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Ms. Jennifer Millman

Impact Sciences, Inc.

2101 Webster Street, Suite 1825
Oakland, California 94612

Subject: Revised Geologic Evaluation
Environmental Impact Report
Highland Estates Residential Development Project
San Mateo County, California

Dear Ms. Millman:

This letter transmits our revised geologic evaluation report for the Environmental Impact Report being
prepared for the Highland Estates Residential Development project in unincorporated San Mateo County,
California. We originally submitted a geologic evaluation report dated 23 September 2008. That report
was attached to a Draft Environmental Impact Report (DEIR) for the project.

A project discussion meeting was held on 16 March 2009 between Treadwell & Rollo, Inc., Cotton Shires
and Associates, Impact Sciences, San Mateo County staff, including the County Geologist Ms. Jean
Demouthe, and the project geotechnical consultant Cornerstone Earth Group to discuss the geologic
constraints to the project and come to a consensus on what, if any, further studies should be performed
as part of the EIR.

During that meeting, it was agreed upon by all parties to further evaluate the landslides impacting the
Ticonderoga lots by performing additional subsurface exploration in the area of the landslide and by
conducting additional geologic mapping and evaluations for all of the four building sites, utilizing updated
topographic surveys to be performed by BKF Engineers (the project surveyor and civil engineer).

This investigation has been performed in accordance with our updated proposal dated 14 April 2009 to
address these concerns. Pertinent information from our prior investigation is reiterated in this stand-
alone report for the project.

The Highland Estates site is an approximately 99-acre parcel that will be subdivided into eight single-
family home lots approximately 0.4 to 0.5 acres each, an 84-acre open space parcel, and one 12-acre
remainder parcel. We understand that three additional home lots are being considered in the southwest
corner of the remainder parcel, two of which are located on the cul-de-sac at the end of Cobblehill Place
and one at the end of Cowpens Way.

In general, we conclude that the proposed residential development is feasible from a geologic
perspective, provided the residences and associated improvements are designed and built in accordance
with a project specific geotechnical investigation. Mitigation measures such as a buttress fill landslide
repair and drilled pier foundations may be required for certain lots within the development. The reader
should refer to the text of the report for detailed findings and conclusions.

ENVIRONMENTAL AND GEOTECHNICAL CONSULTANTS
4030 MOORPARK AVE. SUITE 210 SAN JOSE CALIFORNIA 95117 T 408 551 6700 F 408 551 0344 www.treadwellrollo.com
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Ms. Jennifer Millman
Impact Sciences, Inc.
27 August 2009
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We appreciate the opportunity to assist you with this project.

Sincerely yours
TREADWELL & ROLLO, INC.

Christopher R. Hundemer, C.E.G. 2314 Lori A. Simpson, G.E. 2396
Senior Project Geologist Principal Engineer
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REVISED GEOLOGIC EVALUATION
ENVIRONMENTAL IMPACT REPORT

HIGHLANDS ESTATES RESIDENTIAL DEVELOPMENT PROJECT
SAN MATEO COUNTY, CALIFORNIA

1.0 INTRODUCTION

This report presents the results of our revised geologic evaluation as part of an Environmental Impact
Report (EIR) being prepared for the development of eleven additional lots within the Highlands Estates
development located in unincorporated San Mateo County, California, as shown on Figure 1, Site Location

Map.

The Highland Estates site is an approximately 99-acre parcel that will be subdivided into eight single-
family home lots approximately 0.4 to 0.5 acres each, an 84-acre open space parcel, and one 12-acre
remainder parcel. We understand that three additional lots are being considered in the southwest corner
of the remainder parcel, two of which are located on the cul-de-sac at the end of Cobblehill Place and

one at the end of Cowpens Way.

The site is currently undeveloped and consists of several hills and canyons with a total topographic relief
across the property of approximately 325 feet. Slopes on the property vary from gentle to steep, with
gradients between flat to 2:1 (horizontal to vertical). Grading will be performed to create the building
pads for the eleven single-family lots. Four of the lots will be located along Bunker Hill Drive (Lots 1
through 4), four lots will be located along Ticonderoga Drive (Lots 5 through 8), two possible lots will be
located at the end of Cobblehill Place (Lots 9 and 10), and a possible lot will be located at the end of
Cowpens Way (Lot 11) as shown on Figures 2a through 2d, Site Plan and Engineering Geologic Maps 1
through 4.

We previously conducted a geologic evaluation for the project and submitted the results of that
investigation in our report dated 23 September 2008, in accordance with our prior proposal dated 18
August 2008. That report was incorporated into a DEIR that was published in December 2008. During
the public review of the DEIR, Cotton Shires and Associates, geologic and geotechnical consultants for
the Highlands Community Association, submitted a Supplemental Geologic and Geotechnical Evaluations
letter dated 13 February 2009. This letter contained recommendations for further investigation to
characterize the extent and depth of a landslide impacting the four lots (Lots 5 through 8) along

Ticonderoga Drive and further analyses to develop a schematic buttress repair mitigation to be used to
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develop a grading plan describing the limits of mitigation grading and quantity of material to be removed
and replaced. In addition, the letter recommended that additional studies be performed to evaluate:
spring activity, stabilization piers, and historic landsliding for the Bunker Hill Drive lots; the potential for
asbestos exposure from project grading; hydrology analyses and the potential for increased peak
discharge to initiate debris flows or erosion; appropriate surface drainage control; evaluations of project
slope stability under seismic ground shaking conditions; and an evaluation of the potential for adverse

off-site impacts from the proposed property (landsliding into adjacent developed property).

A project meeting was held on 16 March 2009 between Treadwell & Rollo, Inc., Cotton Shires and
Associates, Impact Sciences, San Mateo County Staff, including the County Geologist Ms. Jean Demouthe,
and the project geotechnical consultant Cornerstone Earth Group. The purpose of this meeting was to
discuss the geologic and geotechnical constraints to each of the four areas of development, and come to
a consensus on what, if any, further studies should be performed as part of the EIR. During that
meeting, it was agreed upon by all parties to further evaluate the landslides impacting the Ticonderoga
lots by performing additional subsurface exploration in the area of the landslide and by conducting
additional geologic mapping and evaluations for all of the four building sites, utilizing updated

topographic surveys to be performed by BKF Engineers (the project surveyor and civil engineer).

2.0 SCOPE OF SERVICES

The objective of our supplemental investigation was to investigate the landslide and provide updated
geologic information and recommendations for all of the building sites to be included in the revised Draft
EIR. This report has been prepared in accordance with the scope of services presented in our proposal
dated April 14, 2009. Pertinent information from our prior report has been incorporated into this

complete stand-alone revised report.

The original scope of services for our prior investigation included:

e performing a site reconnaissance by our senior project geologist and senior staff geologist on
29 August 2008

e reviewing stereo-paired aerial photographs and published geologic literature of the site vicinity

e reviewing several documents/reports prepared by others for the proposed development of

Highland Estates, including three reports by Soil Foundation Systems (SFS), one of which was a

48720201.CRH 27 August 2009
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supplemental report, one report by United Soil Engineering, and reports by Earth Systems

Consultants and Lowney Associates in which they reviewed a 1993 SFS report
e performing an evaluation of the analyses and conclusions developed in the prior studies

e consulting with the County Geologist, Ms. Jean DeMouthe, and the County Geotechnical

Engineer, Mr. Jay Mazzetta

e reviewing a third party peer review letter by Cotton Shires and Associates (CSA) and consulting

with Ted Sayre of CSA on 15 November 2007 about his concerns with the site
e preparing five geologic cross-sections for use in our analyses and for data presentation

e compiling geologic data, performing analyses, and issuing this report.

As described in our proposal dated 14 April 2009, the additional scope of services for preparing this

revised geologic investigation report included:

o performing additional site reconnaissance and geologic mapping of all four development areas
(the lots along Ticonderoga Drive, Bunker Hill Avenue, and at the ends of Cowpens Way and

Cobblehill Place), utilizing the new topographic survey for each of the building site areas

e preparing revised geologic cross-sections for each of the four development areas based on the

updated topographic surveys

e performing additional consultation with Mr. Ted Sayre of Cotton Shires and Associates, Mr. Scott
Fitinghoff of Cornerstone Earth Group, and Mr. Darwin Myers to review the updated maps and
cross-sections for the Ticonderoga Drive lots to mutually agree on the locations for subsurface

exploration within the landslides impacting the Ticonderoga Drive lots

e excavating and down-hole logging of three hand-dug test pits excavated in the area of the

landsliding impacting the Ticonderoga Drive lots
¢ laboratory testing of samples obtained from the test pits

e preparing mitigation measures comparable to those discussed during the 16 March 2009
meeting, including developing a proposed schematic buttress fill plan and cross-section, showing

the approximate depth and limits of grading to mitigate the landslide

48720201.CRH 27 August 2009
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e qualitatively evaluating the site hydrogeology characteristics

e performing static and pseudo-static (seismically loaded) quantitative slope stability analyses of

the proposed buttress fill mitigation.

3.0 FIELD EXPLORATION AND LABORATORY TESTING

To augment the existing subsurface information and further evaluate subsurface conditions within the
lots along Ticonderoga Drive that are impacted by landsliding, we performed a subsurface exploration
program consisting of excavating and down-hole logging three test pits, designated TP-1 through TP-3.

The approximate locations of our borings and test pits are shown on Figure 2b.

3.1 Test Pits

Between 5 June 2009 and 22 June 2009, our geologist and engineers observed the conditions exposed in
three hand-excavated test pits, labeled TP-1 through TP-3. The test pits were excavated by Soil Stability
Construction (SSC) to depths ranging between about 10 and 30 feet beneath the existing ground surface.
Each pit measured approximately two feet by three feet in plan dimension and was shored during

excavation using wood shoring in accordance with the OSHA approved shoring design by SSC.

Following excavation, our geologist down-hole logged the pits to their full depth by observing and
characterizing the exposed soil, landslide deposits, bedrock, and groundwater conditions to evaluate the
depth of landsliding and the rock bedding. Logs of the test pits are presented in Appendix A on

Figures A-1 through A-3. The materials encountered in the test pits were classified according to the soil

Classification Chart described on Figure A-4.

The depth of test pit excavation was established by our senior geologist based on the conditions
observed in each pit. Furthermore, throughout the excavation and logging process, we invited
Mr. Fitinghoff, Mr. Myers, and Mr. Sayre to observe the conditions exposed in the test pits to gain a

better understanding of the landslide conditions and condition of the bedrock beneath the slides.
Our geologist collected samples of landslide deposits, bedrock, and landslide gouge for laboratory testing

and classification. After logging was complete, the test pits were be backfilled with the excavated sail,

compacted in lifts.

48720201.CRH 27 August 2009
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3.2 Laboratory Testing

Soil samples were re-examined in our office to confirm field classifications and to select representative
samples for testing. Laboratory tests were performed on selected soil samples to determine maximum
density and moisture relationships for a proposed buttress fill landslide repair and total shear strength
and effective shear strength of remolded samples prepared to approximately 90% of the maximum
density and 3% above the optimum moisture to simulate the proposed fill. The geotechnical laboratory

test results are presented in Appendix B.

4.0 PREVIOUS INVESTIGATIONS

Several prior investigations were performed for the development of the site. When these investigations
by others were prepared, Lots 1 through 4 were in the same configuration as the present development
concept, but the other lots were in different areas/alignments. In the area of the originally proposed Lots
5 and 6, just south of the water tanks, there is now no planned development. Where Lots 7 through 14
were originally proposed, there is now only one lot (Lot 11) proposed, which is partially within the original
layout of Lots of 12 through 14. In the area where Lots 15 through 18 were proposed, only two lots are
now proposed (Lots 9 and 10). In addition, the current development concept includes developing new
Lots 5 through 8, just north of and along Ticonderoga Drive. Originally, no lots were planned for this

area.

We have included logs of all test pits and borings that were provided to us in Appendix A; however, we

have only plotted the locations of those that were included within the lots included in the study.

4.1 United Soil Engineering

United Soil Engineering performed a study for former Lots 15 through 18, in 1977. Their study included:

e reviewing published and unpublished geologic maps of the area

e performing geologic reconnaissance and preliminary geologic mapping
e excavating and logging of nine test borings

e performing laboratory testing

e performing engineering and geologic analyses

e preparing a report.

48720201.CRH 27 August 2009
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Their subsurface exploration included drilling 9 borings to depths of 8 to 21.5 feet. The borings were
drilled with continuous flight augers on a truck mounted rig. Samples were collected with a Standard
Penetration sampler driven with a 140 pound hammer falling 30 inches. The logs are attached in the
1994 Soil Foundation Report. The borings encountered Franciscan formation sandstone and shale. The

report provided recommendations for slope grading for the development of the lots.

4.2 Soil Foundation Systems (1990)
SFS performed a preliminary investigation in 1990 for Lots 1 through 18 and the previously proposed
town homes off Polhemus Road. Their scope of services included:

e reviewing previous geotechnical reports for the subject property and vicinity

e reviewing published and unpublished geologic maps of the area

e reviewing historic aerial photographs

e performing geologic reconnaissance and preliminary geologic mapping

e excavating and logging of six test borings

e performing laboratory testing

e performing engineering and geologic analyses

e preparing a report.
Their subsurface exploration included drilling six borings in April 1990. The borings were drilled with
continuous-flight augers and reached a maximum depth of 30 feet. Standard penetration samplers were

driven with a 140 pound hammer dropping 30 inches. The borings encountered Franciscan formation

materials, comprised predominantly of sheared shale and graywacke sandstone.

SFS concluded that in area proposed for Lots 1-4 (still the same as presently planned), there was no
significant slope stability hazard. Even though the lots are steep to very steep, with a gradient of
approximately 1v2:1 to 2:1 (horizontal to vertical), they concluded graywacke sandstone is very shallow
on the site and should be sufficiently stable. They recommended supporting residences on these lots on

drilled piers, gaining support in the underlying sandstone.

48720201.CRH 27 August 2009
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Their borings encountered sandstone beneath 2 to 5 feet of surficial soil in the previously designated Lots
5 and 6. They concluded that there exists the potential for surface erosion and rock fall along high cut
slopes. As described above, the current development concept does not include new development in this

area.

4.3 Soil Foundation Systems (1993)

Soil Foundation Systems conducted a geotechnical investigation for Lots 1 through 18 and for the
previously proposed town homes off Polhemus Road for the Highland Estates Development in 1993.

Their investigation included:

reviewing previous geotechnical reports for the subject property and vicinity
e reviewing published and unpublished geologic maps of the area

e reviewing historic aerial photographs

e performing geologic reconnaissance and preliminary geologic mapping

e preparing 10 geologic cross-sections

e excavating and logging 26 test borings and 3 test pits

e performing a hydrogeological study

e performing laboratory testing

e performing engineering and geologic analyses

e preparing of a report.

The borings and test pits were performed in July of 1992. The borings were drilled using four methods:

e A truck-mounted rig equipped with 6-inch diameter continuous flight augers. Holes were
advanced to depths ranging from one foot to 42 feet. Sprague and Henwood, 2%2-inch I.D.
samplers were driven with a 140 pound automatic hammer dropping 30 inches. Borings B-1
through B-7, B-9, B-12, B-17 through B-24, and P-4 through P-6 were advanced using these

drilling techniques.

e A minuteman rig equipped with a 3-inch diameter continuous flight auger. Borings were drilled
ranging in depth from five to 20 feet. Samples were obtained with a 70 pound hammer operated
manually by using the standard penetration sampler and the Sprague and Henwood, 2¥%2-inch
1.D. samplers. Borings B-14, B-16 and P-1 through P-3 were advanced using these drilling

techniques.

48720201.CRH 27 August 2009
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e A remote and track rig equipped with an 8-inch diameter auger. Borings were extended to
depths ranging from 8 to 12 feet. It appears from the logs that no samples were driven in
borings using this technique of drilling and the borings were logged by observing cuttings.

Borings B-8 and B-15 were logged using this method.

e A backhoe equipped with an 8-inch diameter auger. Holes extended up to 16 feet below ground
surface (bgs). It appears from the logs that no samplers were driven in the borings using this
technique of drilling and the borings were logged by observing cuttings. Borings B-10, B-11,
B-13, B-25 and B-26 were logged using this method.

Soil Foundation Systems concluded that in the area of Lots 1-4, a small topographic swale exists in the
lower portions of Lots 2 and 3. This colluvium is potentially susceptible to creep. Immediately south of
Lot 4, on the contiguous ravine bank, a landslide was observed. The slide is separated from Lot 4 by a
bedrock “nose” and coincides with a geologic contact of serpentinite with sheared Franciscan sandstones
and shales. The movement of the landslide mass occurred in a direction approximately perpendicular to
the alignment of the ravine and is buttressed by the slope on the opposite side of the ravine. Therefore,
SFS concluded the proposed development area is outside the direct influence of this landslide. In the
area of previous Lots 15 through 18 (now Lots 9 and 10), sandstone bedrock was encountered at a fairly

shallow depth.

This investigation included performing static and pseudo-static (seismically loaded) slope stability
analyses on ten cross-sections generated through the site, utilizing results from laboratory strength tests
performed on samples obtained during drilling. The Factor of Safety (FS) values against landsliding
varied between 1.68 and 3.15 for static conditions and between 0.92 and 2.05 for seismically loaded
conditions. The slope with the lowest FS was a proposed 1:1 cut into the natural slope along
Ticonderoga Drive. Based on the results of their analyses, they provided mitigation options with detailed
recommendations for stability improvements on several of the slopes. Their mitigation options included
buttress fill grading, drilled piers, and a combination of piers and grading. Their report also provided
specific foundation recommendations for the residences, depending upon site geology and slope

configurations, ranging from conventional shallow footings to drilled, end-bearing piers.

4.4 Earth Systems Consultants
Earth Systems Consultants (ESC) performed a geotechnical review of the 1993 report by SFS. Their
review comments were generally minor and consisted primarily of pointing out several errors in borings

8
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logs and cross-sections. Earth Systems Consultants generally agreed with the geologic conclusions in the
SFS report, however they raised questions relating to the slope stability analyses and seismic coefficients
used in the analyses. All of the ESC comments were addressed in the Soil Foundation Systems 1994

supplemental report.

4.5 Lowney and Associates

Lowney and Associates performed a review of the slope stability analyses conducted by SFS in their 1993
investigation. Lowney concluded, after conducting their own stability analyses, that the SFS methods and
results were consistent with the current standards of practice at that time. Lowney also reviewed
proposed grading plans. They noted that in Lots 1 through 4 that there was no significant proposed
grading. In the originally proposed Lots 7 through 14 (now only Lot 11), there was to be up to 15 feet of
cut and 10 feet of fill with a proposed slope of 2:1. In proposed Lots 15 through 26, there were
proposed cuts of 20 feet, with retaining walls constructed to increase slope stability. The review

comments by Lowney were responded to by SFS in their 1994 supplemental report.

4.6 Soil Foundation Systems (1994)

After Earth System Consultants and Lowney and Associates presented their review comments of the SFS
1993 report, SFS issued a supplemental report in 1994. This supplemental work included two additional
test borings and three test pits excavated in areas recommended by ESC during their review. SFS also
conducted additional laboratory testing and performed several additional slope stability analyses, utilizing
a higher seismic coefficient (0.20g to 0.22g). In addition to responding to the comments by ESC and
Lowney and Associates, they included a report by Tensar Earth Technologies, Inc. containing additional

modeling and stability analyses of proposed geogrid reinforced buttress fills.

5.0 AERIAL PHOTOGRAPH REVIEW AND SITE HISTORY

We reviewed individual and stereo-paired historical aerial photographs for evidence of any past grading,
landslides, or development to provide a limited history of past land use. Sixteen sets of paired aerial
photographs ranging from 1943 to 2005 were reviewed to evaluate the prevailing site conditions before

development and document the development history of this area of the property.
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TABLE 1
List of Aerial Photographs Reviewed

Date Photo Number Scale
10-11-1943 DDB-2B- 111 & 112 1:20,000
7-29-1946 AV9-16 7 through 9 1:23,600

AV170-11 10 & 11
5-10-1955 and AV170-10 11 & 12 1:10,000
5-27-1956 DDB-2R 58 & 59 1:20,000
9-8-1956 GS VLX 1-44 1:20,000
6-20-1961 AV432-97 &8 1:12,000
4-18-1968 GS-VBZJ-1 213 & 214 1:30,000
12-30-1969 AV933-10 8 through 10 1:12,000
5-8-1973 3567-3 & 3567-1 1:12,000
5-12-1975 AV1188-98 & 9 1:12,000
6-19-1981 AV2020-9 7 through 9 1:12,000
6-6-1983 AV2265-98 & 9 1:12,000
AV3556-9 9 & 10
5-30-1989 and AV3556-8 11 through 13 1:12,000
AV4515-10 9 & 10
9-1-1993 and Av4515-9 12 & 13 1:12,000
6-4-2004 kAV8720-3 7 & 8 1:7,200
10-13-2005 KAV9200-42 4 & 5 1:7,200

The 1943 and 1946 photographs reveal there was no residential development at or near the site and the
eastern slope of the site was covered with shrubs and trees, much like present day. The photographs
reveal what appears to be an old landslide located approximately 130 feet southeast of the center of the
smallest water tower within the site, which is 500 feet east of Yorktown Road. The possible landslide
scarp is approximately 300 feet long and trends-south north. The landslide extends downhill to the east

and is heavily vegetated. The photographs reveal no evidence of recent movement of this landslide.

The 1955 photographs show grading of Ticonderoga Drive has been started, but there are still no houses
present at Highland Estates. It appears from the aerial photo that some areas within Highland Estates

development have been cleared for future roads.

10
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In the May 1956 photographs, the Highland Estates development area had been completely cleared and
graded. No construction of the homes had been started, however residential construction had started on
the community to the north of Highland Estates. The area encompassing the presently proposed Lots 5

through 8 was not graded and appears as it does presently.

By September of 1956, approximately one-third of the homes within the Highlands Estates development
had been completed. All the streets had been graded and were aligned as they are presently. The
housing development to the north of Burgoyne Court along Lexington Avenue had been completed. No

landslides were observed in either 1956 photo.

By 1961, most of the Highland Estates development had been completed. Homes had not been
constructed yet at the end of Sheraton Place, but the area had been graded. In addition, no homes had
been built north of Yorktown Road, near the water tower, but the area had also been graded. The area

between Oriskany Drive and Bennington Drive, along Bunker Hill Drive had yet to be developed.

The 1968 photographs reveal abundant oak trees in the area proposed for Lots 1 through 4. There is
little vegetation, just grasses and scattered brush in the area proposed for Lots 9 and 10. Proposed Lot
11 appears to be covered with shrubs and low brush. The area proposed for Lots 5 through 8 appears as

it does presently, with grasses and scattered oak trees.

By 1969, the areas to the north of Yorktown Road and at the end of Sheraton Place had now been fully

developed with residential homes.

The 1975 photographs reveal the area between Oriskany Drive and Benninton Drive had been graded ,
and pads for future homes are visible in the photo. The construction of Highway 280 and the J. Arthur

Younger Freeway, Highway 92, had been completed in the site vicinity.

The 1981 photographs show the site appears as it does today. All the homes between Oriskany Drive

and Bennington Drive had been constructed.
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Between 1983 and 2005, there appears to be no significant changes to the site. An area of seep was

apparent in the area of the currently proposed Lots 5 through 8. The area of seep appears down slope
of the 4th and 5th house west from the end of Cobblehill Place, in the areas previously identified by Soil
Foundation Systems as a landslide. No other landslides were observed in the aerial photographs within

the limits of the currently proposed lots.

6.0 SEISMICITY AND GEOLOGY

6.1 Regional Seismicity

The greater San Francisco Bay Area is recognized by geologists and seismologists as one of the most
active seismic regions in the United States. The three major faults that pass through the Bay Area in a
northwest direction have produced approximately 12 earthquakes per century strong enough to cause
structural damage. The faults causing such earthquakes are part of the San Andreas fault system, a
major rift in the earth's crust that extends for at least 700 miles along the California Coast, which includes
the San Andreas, Hayward, and Calaveras fault zones. These and other faults of the region are shown
on the Map of Major Faults and Earthquake Epicenters in the San Francisco Bay Area, Figure 3. For each
of the active faults within 100 kilometers, the distance from the site and estimated mean characteristic
Moment magnitude’ [2007 Working Group on California Earthquake Probabilities (WGCEP) (2007) and

Cao et al. (2003)] are summarized in Table 2.

Moment magnitude is an energy-based scale and provides a physically meaningful measure of the size of a
faulting event. Moment magnitude is directly related to average slip and fault rupture area.
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Regional Faults and Seismicity

Mean
Characteristic
or Maximum | Mean Slip | Fault
Distance Direction Moment Rate Length
Fault Name (km) from Site Magnitude (mm/Zyr) (km)
San Andreas — 1906 Rupture 0.6 Southwest 7.90 19 473
San Andreas — Peninsula 0.6 Southwest 7.15 17 85
Monte Vista-Shannon 12 Southeast 6.80 0.4 41
Northern San Gregorio 13 West 7.23 7 110
Total San Gregorio 13 West 7.44 5 176
South Hayward 29 Northeast 6.67 9 53
Total Hayward 29 Northeast 6.91 9 88
Total Hayward-Rodgers Creek 29 Northeast 7.26 9 151
San Andreas- North Coast South 36 Northwest 7.45 24 191
North Hayward 36 Northeast 6.49 9 35
Hayward — South East Extension 40 East 6.40 3 26
Total Calaveras 41 East 6.93 N/A 123
Mt Diablo 48 Northeast 6.65 2 25
San Andreas — Santa Cruz Mnts. 49 Southeast 7.03 17 62
Concord/Green Valley 53 Northeast 6.71 N/A 56
Sargent 55 Southeast 6.80 3 53
Zayante-Vergeles 58 Southeast 6.80 0.1 56
Greenville 60 East 6.94 2 51
Rodgers Creek 64 North 6.98 9 63
Point Reyes 64 Northwest 6.80 0.3 47
Monterey Bay-Tularcitos 70 Southeast 7.10 0.5 84
West Napa 72 North 6.50 1 30
Great Valley 6 73 East 6.70 1.5 45
Great Valley 7 76 East 6.70 1.5 45
Southern San Gregorio 76 South 6.96 3 66
Great Valley 5 82 Northeast 6.50 1.5 28
Great Valley 4 95 Northeast 6.60 1.5 42
Ortigalita 98 East 6.90 1 66

Figure 3 also shows the earthquake epicenters for events with magnitude greater than 5.0 from January

1800 through December 2000. Since 1800, four major earthquakes have been recorded on the

San Andreas Fault. In 1836, an earthquake with an estimated maximum intensity of VIl on the Modified

Mercalli (MM) scale (Figure 4) occurred east of Monterey Bay on the San Andreas Fault (Toppozada and

Borchardt 1998). The estimated Moment magnitude, M,,, for this earthquake is about 6.25. In 1838, an

48720201.CRH
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earthquake occurred with an estimated intensity of about VIII-IX (MM), corresponding to an M,, of about
7.5. The San Francisco Earthquake of 1906 caused the most significant damage in the history of the Bay
Area in terms of loss of lives and property damage. This earthquake created a surface rupture along the
San Andreas Fault from Shelter Cove to San Juan Bautista approximately 430 kilometers in length. It had
a maximum intensity of X1 (MM), a M,, of about 7.9, and was felt 560 kilometers away in Oregon,
Nevada, and Los Angeles. The most recent earthquake to affect the Bay Area was the Loma Prieta
Earthquake of 17 October 1989 with an M,, of 6.9. The epicenter of the earthquake was in the

Santa Cruz Mountains approximately 67 km from the site.

In 1868, an earthquake with an estimated maximum intensity of X on the MM scale occurred on the
southern segment (between San Leandro and Fremont) of the Hayward Fault. The estimated M,, for the
earthquake is 7.0. In 1861, an earthquake of unknown magnitude (probably an M,, of about 6.5) was
reported on the Calaveras Fault. The most recent significant earthquake on this fault was the 1984

Morgan Hill earthquake (M,, = 6.2).

The 2007 WGCEP at the U.S. Geologic Survey (USGS) predicted a 63 percent chance of a magnitude 6.7
or greater earthquake occurring in the San Francisco Bay Area in 30 years. More specific estimates of the

probabilities for different faults in the Bay Area are presented in Table 3.

TABLE 3

WGCEP (2007) Estimates of 30-Year Probability
of a Magnitude 6.7 or Greater Earthquake

Probability
Fault (percent)
Hayward-Rodgers Creek 31
N. San Andreas 21
Calaveras 7
San Gregorio 6
Concord-Green Valley 3
Greenville 3
Mount Diablo Thrust 1
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6.2 Regional Geology

The site is located along Pulgas Ridge in San Mateo County, which is within the Coast Range geomorphic
region of California. This geomorphic region is bordered to the east by the Great Valley, to the west by
the Pacific Ocean, to the north by Klamath Mountains, and to the south by Transverse Ranges. The
regional topography and geology are characterized by Northwest-Southeast fabric, resulting from active
and potentially active strike-slip faults. The Coast Range is intensely folded with folded axes trending

parallel to the faults.

The upper plate of the Coast Range thrust consists of the Great Valley sequence with the Coast Range
ophiolite at the base, displaced by the San Andreas Fault. The upper portion of the Coast Range thrust
forms a broad blanket over the Franciscan rocks, but there are several “windows” where Franciscan rocks
of the lower plate are exposed. The serpentinite encountered on the site is most likely metamorphosed
harzburgite of the Coast Range opholite sequence. The Coast Range thrust is truncated by several

northwest trending faults; locally by the San Andreas, Pilarcitos, and Monte Vista faults.

The Coast Ranges have two different basement rocks, Franciscan and Salinian, which are in contact with
each other along the San Andreas Fault, approximately 34 mile southwest of the central portion of the
site. Northeast of the fault is an area of serpentinite and Franciscan rock, which underlies the site. The
Franciscan complex consists of greywacke, volcanic sills and dikes, chert, and serpentinite (Abrams,
Gerda, 1992). Stratified marine and nonmarine sedimentary rocks overlay the Franciscan rocks (Abrams,

Gerda, 1992).

According to the Geologic Map of the Onshore Part of San Mateo County, California (USGS, 1998), the
area is underlain by Jurassic and Cretaceous Age (approximately 65 to 213 million years old) Franciscan
mélange, with small local outcrops of chert. Jurassic Age serpentinite is mapped southwest of the site.

(see Figure 5, Regional Geologic Map).

6.3 Site Geology

The site is underlain by many rock types of the Franciscan Formation, that is Cretaceous (65 to

145 million years old) to Jurassic (145 to 213 million years old) in age. The major Franciscan rock types
encountered on site were: sandstone, serpentinite, chert, and sheared rock (mélange and shale). In
addition, Franciscan greenstone is mapped in the nearby site vicinity (see Figure 5). Site specific geology

is detailed in our Idealized Subsurface Profiles A-A’ through E-E’, Figure 6a through 6e.
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6.3.1 Graywacke Sandstone

Graywacke sandstone is a sedimentary rock that is made up mostly of sand-size grains that were rapidly
deposited very near the source rock from which they were weathered. Graywacke is typically deposited
in deep ocean water near volcanic mountain ranges, where underwater landslides and density currents
called turbidites quickly transport sediment short distances into a subduction zone or ocean trench. This
type of sandstone contains fewer grains made of quartz and more made of feldspars and volcanic rock
fragments, as well as silt and clay, than most sandstone. The volcanic rock fragments give graywacke a

greenish-gray color.

6.3.2 Serpentinite

Serpentinite forms by the hydration of peridotite by chemical reactions, and is believed to result from
tectonic movement and alteration at relatively low temperatures. Most of the serpentinite in the Bay
Area is sheared and highly weathered, but in a few places it is largely massive and unsheared. Large
massive bodies of serpentinite form ridges and appear to be resistant to erosion and soil development is
very slight, but where weaker and weathered, forms thick soil profiles that can be highly to critically
expansive. Serpentinite within the Bay Area sometimes contains chrysotile asbestos, a highly toxic
fibrous crystal, which can be released into the air during excavation or mechanical disturbance of the

rock.

The serpentinite outcrops observed on site were white-green to green, closely fractured, low to
moderately hard, weak, little weathered, and sheared. It's not known if the serpentinite observed on site
contains asbestos or not; therefore, during excavation, random samples should be tested to ensure there

is not asbestos present.

6.3.3 Chert

Chert is a marine deposit, having been formed through deposition on the deep sea floor. The radiolarian
chert and shale of the Franciscan Formation consist predominantly of thin, alternating beds, generally
1-5 inches thick, of chert and siliceous shale. In places these sedimentary rocks make up sections more
than 1,000 feet thick. The larger deposits of radiolarian chert are closely associated with greenstone.
Chert generally forms topographic high areas because it is resistant to weathering and hydrothermal

alteration.
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Massive chert generally produces large bold bare exposures and is either interbedded with thin-bedded
radiolarian chert and shale or isolated and surrounded by slope debris and other surficial deposits. Some
chert immediately adjacent to greenstone and chert completely enclosed by greenstone differs from
typical bedded chert. This is most likely due to the heat and chemical effects of the intruded greenstone.
The effect on some chert is brecciation and quartz veining and is generally 1 foot or more thick. Most

exposures of radiolarian chert show virtually no weathering effects.

6.3.4 Greenstone

Greenstone of the Franciscan Formation is a product of volcanism. Most of the volcanic rocks were
erupted on the sea floor, as evidenced by widespread pillow structure; marine chert and limestone are
found in the space between some pillows. The greenstone of the Franciscan Formation is comprised

mostly of fine and medium grained basalt that has been subjected to little or no alteration.

Most exposed greenstone of the Franciscan Formation is weathered of hydrothermally altered to brown
and yellowish brown rock. Greenstone is a hill former and weathers to rock containing substantial
proportions of clay minerals and the almost universal randomly oriented close fracturing. Since
greenstone is a hill former, these influences are important influences on natural slopes. Most greenstone

slopes are smooth and small; shallow landslides within weathered greenstone are common.

6.3.5 Mélange and Shale

Franciscan mélange is a disrupted accumulation of various sized masses of different rock types (blocks)
within an intensely sheared matrix. Blocks are typically comprised of chert, serpentinite, and greenstone.
Typically the sheared matrix of mélange is comprised of sheared shale and crushed greywacke

sandstone.

6.4 Landslides

The previous study by SFS identified one landslide in the area of Lots 5 through 8, along Ticonderoga
Drive. During our supplemental field mapping and investigation, we determined that the area is actually
impacted by two separate smaller landslides. The landslide areas are characterized by hummocky
topography, and over-steepened head scarps of up to about 2 and 8 feet in height respectively. The
limits of the landslides are shown on Figure 2b. Detailed descriptions of these landslides are presented

below in Section 7.2.
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In addition, landsliding was mapped by SFS on the colluvial mantled slopes south of Lots 1 through 4.
Based on our site observations during our supplemental field reconnaissance and mapping, this
landsliding appears to be relatively shallow and constrained to the colluvium and topsoil mantling the
bedrock on these slopes. A queried contact showing the mapped limits of suspected shallow sliding with
relation to the proposed development is shown on Figure 2a. During our field reconnaissance, we did not

observe evidence of landsliding on the slope within Lots 1 through 4 or on the slope below.

6.5 Groundwater

Previous subsurface explorations by SFS encountered groundwater in three borings, B-14, B-16, and
B-17. Standpipe piezometers were installed in the boreholes and monitored for several months. Water
levels in the piezometers revealed a saturated groundwater condition, with artesian water levels (water
levels extending above the ground surface in the stand-pipes) following rain storms. SFS determined
that the groundwater encountered was not aquifer fed, but rather runoff from higher up the ridge that

percolated through sandstone fractures until it encountered the impermeable serpentinite, then surfaced.

Portions of the landslide materials observed in our test pits were saturated, with shallow water within the
landslide masses being perched above the clay landslide gouge. Deep free-groundwater within the

bedrock below the landslide mass was not observed.

7.0 SITE CONDITIONS

The site is located in unincorporated San Mateo County, west of the City of San Mateo. The site north of
Highway 92 and east of Interstate 280. The parcel is surrounded by Bunker Hill Drive to the north and
east, Polhemus Road to the southeast, Ticonderoga Drive and Cobblehill Place to the south, and

Lexington Avenue and Yorktown Road to the west and northwest.

7.1 Lots 1 Through 4

Lots 1 through 4 are located on a southeast-facing slope on the southeast side of Bunker Hill Drive. The
lots are bound to the northwest by Bunker Hill Drive, to the southeast by a natural drainage course and

undeveloped slope, and to the northeast and southwest by developed residential parcels. The lots slope
down moderately steep to very steep, with gradients between approximately 2:1 to 3:1 (see Figure 6a).

Graywacke sandstone is present in the creek at the bottom of the drainage course.
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A fill berm parallels Bunker Hill Drive, on top of which there are fill desiccation cracks. The fill covers an
area up to about 30 feet wide by 170 feet long along the front of Lots 2 and 3, and is up to about 3 to
4 feet thick. Additional minor grading has been performed in Lot 1, resulting in a small roughly level fill
pad and small cut slopes up to about 5 to 6 feet in height. Sandstone bedrock is exposed at the base of

the larger cut slope.

Prior boring and test pits in this area found up to 2 to 3 feet of colluvium mantling the sandstone
bedrock. Vegetation in these lots is dense and consists of mature oak and other trees, with associated

grasses and brush. Site drainage is characterized by uncontrolled sheet-flow down to the southeast.

7.2 Lots 5 Through 8

Lots 5 through 8 are located on a south facing slope on the north side of Ticonderoga Drive. The lots
slope down moderately steeply, with gradients between approximately 2:1 to 2%%:1 (see Figures 6b and
6¢). These lots are bound to the north by developed residential parcels which front on Cobblehill Place,
to the west by a residential developed parcel that fronts on Ticonderoga Drive, to the south by

Ticonderoga Drive, and to the east by undeveloped land.

The lots are dominated by a broad relatively flat to gently sloping area in their northern portion, then a
steep cut-slope down to Ticonderoga Drive that appears to have been cut during the initial grading for
the road. Minor amounts of fill are scattered along the northern portion of the sites, particularly along
the property boundary where fill placed for the development of the backyard areas of the lots on
Cobblehill Place extends onto these lots. Franciscan mélange including large blocks of sandstone is
exposed in the road-cut along Ticonderoga Drive and at scattered outcrops along the site. Minor rills in

the surficial soil mantling the sandstone have been created through the lots as a result of surface runoff.

As discussed above, we have identified two separate landslides within the limits of these lots (see

Figure 2b). Landslide 1 is a relatively small landslide that is a shallow failure of the cutslope on the uphill
side of Ticonderoga Drive in the southern portion of Lots 5 and 6. The landslide measures approximately
95 feet wide by about 55 feet long and up to about 7 feet thick as observed in our test pit TP-1. A 1-to
2-foot tall, near-vertical headscarp is located along the uphill limits of the slide, and the slide appears to

toe out in the slope above Ticonderoga Drive (see Figure 6b).
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Landslide 2 is a much larger landslide occupying portions of Lots 7 and 8. This landslide measures about
160 feet wide by up to about 105 feet long, and extends in depth up to about 26 feet below the existing
ground surface, as observed in our test pit TP-2. The landslide extends beneath Ticonderoga Drive, at a
depth about 6 to 7 feet below the ground surface at the upslope edge of the roadway as identified in our
test pit TP-3. Our interpretation of the subsurface profile of the landslide is presented on Figure 6¢c. A
headscarp up to about 8 feet in height is located around the uphill limits of the landslide, with a graben,
or elongated depression of the ground surface, located immediately below the scarp in the western
portion of the slide. The graben is about 2 feet deep, and appears to have enlarged over the past year.
In addition, the concrete curb and gutter along the uphill side of Ticonderoga Drive has been distressed

resulting in a portion of the concrete being offset laterally and vertically about 1 inch.

Detailed descriptions of the landslide deposits and bedrock materials encountered in all three test pits are

provided in Appendix A on Figures A-1 through A-3, Log of Test Pits 1 through 3, respectively.

Vegetation in these lots consists of relatively sparse trees, with dense brush, ice-plant, and grasses. Site
drainage is characterized by uncontrolled sheet-flow down to the south onto Ticonderoga Drive, and as

concentrated runoff in the drainage rills.

7.3 Lots 9 And 10

Lots 9 and 10 will be located at the end of Cobblehill Place. The sites are bound to the southwest by
Cobblehill Place and two residential developed lots and on all other sides by undeveloped land. The sites
are gently to steeply sloped, running along the crest of a ridge at the head of a major, east-trending

drainage swale.

The area is underlain by massive sandstone, with minor fill located in the western portions of the site
from previous grading for Cobblehill Place and the adjacent two residences. In addition, undocumented
fill is located in the central southwestern portion of the site, creating a relatively level fill pad as an
extension of the end of Cobble Hill Place. A moderately steep fill slope with a gradient of between about
2:1 and 3:1 extends to the north, northeast and east below this pad (see Figure 6d). Based on prior
borings, this fill appears to be about 6 to 7 feet thick. The proposed driveway for both residences
crosses the fill pad, and a portion of the proposed residence for Lot 10 extends into the fill slope as

shown on Figure 2c.
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Vegetation in these lots is dense and consists of mature oak and other trees, with associated grasses and
brush. Site drainage is characterized by uncontrolled sheet-flow down the sites into the east trending
swale. In addition, runoff from Cobblehill Place has resulted in minor erosion scars up to approximately

1 foot deep crossing the property.

7.4 Lot 11

Lot 11 will be located at the end of Cowpens Way. The site is bound to the southwest by Cowpens Way
and two residential developed lots, and on all other sides by undeveloped land. The southwestern
portion of the site is relatively flat, with a slope extending down to the northeast in the northeastern
portion of the site. This area was created by the placement of a wedge of fill, up to about 6 to 7 feet

thick (see Figure 6e).

In addition, fill exists along the southwest property boundary from grading performed to create the pads
for the two adjacent residences. Several large serpentinite and sandstone boulders were observed
outcropping northwest of the site. Vegetation in these lots is dense and consists of mature oak and other
trees, with associated grasses and brush. Site drainage is characterized by uncontrolled sheet-flow down

to the northeast.

8.0 DISCUSSIONS AND CONCLUSIONS

On the basis of the results of this study, we conclude that the proposed residential developments are
feasible from a geologic perspective. We have identified key geologic elements that should be addressed

during design and construction. They are:
e adequate mitigation/repair of the active landslides that pose a potential hazard to the
development of Lots 5 through 8 along Ticonderoga Drive
e proper site grading, including mass excavation and construction of permanent slopes
e sufficient subsurface and surface drainage
e selection of foundation systems that should result in satisfactory building performance

e evaluation of the potential for naturally occurring asbestos within the serpentinite.

These and other geological aspects of the project are discussed in the remainder of this section.
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8.1 Landslide Hazard

The California Geological Survey (CGS) has been producing Seismic Hazard Zone maps for earthquake-
induced landsliding and earthquake-induced liquefaction. CGS has not conducted mapping in the area of
the subject site, and there is no published anticipated release date for a map for this area. The reports
that accompany these maps by CGS typically contain a compilation of soil and bedrock strength
parameters, based on a representative number of tests performed on samples obtained from that

guadrangle. These strength test results have also not yet been published.

The landslides impacting Lots 5 through 8 along Ticonderoga Drive should be mitigated prior to the site
development. Based on our investigation, we conclude that the smaller landslide, Landslide 1 that
impacts Lots 5 and 6 will be removed during the site grading to construct the proposed building pads and
driveways. It does not appear based on current development plans that additional mitigation will be
necessary. The larger landslide impacting Lots 7 and 8 will not entirely be removed based on the
proposed site grades; therefore it should be mitigated using a fully drained conventional buttress fill
landslide repair that removes the landslide materials on-site and is founded in the underlying Franciscan
mélange. Based on the geometry of the landslide slip surface observed in test pit TP-3, we conclude that
a properly designed buttress fill repair should remove sufficient driving forces and mitigate further

movement of the remaining small piece of the landslide beneath Ticonderoga Drive.

As discussed above, landsliding was mapped by SFS on the colluvial mantled slopes south of Lots 1
through 4. Based on our site observations during our supplemental field reconnaissance and mapping,
this landsliding appears to be relatively shallow and constrained to the colluvium and topsoil mantling the
bedrock on these slopes. Based on the proximity and location of the landslide and our understanding
that the proposed homes will be founded on pier and grade-beam foundations bearing in the underlying
sandstone bedrock, we conclude that a reactivation of this feature should not impact the proposed
residences. The geotechnical investigation for the design of these structures should include provisions
for a surface drainage system to mitigate new landslides developing within the thin veneer of soll

mantling the bedrock on the slope below the sites.

Based on the current proposed development plans, we did not observe evidence of landsliding impacting
Lots 9 through 11. However, we recommend that future project-specific design level geotechnical

investigations should include additional slope stability analyses where significant site grading or
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alterations to the current slope configurations are planned. In addition, should CGS issue their maps
prior to development, and if the maps show the proposed residence locations within earthquake-induced

hazard zones, evaluations in accordance with State Publication SP117 should be performed.

8.1.1 Slope Stability Methodology and Evaluation

The stability of a schematic buttress fill repair for the landslide impacting Lots 7 and 8 was evaluated
using the results of our field exploration, geologic interpretation, and laboratory testing. Idealized
Geologic Cross-Section B-B’ (Figure 6b) was developed by our engineering geologist along a critical
alignment from a stability standpoint and modified based upon a schematic buttress fill concept, as
shown in Appendix C. The location of this section was chosen to represent the most critical slope from a
topographic standpoint as well as appropriately modeling the apparent direction of movement observed

in our test pits.

We then developed a simplified two-dimensional model of the landslide and bedrock profile that was
based on this section. We developed a typical buttress fill repair consisting of a keyway and series of
benches cut into the Franciscan mélange below the depth of the landslide. The configuration used
required the keyway to extend 3 feet below the depth of the landslide, with the keyway and bench
widths at least 10 feet. The slope stability model subsurface profile evaluated in our studies is also

presented in Appendix C.

We used the computer program Slope/W (version 6.22) by Geo-Slope International, Ltd. (2004) in our
analyses. Factors of safety” were computed using various two-dimensional limit equilibrium methods,
including Modified Bishop, Janbu, and Spencer’s Methods. Given various parameters, the program
internally searched for the most critical failure surface, i.e. lowest factor of safety. Typically a slope with
a static factor of safety of at least 1.5, and a pseudo static factor of safety of 1.15 with a horizontally

seismic coefficient of 0.10 to 0.15 times gravity (g) is generally considered stable (Seed, 1979).

The engineering properties of the buttress fill material used in our stability analyses were based on the
results of our field investigation, laboratory testing, and engineering judgment. The engineering
properties of the landslide materials beneath Ticonderoga Drive and existing fill and colluvium at the top

of the slope were derived from CGS published strength parameters for use in slope stability modeling for

2 The factor of safety is the ratio of the available resistance to sliding divided by the driving force; the higher the

factor of safety, the more stable the slope.
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samples from the nearby Mindego Hill Quadrangle. The engineering properties of the Franciscan
mélange bedrock beneath the proposed buttress fill were derived from CGS published strength
parameters for the City and County of San Francisco. The engineering properties used in the stability

analyses are presented in Table 4.

TABLE 4
Engineering Properties used in Slope Stability Studies
Effective Strength
Parameters
Effective
Total Effective Internal
Material Unit Weight| Cohesion, | Friction, ¢’
Description (pcf) ¢’ (psf) (degrees)
Existing Fill 110 500 26.0
Colluvium 120 700 22.0
Buttress Fill 124 60 32.3
Existing Landslide 110 700 11.0
Franciscan Melange 135 800 22.0

8.1.2 Design Groundwater

We did not observe free groundwater in the bedrock below the landslides in our test pit. In addition, we
have assumed that the proposed buttress will be fully drained. As a result, we have not included the

influence of groundwater in our analyses.

8.1.3 Static Stability

Based on the results of a static analysis the resulting minimum factor of safety for the overall repaired
slope is approximately 2.37; which is greater than the generally accepted minimum static factor of safety
of 1.5 (see Appendix C).
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8.1.4 Pseudo-Static Stability

We used a pseudo-static approach to evaluate the seismic slope stability of the proposed repair concept.
In this method of analysis, an earthquake is represented by an equivalent horizontal static force. This
seismic force is modeled by applying a horizontal ground acceleration (hga, horizontal seismic coefficient)
multiplied by the mass of the potential slide material. In accordance with the 2006 International Building
Code, we derived a peak seismic coefficient of 0.844g for a magnitude 7.9 Earthquake on the

San Andreas Fault. This value corresponds to a repeatable acceleration of 0.563g, which was used in our
pseudo-static analysis. Using this value, the resulting minimum factor of safety as shown in Appendix C
for the overall repaired slope was determined to be less than 1.0. A yield analysis, that is the seismic

force corresponding to a Factor of Safety equal to 1.0, was determined to be 0.378g (see Appendix C).

To better evaluate the effects of earthquake shaking, we estimated the seismic deformation of the
repaired landslide during a design level earthquake using the method developed by Bray and Travasarou
(2007). For this analysis, we determined the yield acceleration® of the repaired slope configuration.
Based on the results of our analyses, the minimum yield acceleration for the repaired slide mass is
approximately 0.378g. The initial Fundamental Period (Ts) for the slope was calculated to be

0.10 seconds, with a degraded period equal to 0.15 seconds. The spectral acceleration for the site was
determined to be 1.175g. The results of the slope displacement analyses indicate that permanent slope
displacements during the peak earthquake event are relatively small and are expected to be on the order

of 8 to 9 centimeters.

We conclude based on this relatively small amount of deformation that a buttress fill bearing in the
underlying mélange bedrock should adequately mitigate slope failure hazards for these lots. It should be
noted that the yield coefficient is dependant upon the material strengths of the buttress fill materials.
Use of materials with lower strengths than we tested, including the on-site materials comprising the

upper 9 feet of the landslide deposits, will likely result in greater slope deformations.

®  The yield acceleration is the acceleration at which the slope becomes unstable; where the factor of safety is

equal to 1.0.
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8.2 Fault Rupture

Following passage of the Alquist-Priolo Special Studies Zone Act in 1972, construction of structures for
human occupancy in designated Earthquake Fault Zones is not permitted until a site-specific evaluation of
surface fault rupture and fault creep has been performed (CDMG, 1997). Theses zones are established
along faults or segments of faults that are judged to be sufficiently active and well-defined as to
constitute a potential hazard to structures from surface faulting or fault creep. As shown on Figure 7, the
site is not located within an Alquist-Priolo Specials Studies Zone. Based on the distance to the

San Andreas and other active faults, we conclude the potential building sites are free from active or

potentially active faulting.

8.3 Strong Ground Shaking

During a major earthquake on one of the active faults in the general region, the site will experience
strong to very strong ground shaking similar to other areas of the seismically active San Francisco Bay
Region. The intensity of the earthquake ground motion at the site will depend upon the characteristics of
the generating fault, distance to the earthquake epicenter, magnitude and duration of the earthquake,
and specific site geologic conditions. During its history, the site has been subjected to strong ground
shaking from moderate to large earthquakes on the Hayward, Calaveras, San Andreas, and other nearby

potentially active faults, and future very strong ground shaking should be expected.

8.4 Seismically-Induced Ground Failures

During a major earthquake on a segment of one of the nearby faults, strong to very strong shaking is
expected to occur at the project site. Strong shaking during an earthquake can result in ground failure

such as that associated with soil liquefaction®, cyclic densification®, and lateral spreading®.

Liquefaction is a transformation of soil from a solid to a liquefied state during which saturated soil temporally
loses strength resulting from the buildup of excess pore water pressure, especially during earthquake-induced
cyclic loading. Soil susceptible to liqguefaction includes loose to medium dense sand and gravel, low-plasticity
silt, and some low-plasticity clay deposits.

Cyclic densification is a phenomenon in which non-saturated, cohesionless soil is densified by earthquake
vibrations, resulting in ground surface settlement.

Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has formed within an
underlying liquefied layer. Upon reaching mobilization, the surficial blocks are transported downslope or in the
direction of a free face by earthquake and gravitational forces.
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8.4.1 Liquefaction and Associated Hazards

As described above, CGS has not published the Seismic Hazard Zones map for this area. However, a
preliminary liquefaction susceptibility map prepared by the USGS (1987) indicates the site area is within a

non-liquefiable bedrock zone.

Soil susceptible to liquefaction includes loose to medium dense sand and gravel, low-plasticity silt, and
some low-plasticity clay deposits. Flow failure, lateral spreading, differential settlement, loss of bearing
strength, ground fissures and sand boils are evidence of excess pore pressure generation and
liquefaction. Lateral spreading refers to the, lateral displacement of gently sloping ground as a result of
pore pressure build-up or liqguefaction during an earthquake in an underlying layer. Based on the
relatively shallow depth to bedrock, and depth to groundwater in the areas of the proposed building sites,

we conclude the potential for liquefaction and lateral spreading is negligible.

8.4.2 Cyclic Densification

Cyclic densification is a phenomenon in which non-saturated, cohesionless soil is densified by earthquake
vibrations, causing settlement. Where bedrock is shallow or exposed at the ground surface, we judge the
potential for cyclic densification is low. Where existing fill or soil is present on the site, the project
geotechnical consultant should evaluate the likelihood of this phenomenon. Based on our understanding
that the proposed structures will be supported on foundations bearing in the underlying bedrock, we
anticipate cyclic densification of these materials should not pose a significant hazard to the proposed

residences.

8.5 Non-Seismic Ground Failures

Potential geologic hazards associated with ground failure not caused by earthquakes such as expansive

soil and collapsible soil, were evaluated and are discussed in this section.

8.5.1 Expansive Soil

Expansive soil shrinks and swells with changes in moisture content. The clay content, mineralogy, and
porosity of the soil also influence the change in volume. The shrinking and swelling caused by expansive

clay-rich soil often results in damage to overlying structures.

27
48720201.CRH 27 August 2009



Treadwell:Rollo

Typically soil derived from serpentinite in the Bay Area is expansive. SFS performed thirteen Atterberg
Limit tests to evaluate the expansiveness of soils within the site. The results of their investigation
indicate that soils on the site are not expansive, with an average Plasticity Index (PI) of 8, and a high Pl
of 12. Because grading will be performed for development, possibly exposing expansive soil and
bedrock, we conclude that each lot should be evaluated during construction to evaluate the presence of
expansive soils. If expansive soils are discovered on the site, mitigation measures may be required

during construction.

The mitigation should be determined during the design level geotechnical investigation, but in general
may require: 1) the excavation and removal of the expansive soil materials to a certain depth and
replacement with non-expansive fill; 2) the placement of a layer of non-expansive fill, which may vary in
thickness from 12 to 24-inches, above the expansive soil prior to constructing areas of pavement or
foundations; 3) moisture conditioning the expansive soil several percent above the optimum moisture
content or lime treating the expansive soil; 4) extending foundations below the zone of seasonal
moisture change or designing them to withstand seasonal shrink-swell; 5) providing specific control of
surface runoff and installation of sub-surface drainage elements; 6) the use of low water demand

landscaping; and 7) a combination of any of the above measures.

8.5.2 Collapsible Soil

Soil collapse is the densification of sediments resulting from significant increases in their moisture
content. This process typically results from moisture infiltration into the subsurface caused by poor
surface drainage, irrigation water or leaking pipes. This phenomenon is more prevalent in low-density,
silty, sandy soil deposited in semi-arid and arid climates where the soil has not been subjected to
saturation. Based on the relatively shallow depth to bedrock observed over most of the site and the
relative density of the surficial soils observed during our reconnaissance, we judge the potential for soil

collapse at the site to be low.

8.5.3 Subsidence

Subsidence typically occurs as a result of subsurface fluid extraction (e.g. groundwater, petroleum) or
compression of soft, geologically young sediments. Groundwater extraction for municipal and agricultural
use has the potential to cause ground subsidence. Based on the sites topographic setting and historic
depths to groundwater, we anticipate that the potential for subsidence to occur at the site will be low to
negligible.
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8.5.4 Soil Creep

SFS identified a colluvium filled swale in the lower portions of Lots 2 and 3 and noted that soil creep is
likely to occur in this area and on other steep slopes across the site. Soil creep from native soil,
colluvium, or fill (either existing undocumented fill or new engineered fill) may adversely impact the
foundations of the proposed residences, site retaining walls, or other site improvements. SFS provided
recommendations for supporting residences on drilled pier foundations, gaining support in the underlying

bedrock to adequately mitigate distress to lots that may be impacted by creep.

T&R generally concurs with the SFS recommendations; however, the effects of soil creep on all proposed
site improvements on slopes should be considered. We concur that a drilled pier foundation should
mitigate these effects on the proposed residences. We recommend that the geotechnical engineer
evaluate the layout of proposed underground utilities, exterior hardscape, and retaining walls to evaluate
if creep will impact these structures. If necessary, recommendations for mitigating the adverse impacts

of soil creep should be provided.

8.6 Serpentinite

Serpentinite rock is known to potentially contain naturally occurring asbestos fibers. We recommend that
the lot-specific geotechnical investigations include testing of representative samples of serpentinite (if
encountered) for asbestos, in accordance with guidelines set forth by the California Air Resources Board
and the Bay Area Air Quality Management District. Based on the percent of asbestos measured within
samples of the on-site material, these materials may or may not be suitable for use as fill, and/or may
require special soil management, such as keeping the fill wet and capping the fill with at least one foot of

non-asbestos containing soil.

8.7 Site Hydrology and Surface Drainage

During our site investigation, we did not observe evidence of seeps or springs within the proposed
building sites on any of the 11 lots. In addition, as noted above, we did not observe free groundwater in
any of the test pits to the depths explored in Lots 5 through 8. The sandstone bedrock underlying Lots 1
through 4 is well fractured, and should promote rapid downward percolation of surface runoff. The
mélange underlying the remaining lots is moderately to highly plastic and generally has a low
permeability which may result in an increased risk of surface soil saturation during periods of prolonged

rainfall.
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Control of surface drainage is critical to the successful development of the properties. The results of
improperly controlled runoff may include foundation heave and/or settlement, erosion, gullying, ponding,
and potential slope instability. The geotechnical investigation for the proposed development should
provide appropriate recommendations to prevent water from ponding in pavement areas and adjacent to
the foundation of the proposed residences by sloping the ground surface away from the homes and/or by
providing area drains. In addition, recommendations should be provided for the collection and discharge
of collected roof-gutter downspouts, retaining wall backdrain outfalls, and area drain outfalls to prevent
water from being allowed to discharge freely onto the ground surface adjacent to the residences or site
retaining walls, or to be allowed to flow over the top of any artificial slope. In our opinion, the collected
water from the proposed lots may be discharged on site utilizing properly designed energy dissipaters
located downslope of the homes in areas to be determined by the project geotechnical engineer during
their investigation. We conclude that if the drainage systems are properly designed, they should
effectively mitigate future development of springs, seeps, or shallow surface landsliding of the soils

mantling the slopes in the immediate vicinity of the homes.

9.0 LIMITATIONS

The findings and conclusions and recommendations presented in this report apply only to the Lots 1
through 11 of the Highlands Estates as we have described, and are the result of our review of previous
reports, air photos, and our limited site reconnaissance and our interpretations of the existing geological
conditions at the time of our field activities. We have prepared this report for the exclusive use of our
client in substantial accordance with the generally accepted geological engineering practice as it exists in

the area at the time of our study. No warranty is expressed or implied.
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Not felt by people, except under especially favorable circumstances. However, dizziness or nausea may be experienced.
Sometimes birds and animals are uneasy or disturbed. Trees, structures, liquids, bodies of water may sway gently, and doors may swing
very slowly.
Felt indoors by a few people, especially on upper floors of multi-story buildings, and by sensitive or nervous persons.
As in Grade |, birds and animals are disturbed, and trees, structures, liquids and bodies of water may sway. Hanging objects swing,
especially if they are delicately suspended.
Felt indoors by several people, usually as a rapid vibration that may not be recognized as an earthquake at first. Vibration is similar
to that of a light, or lightly loaded trucks, or heavy trucks some distance away. Duration may be estimated in some cases.
Movements may be appreciable on upper levels of tall structures. Standing motor cars may rock slightly.
Felt indoors by many, outdoors by a few. Awakens a few individuals, particularly light sleepers, but frightens no one except those
apprehensive from previous experience. Vibration like that due to passing of heavy, or heavily loaded trucks. Sensation like a heavy
body striking building, or the falling of heavy objects inside.
Dishes, windows and doors rattle; glassware and crockery clink and clash. Walls and house frames creak, especially if intensity is in the
upper range of this grade. Hanging objects often swing. Liquids in open vessels are disturbed slightly. Stationary automobiles rock
noticeably.

Felt indoors by practically everyone, outdoors by most people. Direction can often be estimated by those outdoors. Awakens many,

or most sleepers. Frightens a few people, with slight excitement; some persons run outdoors.
Buildings tremble throughout. Dishes and glassware break to some extent. Windows crack in some cases, but not generally. Vases and
small or unstable objects overturn in many instances, and a few fall. Hanging objects and doors swing generally or considerably.
Pictures knock against walls, or swing out of place. Doors and shutters open or close abruptly. Pendulum clocks stop, or run fast or slow.
Small objects move, and furnishings may shift to a slight extent. Small amounts of liquids spill from well-filled open containers. Trees and
bushes shake slightly.

Felt by everyone, indoors and outdoors. Awakens all sleepers. Frightens many people; general excitement, and some persons run

outdoors.
Persons move unsteadily. Trees and bushes shake slightly to moderately. Liquids are set in strong motion. Small bells in churches and
schools ring. Poorly built buildings may be damaged. Plaster falls in small amounts. Other plaster cracks somewhat. Many dishes and
glasses, and a few windows break. Knickknacks, books and pictures fall. Furniture overturns in many instances. Heavy furnishings
move.

Frightens everyone. General alarm, and everyone runs outdoors.
People find it difficult to stand. Persons driving cars notice shaking. Trees and bushes shake moderately to strongly. Waves form on
ponds, lakes and streams. Water is muddied. Gravel or sand stream banks cave in. Large church bells ring. Suspended objects quiver.
Damage is negligible in buildings of good design and construction; slight to moderate in well-built ordinary buildings; considerable in
poorly built or badly designed buildings, adobe houses, old walls (especially where laid up without mortar), spires, etc. Plaster and some
stucco fall. Many windows and some furniture break. Loosened brickwork and tiles shake down. Weak chimneys break at the roofline.
Cornices fall from towers and high buildings. Bricks and stones are dislodged. Heavy furniture overturns. Concrete irrigation ditches are
considerably damaged.

General fright, and alarm approaches panic.
Persons driving cars are disturbed. Trees shake strongly, and branches and trunks break off (especially palm trees). Sand and mud
erupts in small amounts. Flow of springs and wells is temporarily and sometimes permanently changed. Dry wells renew flow.
Temperatures of spring and well waters varies. Damage slight in brick structures built especially to withstand earthquakes; considerable
in ordinary substantial buildings, with some partial collapse; heavy in some wooden houses, with some tumbling down. Panel walls
break away in frame structures. Decayed pilings break off. Walls fall. Solid stone walls crack and break seriously. Wet grounds and steep
slopes crack to some extent. Chimneys, columns, monuments and factory stacks and towers twist and fall. Very heavy furniture moves
conspicuously or overturns.

Panic is general.
Ground cracks conspicuously. Damage is considerable in masonry structures built especially to withstand earthquakes; great in other
masonry buildings - some collapse in large part. Some wood frame houses built especially to withstand earthquakes are thrown out of
plumb, others are shifted wholly off foundations. Reservoirs are seriously damaged and underground pipes sometimes break.

Panic is general.
Ground, especially when loose and wet, cracks up to widths of several inches; fissures up to a yard in width run parallel to canal and
stream banks. Landsliding is considerable from river banks and steep coasts. Sand and mud shifts horizontally on beaches and flat
land. Water level changes in wells. Water is thrown on banks of canals, lakes, rivers, etc. Dams, dikes, embankments are seriously
damaged. Well-built wooden structures and bridges are severely damaged, and some collapse. Dangerous cracks develop in excellent
brick walls. Most masonry and frame structures, and their foundations are destroyed. Railroad rails bend slightly. Pipe lines buried in
earth tear apart or are crushed endwise. Open cracks and broad wavy folds open in cement pavements and asphalt road surfaces.

Panic is general.
Disturbances in ground are many and widespread, varying with the ground material. Broad fissures, earth slumps, and land slips
develop in soft, wet ground. Water charged with sand and mud is ejected in large amounts. Sea waves of significant magnitude may
develop. Damage is severe to wood frame structures, especially near shock centers, great to dams, dikes and embankments, even at
long distances. Few if any masonry structures remain standing. Supporting piers or pillars of large, well-built bridges are wrecked.
Wooden bridges that "give" are less affected. Railroad rails bend greatly and some thrust endwise. Pipe lines buried in earth are put
completely out of service.

Panic is general.
Damage is total, and practically all works of construction are damaged greatly or destroyed. Disturbances in the ground are great and
varied, and numerous shearing cracks develop. Landslides, rock falls, and slumps in river banks are numerous and extensive. Large
rock masses are wrenched loose and torn off. Fault slips develop in firm rock, and horizontal and vertical offset displacements are
notable. Water channels, both surface and underground, are disturbed and modified greatly. Lakes are dammed, new waterfalls are
produced, rivers are deflected, etc. Surface waves are seen on ground surfaces. Lines of sight and level are distorted. Objects are
thrown upward into the air.
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Notes:
1. The above profile represents a generalized soil cross
section interpreted from widely spaced test pits and borings.
Soil deposits may vary in type, strength, and other important
properties between points of exploration. 0
|
2. Cross-sections based on our site reconnaissance, 0 30 Feet

topographic surveys by BKF Engineers, Inc., others.
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Notes:

1. The above profile represents a generalized soil cross

section interpreted from widely spaced test pits and borings.

Soil deposits may vary in type, strength, and other important

properties between points of exploration. 0

|
2. Cross-sections based on our site reconnaissance, 0 30 Feet

topographic surveys by BKF Engineers, Inc., others.

Approximate Scale

HIGHLAND ESTATES
San Mateo County, California

IDEALIZED SUBSURFACE
PROFILE D-D’

Date 08/06/09 | Project No. 4872.02 Figure 6d

TreadwellkRollo




R: \Trgraphics\4800°'s\4872.02\4872.02 Idealized Subsurface Profiles A—A" to E—E’.dwg 8/27/09

RELATIVE ELEVATION (Feet)

560

(S

530 —

500 —

470 —

Bend In

Section
N82W NG63W

Existing ground
surface

Fill

-~/
<
v
<
~—
—_—
=

=

Projected 34' I et
Northwest

FRANCISCAN MELANGE

30 Feet —

Notes:

1. The above profile represents a generalized soil cross
section interpreted from widely spaced test pits and borings.
Soil deposits may vary in type, strength, and other important
properties between points of exploration.
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2. Cross-sections based on our site reconnaissance, 0
topographic surveys by BKF Engineers, Inc., others.
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Reference:

State of California Special Studies Zones, San Mateo Quadrangle, July 1, 1974

EXPLANATION

Potentially Active Faults

Faults considered to have been active during
Quaternary {ime; solid line where accurately
located, long dash where approximately located,
short dash where Inferred, dotted where concealed;
query (?) indicates additional uncertainty. Evidence

.+ of historic offset indicated by year of earthquake-

associated event or C for displacement caused by
creep or possible creep.

Aerial photo lineaments (not field checked); based
on youthtul geomorphic and other features believed
to be the results of Quaternary faulting.

Special Studies Zone Boundaries

These are delineated as straight-line segments that
connect consacutively numbered turning points se
as to define one or more special studies zone
segments.

Seaward projection of zone boundary.

0

Approximate scale

2000 Feet
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APPENDIX A

Logs of Test Pits and Classification Chart
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DEPTH (Feet)

Downhill

Slide —[-
Plane

20—

SANDY SILTY (ML)

dark grayish brown (10YR 4/2), firm to stiff, dry, scattered sand and angular
gravel to 1-inch diameter, abundant roots and rootlets

[TOPSOIL - DISPLACED]

CLAYEY SAND with GRAVEL (SC)

olive gray (5Y 4/2), medium dense, firable, moist, scattered serpentinite
fragments within a clayey sand matrix, fine-to medium-grained,
sub-rounded [LANDSLIDE DEBRIS]

Melange

very dark gray (5Y 3.1), predominantly sheared shale with scattered zones
that are highly decomposed to silt and clay, discontinuous highly plastic
clay seams throught, moist to wet [FRANCISCAN ASSEMBLAGE]

0 4 Feet
| |

Approximate scale

HIGHLAND ESTATES
San Mateo County, California

LOG OF TEST PIT
TP-1

TreadwellXRollo AN I —————
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DEPTH (Feet)

Downhill

© & ©® O

32—

SANDY SILTY (ML)

dark grayish brown (10YR 4/2), stiff, dry, scattered small desiccation
cracks, abundant roots and rootlets, scattered sub-rounded gravel up to
1-inch diameter [FILL]

SANDY SILT (ML)

very dark grayish brown (10YR 3.2), homogeneous, firm, slightly moist,
slightly oxidized, scattered roots and organics

[BURIED TOPSOIL - DISPLACED]

CLAYEY SAND (SC) dark yellowish brown (10YR 4/4), mottled with dark
grayish brown (10YR 4/2), dense, dry to slightly moist, fine-to very
fine-grained, homogeneous, trace organics [COLLUVIUM - DISPLACED]

SANDSTONE
pale olive (5Y 6/3), very dense to indurated, well cemented, fine-grained,
well graded, sub-rounded [COLLUVIUM - DISPLACED]

Melange

greenish black (GLEY2 5B 2.5/1), predominantly sheared shale and
angular serpentinite fragments within highly plastic clay matirx, moist to
wet, heterogeneous with sub-parallel slip surfaces and discontinuous clay
seams throughout [BEDROCK - DISPLACED]

CLAY (CH)

greenish gray (GLEY 1 5GY 6/1) to light greenish gray (GLEY 1 5GY 7/1),
homogeneous, highly plastic, wet to saturated, 1 to 1 1/2-inch thick ,
continuous [SLIDE GOUGE]

Melange

very dark gray (GLEY 1 N 3/1), very dense, low hardness, predominantly
sheared clay, slightly moist, 10 - 15-inches plastic clay around rock
fragements [FRANCISCAN ASSEMBLAGE]

0 4 Feet
| |

Approximate scale

HIGHLAND ESTATES
San Mateo County, California

LOG OF TEST PIT
TP-2
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DEPTH (Feet)

Downhill

g

N
N

(2)

\@

47
Slide —
Plane
8 —
Basal
Slide
Plane —
12—

4

SANDY SILT (ML)
very dark grayish brown (10YR 3.2), homogeneous, firm, slightly moist,
slightly oxidized, scattered roots and organics [TOPSOIL - DISPLACED]

Melange

greenish black (GLEY2 5B 2.5/1), predominantly sheared shale and
angular serpentinite fragments within highly plastic clay matirx, moist to
wet, heterogeneous with sub-parallel slip surfaces and discontinuous clay
seams throughout [BEDROCK - DISPLACED]

CLAY (CH)

greenish gray (GLEY 1 5GY 6/1) to light greenish gray (GLEY 1 5GY 7/1),
homogeneous, highly plastic, wet to saturated, 1 to 1 1/2-inch thick ,
continuous [SLIDE GOUGE]

Melange

very dark gray (GLEY 1 N 3/1), very dense, low hardness, predominantly
sheared clay, slightly moist, 10 - 15-inches plastic clay around rock
fragements [FRANCISCAN ASSEMBLAGE]

0 4 Feet
l |

Approximate scale

HIGHLAND ESTATES
San Mateo County, California

LOG OF TEST PIT
TP-3
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APPENDIX B

Laboratory Test Results



Triaxial Consolidated Undrained
(ASTM D4767 modified)
3 i
Total Stress
C@PER = = = Effective Stress
ST LY
w2
X
o
[}
e
n
3
2
o5 1
0
0 1 2 4 5
Normal Stress, ksf
. Sample: 1 2 3
Stress-Strain Response
3500 MC, % 15.0
!'L Dry Dens., pcf. 109.2
3000 Sat. % 74.6
{ Void Ratio 0.543
“g 200 Diameter in 2.37
73 Height, in 5.00
B 2000 4 -
& Final
§ 1500 MC, % 22.0 21.3 20.4
S
'% Dry Dens., pcf. 109.5 110.9 112.7
2 1000 H Sat. % 100.0 100.0 100.0
—e—Sample 1
. Sample 2 Void Ratio 0.594 0.574 0.551
J | +— Sample 3 Diameter, in 2.37 2.41 2.45
Height, in 4.99 477 4.53
0 T
0 5 10 15 20 25 Cell, psi 62.0 65.4 72.4
Strain, % BP, psi 58.4 58.4 58.4
Effective Stresses At:
Job No.: 010-1055 Date: 8/3/2009 [strain, % 5.0 5.0 5.0
Client: Treadwell & Rollo BY:DC Deviator ksf 1.187 1.973 3.200
Project: Highland Estates - 4872.01 Excess PP 0.086 0.259 0.691
Sample: Pit 2;1 @ 8'Very Dark Brown Sandy CLAY (Silty) [Sigma 1 1.619 2.721 4.525
Remarks: ** Staged Test ** Strengths picked at 5% strain. Sigma 3 0.432 0.749 1.325
Remolding Target= 109.5 pcf @ 15%. Sample started to fail during |p, ksf 1.025 1.735 2.925
the first stage, which may affect the strength of subsequent stages.
Q, ksf 0.593 0.986 1.600
Stress Ratio 3.748 3.634 3.416
Rate in/min 0.001 0.001 0.001
Total C 0.17 Effective C 0.06
Total Phi 23.5 Effective Phi 32.3

HIGHLAND ESTATES
San Mateo County, California

Treadwell&Rollo

CONSOLIDATED - UNDRAINED
TRIAXIAL COMPRESSION TEST

Date 08/25/09

Project No. 4872.02

Figure B-1




Triaxial Consolidated Undrained
(ASTM D4767 modified)
3 I
Total Stress
C@PER = = = Effective Stress
WS CETNGERS
w2
X
%)
%]
8 /
n
o]
2
o 1
0
0 1 2 3 4 5
Normal Stress, ksf
. Sample: 1 2 3
Stress-Strain Response
3000 MC, % 10.2
Dry Dens., pcf. 123.8
2500 Sat. % 76.5
Void Ratio 0.360
@ Diameter in 2.38
o 2000 4
%:" Height, in 5.00
[} .
A 1500 Final
S MC, % 19.7 18.8 17.6
S
g 1000 | Dry Dens., pcf. 124.6 126.9 130.1
Sat. % 100.0 100.0 100.0
—e—Sample 1
w0 Sample 2 | Void Ratio 0.532 0.509 0.475
l e Sample 3 Diameter, in 2.37 2.40 2.43
Height, in 5.00 4.78 4.55
0
0 5 10 15 20 25 Cell, psi 42.0 45.4 52.4
Strain, % BP, psi 39.0 38.6 38.7
Effective Stresses At:
Job No.: 010-1055 Date: 8/3/2009 |Strain, % 5.0 5.0 5.0
Client: Treadwell & Rollo BY:DC Deviator ksf 1.001 1.466 2.276
Project: Highland Estates - 4872.01 Excess PP -0.043 0.202 0.576
Sam pIe: Pit 2;2 @ 15'Light Gray Sandy CLAY near Clayey SAND (Silty) |Sigma 1 1.476 2.244 3.673
Remarks: ** Staged Test ** Strengths picked at 5% strain. Sigma 3 0.475 0.778 1.397
Remolding Target= 124 pcf @ 10%. P, ksf 0.976 1.511 2.535
Q, ksf 0.500 0.733 1.138
Stress Ratio 3.106 2.886 2.630
Rate in/min 0.001 0.001 0.001
Total C 0.23 Effective C 0.08
Total Phi 17.3 Effective Phi 25.2

HIGHLAND ESTATES

San Mateo County, California
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CONSOLIDATED - UNDRAINED
TRIAXIAL COMPRESSION TEST

Date 08/25/09

Project No. 4872.02

Figure B-2




125.0

S 1200
o
> ARNEA\
>
z d \ \
(5]
[a) /
>
5 1150 7, \ \
\
110.0
0.0 5.0 10.0 15.0

Water Content (percent)

20.0

Sample Identification Soil Data Test Specifications
Bulk Sample No. 2 LL=__ Gs (assumed) = 2.7 ASTM D 1557-91
Tested 7/1/2009 by EKG Pl=_ % > 3/4" sieve = Procedure A
Hammer Weight: 10 Ibs
Test Data Hammer Drop: 18 in
1 2 3 4 5 Number of Layers: 5
Wt. Mold + Soil (Ib) 13.54 13.74 13.86 13.72 Blows per Layer: 25
Wt. Mold (Ib) 9.39 9.39 9.39 9.39 Comp. Mold Size (ft*) 0.033
Wet Wt. Soil + Dish (gm) | 618.3 732.3 572.3 644.6
Dry Wt. Soil + Dish (gm) 574.6 669.3 515.2 566.3 Soil Classification
Wt. Dish (gm) 71.0 71.0 73.7 66.1
Dish ID Number E-3 E-3 D-37 D-32 Clayey Sand (SC), brown
Moisture Content (%) 8.7 10.5 12.9 15.7
Dry Density (pcf) 114.6 118.1 118.8 112.3
Test Results Soil Source
Uncorrected Rock Corrected
Maximum Dry Density (pcf) 119 - Test Pit 2, Lab Sample 1 (8)
Optimum Moisture Content (%) 12 -

HIGHLAND ESTATES
San Mateo County, California

Treadwell&Rollo

COMPACTION TEST RESULTS

Date 08/25/09

Project No. 4872.02

Figure B-3




140.0

135.0

\

\

\\\
b

Dry Density (pcf)

130.0

125.0

0.0

5.0

Water Content (percent)

10.0

15.0 20.0

Sample Identification Soil Data Test Specifications
Bulk Sample No. 1 LL = Gs (assumed) = 2.7 ASTM D 1557-91
Tested 7/1/2009 by EKG Pl = % > 3/4" sieve = Procedure A
Hammer Weight: 10 Ibs
Test Data Hammer Drop: 18 in
1 2 3 4 5 Number of Layers: 5
Wt. Mold + Soil (Ib) 13.92 14.20 14.23 14.18 Blows per Layer: 25
Wt. Mold (lb) 9.39 9.39 9.39 9.39 Comp. Mold Size (ft®) 0.033
Wet Wt. Soil + Dish (gm) | 639.2 609.2 820.6 725.3
Dry Wt. Soil + Dish (gm) 615.3 573.2 754.1 657.3 Soil Classification
Wst. Dish (gm) 75.8 70.5 72.3 87.3
Dish ID Number D-30 D-33 D-38 D-11 Sandy Clay with Rock Fragments (CL), gray
Moisture Content (%) 4.4 7.2 9.8 11.9
Dry Density (pcf) 130.1 134.7 132.3 128.4
Test Results Soil Source
Uncorrected Rock Corrected
Maximum Dry Density (pcf) 135 - Test Pit 2, Lab Sample 2 (15')
Optimum Moisture Content (%) 7 -

HIGHLAND ESTATES

San Mateo County, California

Treadwell&Rollo

COMPACTION TEST RESULTS

Date 08/25/09

Project No. 4872.02

Figure B-4
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APPENDIX C

Slope Stability Analysis Model and Results



8,/27/09

R: \Trgraphics\4800's\4872.02\4872.02 Proposed Buttress Fill Repair Subsurface Profile.dwg

jt |

3 min. ‘———Lm' min.
Embedment

Proposed buttress fill repair

Notes:

1. The above profile represents a generalized soil cross
section interpreted from widely spaced test pits and borings.
Soil deposits may vary in type, strength, and other important
properties between points of exploration.

2. Cross-sections based on our site reconnaissance,
topographic surveys by BKF Engineers, Inc., others.

Backdrain (typ.)

30 Feet —

0

30 Feet

Approximate Scale

HIGHLAND ESTATES
San Mateo County, California

PROPOSED BUTTRESS FILL REPAIR
SUBSURFACE PROFILE

Date 08/18/09 | Project No. 4872.02 Figure C-1
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Slope Stability Analysis for Figure C—2_

R: \Trgraphics\4800's\4872.02\Appendix C\487202

25

12

Material #: 1 Material #: 2
Description: Existing Fill Description: Colluvium
Model: MohrCoulomb Model: MohrCoulomb
Wt: 110 Wt: 120

Cohesion: 500 Cohesion: 700

Phi: 26 Phi: 22

‘ 2.373

Material #: 3 Material #: 4 Material #: 5

Description: Franciscan Melange Description: Proposed Buttress Fill Description: Landslide Deposits
Model: MohrCoulomb Model: MohrCoulomb Model: MohrCoulomb

Wt: 135 Wt: 124 Wt: 110

Cohesion: 800 Cohesion: 60 Cohesion: 700

Phi: 22 Phi: 32.3 Phi: 11

HIGHLAND ESTATES

San Mateo County, California

STATIC SLOPE STABILITY ANALYSIS

Tremlmllo Date 08/21/09 | Project No. 4872.02

Figure C-2
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Slope Stability Analysis for Figure C—2_

R: \Trgraphics\4800's\4872.02\Appendix C\487202

Acceleration = 0.563g

25

12
Material #: 1 Material #: 2
Description: Existing Fill Description: Colluvium
Model: MohrCoulomb Model: MohrCoulomb
Wt: 110 Wt: 120
Cohesion: 500 Cohesion: 700
Phi: 26 Phi: 22

<"0765

35

Material #: 3 Material #: 4 Material #: 5

Description: Franciscan Melange Description: Proposed Butlress Fill Description: Landslide Deposits
Model: MohrCoulomb Model: MohrCoulomb Model: MohrCoulomb

Wt: 135 Wit: 124 Wt: 110

Cohesion: 800 Cohesion: 60 Cohesion: 700

Phi: 22 Phi: 32.3 Phi: 11

HIGHLAND ESTATES
San Mateo County, California PSEUDO-STATIC
SLOPE STABILITY ANALYSIS
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Slope Stability Analysis for Figure C—2_

R: \Trgraphics\4800's\4872.02\Appendix C\487202

25

12
Material #: 1 Material #: 2
Description: Existing Fill Description: Colluvium
Model: MohrCoulomb Model: MohrCoulomb
Wt: 110 Wt: 120
Cohesion: 500 Cohesion: 700
Phi: 26 Phi: 22

‘ 1.000

Material #: 3 Material #: 4 Material #: 5

Description: Franciscan Melange Description: Proposed Butlress Fill Description: Landslide Deposits
Model: MohrCoulomb Model: MohrCoulomb Model: MohrCoulomb

Wt: 135 Wit: 124 Wt: 110

Cohesion: 800 Cohesion: 60 Cohesion: 700

Phi: 22 Phi: 32.3 Phi: 11

HIGHLAND ESTATES

San Mateo County, California

YIELD SLOPE STABILITY ANALYSIS

Tremlmllo Date 08/21/09 | Project No. 4872.02

Figure C-4




Treadwell:Rollo

APPENDIX D

Selected Logs of Previous Investigation Test Borings and Pits



Sheet_j of 1 w

r— rg
EXPLORATORY BORING: EB-1
DRILL RIG: MINUTE MAN PROJECT NO: 1291-2B
BORING TYPE: 4 INCH FLIGHT AUGER PROJECT: TICONDEROGA DRIVE
LOGGED BY: BM LOCATION: SAN MATEO, CA
START DATE: 3-9-05 FINISH DATE: 3-3-05 COMPLETION DEPTH: 20.0 FT.
This lag is 3 parl o & teport by Lowney Associalos, and should not e used as a Undrained Shear Strengih
stand.alone dorument This description applies only 18 Iha lecalion of the explotation I (kst)
5 at tha time I_J1_tm'lllnﬁ: Sua_suri_ace conadilicns may differ at other Ioc_aﬂo?s_ and may o el 2l A 5 .
z = changi # iis focaticn with ime_Tha desciaplion peaseptad is a simplificaiion ol il Qﬂ A P ITE E 0 S O Pockat Penslrometer
Q - i) ariual conditions encruntered  Transiiions betwoen soll iypes may be grachial, B = 2[: &j n:;: e “,2‘.‘.’
EE EE 2 £ ég% 5 Eﬁ é§ &2 £\ Torvane
= | g¥ 15 2 |Gg5|3|68|2% 58
g |- |28 MATERIAL DESCRIPTION AND REMARKS B |g98|5|25|E [Sg| @ eonined compressen
4 | A U Triasial Compression
505.0 SURFACE ELE\{ATIQN 525 FT. (+/-) .
8 / LEAN CLAY WITH SAND (CLj [COLLUVIUM] : 3 : :
. very stiff, moist, brown with reddish brown motties, fine i :
/ sand, some fine and coarse gravel, low plasticity 17 14 | 101 : qa
i % a B :
5_/ 14 21 | 100 0
519.B ;
LEAN CLAY (CL) [COLLUVIUM]
V220 medium stiff to stiff, maist, gray, some fine and coarse
-% gravel, moderate plasticity oL
N7
ALY A SANDSTONE [FRANCISCAN FORMATION (fsr)]
R moderalely to severely weathered, very soft, olive to " i | vz :
hrown i 27 :
10 — -
4
1 B Z 8
15 i
) completely weathered, soft with hard seams, gray with ]
! bluish gray mottles - N 0.
505.04 20 r 3
| Bottom of Boring at 20 feet
25
4 4
1 | |
g H
i 30— ot 5
2
@ E
a
E GROUND WATER CBSERVATIONS: —|
< NO FREE GROUND WATER ENCOUNTERED
. -

TRC Lovney

EB-|
1291-28



r ] R B =
_ EXPLORATORY BORING: EB-2 Sheet 1 of 1
DRILL RIG: MINUTE MAN PROJECT NO: 1291-28 i
BORING TYPE: 4 INCH FLIGHT AUGER PROJECT: TICONDEROGA DRIVE
LOGGED BY: BM LOCATION: SAN MATEO, CA
START DA'IEA 3-8-05 ) FINISH DAT_E.‘ 3-8-05 COMPLETION DEPTH: 200 FT.
] | Triis tog 15 & pait of & report by TRC Lownay, and shoulid nal be used 65 Undrained Sheat Sirenglh
sianid-alane documenl This descriplion appss only io the locstien of ho exploration I (ksi)
- al I_m: Iim.x: ohf.'ill\ng: Sum:un,xrc conddians may chller al othgr Iora!iﬁr!s :_u-.ﬁ may Z = | Z 5 p e
=z = changa al this location wih tme, The descriplien prasenlod 15 8 simpgficiaon of w a S i wE | = 0> () Pockel Peigtrunelar
o > B aclual condilons encounlorod. Transitions Letweon soll types moy be gradual o |_-4t;_ W %1_ e 2%
€ |§E| & AN
W 2 = u iz e -]
i 17 |3 MATERIAL DESCRIPTION AND REMARKS B |§Ed|3(35|5 |gg| @ wreeworcommesien
i A U-U Traxial Compragsion
524.0 | SURFACE ELEVATION: 524 FT. (+/-) 10 20 10 4D
U Y772 TEAN GLAY WITH SAND (CL) [LANDSLIDE 5 B
3 / DEPOSIT] | N ] _:
sliff, moist ta wet, brown, fine sand, some fine and 8 Oy :
7 coarse gravel, low plasticity B 1 :
47 4 21 | 90 :
% L ;
5_% Rl 9 22
5 oz . :
517.01 11 SANDSTONE [FRANCISCAN FORMATION (fsf)] ;
47 moderately to severaly weathered, soft, dark brown, - :
~ .| friable, some clay seams :
A R s0/6” 5 (112 ;
0 . i
hitiedl] i far
] 5k i 24 X 7
15 1 :
i ] " %
‘| : : . T a7 10
= i ax = i it= :
T o Plasticity Index = 13, Liquid Limit = 28 . . :
A Bottorn of Baring at 20 feet i ;
25+ - L L
& 8 §
& - d
@
o
e 30 - -
[ |
ol .
8| GROUND WATER OBSERVATIONS:
5 NO FREE GROUND WATER ENCOUNTERED
\ _/
TRC Lovney
: 1291-28
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EXPLORATORY BORING: EB-3

DRILL RIG: MINUTE MAN

Sheet 1 of 1

PROJECT NO: 1281-2B
PROJECT: TICONDEROGA DRIVE

BORING TYPE: 4 INCH FLIGHT AUGER
LOGGED BY: BM LOCATION: SAN MATEO, CA
_S_]'ART DATE: 3-8-05 FINISH DATE: 3-8-05 ‘ COMPLE_TION DEPTH: 200 FT.
This tog Is A part of a report by Lowney Associales, ihd shouid not ba used as a Undrained Shear Sirengin
stand-atone documcnl This descnplion opplies anly (o ihe iecalion of ihe expioralion I kst)
at the time ol dilling. Subsurizce cundiliens miy dilfer at athe: losations and may =z 2= = o
= =} change at 1N location with fime The desciiplion presenied s a sinplitication of o Yt wElE oY% (O Tockal Pereitomeler
9 L P ] artusl coldlions encvonterad, Transifions belween sod lypas may be gradual o -2 18 E‘ %: ! QU_J
g |EE| & f |82 (3|68 |88 |c8 |2
= Tt = = #HO o= =l TE ) .
a |° |8 MATERIAL DESCRIPTION AND REMARKS 8 |5B2|%| 35|k |8g|® Urcontiea Conpresson
& | A U-U Triadal Comgpression
5000 4 SURFACE ELEVATION: 500 FT. (+/-) 10 zo 30 40
% 71 LEAN CLAY WITH SAND (CL) [LANDSLIDE : : : :
_/% DEPOSIT] : o :
medium stiff, moist to wet, brown, fine sand, some fine o (! H a0 | 180 o
% and coarsa gravel, trace organics, low plasticity E A ! :
436,51 %/ SANDY LEAN CLAY (CL) [COLLUVIUM] ) o :
very stiff, moist, gray, finc to coarse sand, some fine :
5-% and coarse gravel, low plasticily o 24 L R O
—/ 4 e
_/ -
Y 4
4915 L
- SANDSTONE [FRANCISCAN FORMATION (fsr)] | s | 124
moderate to seversly weathered, soft, dark brown,
10- friable, some fine sand -]
7 i 8
1 e
L5 increasing clay i
J_ abruptly severely weathered siity yellowish oiive il
. graywacke E
B fl 55 X 3
480,04 20 - =
J Bottom of Boring at 20 fest _‘
25+ .
= = o
8 1 d
i
- 30 -
& :
£l GROUND WATER OBSERVATIONS: i o
3 NO FREE GROUND WATER ENCOUNTERED
\. -/
TRC Lowney
i 1291-28
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Som
‘ £
Fill. Blocks of graywacke ss (to 6" in max. gl
T PIT T-1 : dimension), lirtle matrix, no soil profile, 8o
5: :_Ssmg o measured in : some voids, sL damp, loose to firm. S 2
e
field using torvane: »1 tsf. oo N70%F %. %
0 10 20 30 “ &
1 1 . 4 { i 1 i ¢ )
I
O / r{:
"“:\‘\\‘Q .
. nog Colluvium. Blocks of graywacke ss
5- b (to 18" in max. dimension) floating in

TEST PIT T-2

10

an unsorted marrix of sandy clay.
Unstratified.” Roots 10 floor on trench. |

Bedrock. Sheared clay gouge, dusky red When struck with 16 oz. ball peen hammar,
(5R. 3/4). which weathers to dark yellowish rock “craters”. This field test for strength
brown (10YR 4/2), sl damp to sk moist, stiff. indicates 1-3K psi (apprqx).

———— N37%

Clayey sand, olive brown, sl. damp, loose. Contains
graywacke ss clasts up to 4” in max. dimension.

20
]

Logged by Darwin Myers, CEG. 946

LOG OF TEST PITS T-1 & T-2

SeALY: nGUNE:

DaAYE

Colluvium. )
Angular blocks of graywacke ss (72" in max.
dimension) floating in an unsorted clayey sand SOIL FOUNDATION SYSTEMS INC.

matrix. Olive brown to ofive gray, damp, fimm,
No slide plane ar weathering profile observed.

JOU HUMEER:

i

b

.«.mmk_* “hw_‘ m,_..« _m_. — m d u ” 7 m ‘ E: E '! Al’ .m 5' _ - ] “ ' ‘v .
e - . — m— — - - .._.._._N."_J.._.)._._.‘__;d_,,_._‘_._____._.‘. ___ T - L S § :
e - . W
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i

Top Soil.
Clayey silt with small angular clasts of graywacke

w i

€661 ‘0z ATnr

sandstone. Dark yellowish brown (10YR 2/2),
si. damp; unstratified, loose.

7~%€9~-728 ‘ON @174

Bedrock.

o
H
=
f
[1]
1% ]
{
=
o
n
0
=]
rh
=)
o
0
T
n
[
r+
W
e

Massive graywacke sandstone, slightly weathered,
light olive gray (5Y 5/2), joints typically spaced at
6" to 12", spheroidal weathering habit, very hard to rip.

5 4
3 ) .
IR ‘Dominant joints: E-W,. 15°S
> e 515w, 60°W
';’* v NSOW, vertical
1\ .
. | TESTPTT4
2 ~—— 585% —
"y i
= 0 ? 10 Top Soil.
g 0 Clayey sand with small angular fragments of graywacke ss,
o / dark yellowish brown (10YR 2/2), sl. damp, loose to firm.
g ” -Logged by Darwin Myers, C.EG. 946
=z .
2 5- Bedrock. LOG OF TEST PITS T-3 & T-4
5 Graywacke sandstone, fine- to med.grained, [ —
E joints spaced at_ 3" to 37, very hard to rip. —
_E When struck with 16 oz. ball peen hammar, rock pits.
0 This field test for strength indicates 8-15K psi (approx.. — SOIL FOUNDATION SYSTEMS INC.

IO MiESER:
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File §22-634-2
July 20, 1993

&

EXPLORATORY BORING LOG LABORATORY TESTS
: % o | Dirsct =
Sl g g:‘ij * . E Shear R '§
82 AN M I | se @
P .9} o o ‘E\- Test n\- ,:- [\
o 53 5| « |E” «| B
> == = S . -| B
a 5 Description @Rl = le=l=lolE]|= 8
5 ° 5] E @ %) Fey . Py E [&5]
F | o ]|5|Fs & z del el ~] ~
bt 7] 13 o © e E-| = hnd o m
@ - o]|own . E ; 8 L= ® s B4 .;‘4‘
s | £]=le - - g o 3| %| 8
El 8|52 s| S| r |80 |el2]|8] T
" 0 joi]3d b7 = a Swl=z = |2} =
Boring No. B-1 Date of Drilling: 7/16/92
Colluvium, clayey §ilt,
rust-brown, with angular {
sandstone fragments to 6"
()
1~1 sandy, stiff, poorly % 11.0{116.3|10.0] @ 2% dtralin
sorted, unstratified
alags 12,5]118.7{9.0(@ Z;‘, stiraip
1-2 Siltstone breccia, sev. 13.0]1123.9 X
weathered. 1t. to med.
- gray-brown, soft
- t)- F
1l (stiff clayey Silt) -
. mottled with gray caliche
1-3 !:-- mod. weathered * 11.4]1124.6]10.0] @ 37 dtralin
| Bottom at 16 feet
|| Ndtes: 1) * denotes penetration 1 stance of Zji—ini;h I{D. {sample}.
2) Direct shear test data { ) are fot regidual dtrepgth.
Boring No. B-2 Datefof Drillipg: 1/14/92
ne g Colluvium, clayey Silt,
9 ngp rust-brown, with sandstong -
11 W fragments - Q
1.1 c
sHl b varved with olive brown
el sandy clay & maroon mudstd
211 e Clay/Siltstone breccia, * 10,8 113.0 1.0 7
. severely weathered, olive (lo.2]21)
. gray, fragments showing
8= preferred orientationm,
2 fractures "healed" with
104 caliche
-2 - (F ) * + 8.01126.018.0]@ 2% strain
— ' :
12h-4
= Bottom at 13 feet

Plate 6 - Logs of Tesat Borings: B-1 & B-~2

- A3 -

N Y- SN W |

TR sy

TR ... PRI,

i

4

SOIL FOUNDATION SYSTEMS, INC. !

i



File No. $22~634-2
July 20, 1993

EXPLORATORY BORING LOG

LABORATORY TESTS

e = o 4 Direct o
:.g.‘.‘s’ "'§ o . 'ﬁ Shear &
Y
g BN - | 5 2] test [0 -
— a—; E : & . 4
. 20 2ol 9 a |E7 -l
a ' S Description 28 e L lo=l «wlel=zlE=
E - E L Q o 3 (] =3
=2 Q Q | ma a, - o @ [ B
Z|o]a|5s % |82 el =
9w k- Q = C - K () Py
@ o . . 5 3 a s o "lw|d
— e = —— -
ARSI El e o~ |88l Bl
b o ] > - J1 e
alo|al5 o = s |sa| 2 &5l
Boring No. B-3 Date of Drilling: 7/20/92
3
H1 1 clayey Silt, lt. gray-
2H LI brown, loose
4
' Colluvium, clayey sandy
8ilt with 8§ fragments
13~1 to 6" .
* "
(poor sample) p0/ 113 2l -
@)
- sheared Siltstone breccia]
& med. gray to olive gray,
127 gl. da hard
A . damp, hard
1|13 L .
Z] +50/ b -
3-2 - moderately weathered
L Bottom at 16'
-
-
]
b
L
-i1

Plate 7 - Log of Test Boring: B-3

LA

SOIL FOUNDATION SYSTEMS, INC.

B tngr AR



File No. $22-634-2
July 20, 1993

EXPLORATORY BORING LOG LABORATORY TESTS
c % o Diract £
22 Fgl ® | | shear R
Do e v .
S S | o [ErlTest R |88
. b °3 S a |E" ol n | w
e o . oy - 0 . n e v B [$]
o (5 Description @ 5 C . Qx| oo | o] =]18&] & o
g ® — E e %] > @ @ § (& ga
“1=[7|8% < o | 2 |25 |87 [2]9 |8
o~ ™ - 3 = © &l -~
» R E-IE-1 R 5] 5 o Y e vl 4 —~t
a | =lele T v sefl."|z"| S|l ©® ~
!E:'; % S = 2] ‘S oy e o :9_ ol o Ll g
» | ojnl|S & = 8 |Se|lz | |ala| & | &
Boring No. B-4 Date of Drilling: 7/20/92
;:, sandy clayey Silt, tan~
4-al W | brown, sl. damp 13.5 |107.0]  |2.0| 833} 6 .
gy (UB& Sell| Inflex: | 9)
4 [ )
e shieared Siltstone, #85 | (sample no¥ reqovered)
41 6L yellowish 1t. green, sl.
. dam
ft- - -] P ()
S m
8T
10 Fe- Greywacke Sandstone,
S moderately weathered, :
4-2 T med. brown, fine to med. 41004 11.21118.2 x
12 Sq‘ grained
?g*
14 L2 (s,)
Y
T 8
4-3 16 3‘5 massive, very hard H 503"
.y 7
L)
£ '
18T
5.
-S-
3%
i Bottom at 20 feet
: Note: * denotes penetratidn rpsistgnce of 2stinclh I.D. pampler.
1 Data underlined are|fon recofpactefl saLpie;.
1 Boring No. B~5 ’ Date| of Drjilling: 7[2&/92
Colluvium, clayey Silt
with angular 2" to 10"
Sandstone talus
Q)
very_ rocky
L Bottom at 5 feet

\ SOIL FOUNDATION SYSTEMS, INC. il
.Plate 8 - Logs of Test Borings: B~4 & B-5

— AR —~



File No. §22-634-2
July 20, 1993

A I 1 ST

EXPLORATORY BORING LOG LABORATORY TESTS
; s 'f: N . © | Direct &
: €3 =8l & o |@ | shear &2 'é‘
£E 53 o | o |EubTet | o
i L ba g3 § a |E“ ol 2
b o B Vo -3 — g . w -l - =]
@ B S Description v € vxl wlotElel 8
i E - | o & - . E
g (23|85 o © = 4 Pl ElS —
2l1e17|8% - 2 |vEl 213 ol
% = - ol © L% © e Y.
41 i *{m|o®w o a =] e o wjul] N
] =4 ZElele . ] - ecl .| =1 «
ARSI sz | . |87 2] % T
g 8|25 a|l 2| & [Sal2|P5|&] 5
“} Roring No. B—6 Date of Drilling: 7/20/92
B Fill, clayey Silt, dark
i‘l ) brown-gray
i
@_.)
1 4 af
4 6
& mottled with med. gray
6-1 | 4 ¢lay & SS inclusions %43 116.5 [119.4 1.2]15
| — Shale/Siltstone clay
g . gouge, purple tinted gray-]
g 10— brown cuttings, dawmp, hard
§ 12 Claystone, sardy, purple
g‘; 6-2 / blue, becoming blue- w51 11,1 1123.2
i ray ° ¥ . . x
i 14H / gray: (%)
i q/ \
% ls_;ff becoming blocky, slightly
/] weathered
g Z
% -~ Bottom at 17 feet
% B Boring No. B-7 Datef of Driillipg: §/204/92
% 1468 Colluvium, sandy clayey
piigl J §ilt, tan-brown, sl. damp,
)7 loose
o 17
L AN
i Y - - T
% [~ Siltstone, moderately
4t [ [~ weathered, pale yellowish
i 6/f-. brown, sheared, damp, soft
;; 71 8'»1‘: (stiff clayey Silt) | 504s"
2 [ (F) 11.5] 106.3
5 o i YO m
H 107
i [
% 12Hee
v AT Graywacke Sandstone, sl.
4 ?'55.' weathered, sl. damp, hard
i 4[5
i Bottom at 15 feet
J Plate 9 - Logs of Test Borings: B-6 & B-7 SOIL FOUNDATION SYSTEMS, INC.
~ A6 -
b

e S e F e n o N A e L T




File No. S22-634-2
July 20, 1993

o
!
i ‘
‘ -
EXPLORATORY BORING LOG LABORATORY TESTS i‘-
g “é. o | Direct ' .
22 a1 I .| B | Shear & .
o ¥ ha . -
<€ 3 o | ¢ [EULTes 18 z
. 8o 53| § a |E® ° -I
®© 2 R . - P [« B . w - o
2 o Description @ s Ox| w | gl=}]E
E - ©» @ - E - ’
2 ® |o|=-E a o = 6 |2l -
zZ | 22|88 % |3< el =~ ad
wow - ° c el x| @ -
= o~ ! o £ o e
2| ] o|en G 3 o =2 |9 -
(=% - = o * 0 - - -~ - - —
E|lals i £ 2 - (58| 2l ®
al8|38|5 a|=| & |5a2|F|5)e o
Boring No., B-8 Date of Drilling: 7/24/92 .
11 leolluvium, clayey silt, ‘ Co
» 1] med. brown-gray
QA/ silty Clay, purple-brown, ]
“/V/ with angular sandstone !
4101 ;
i fragments (Qc) ,
6 555 Sandstone, severely ]
Y weathered, sandy Silt,
% orange brown _
8 -3t .
T 5' (SS> —
10th. 1 becoming hard at 10'
_
- L
3-
Bottom at 12 feet -
| Note: This hole was drilled P
i with a portable rig .
-
.4
]
H

R , SOIL FOUNDATION SYSTEMS, INC.
Plate 10- Log of Test Boring: B-~8 \

-~ A7 -
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File No. $22-634-2
July 20, 1993

EXPLORATORY BORING LOG LABORATORY TESTS
e g’ . ¢ | Direct .
%% "§ o o ‘@ Shear &~ %‘
28 g5 - el Test | R .| H
.".:,_. =g = ‘-’ a.m. » o
s g0 £8l s - el e
a I} Description e . le=l <ozl o
22|33z P RN
N L) v | e e [ES| < |8 = 5
n S|l 2lew * ] 5 3 %g‘ gl - ]
a Py = .! u i Qa @ -.” . ‘; " v
£ a8 = b= g -2 b [T VS B = o g o
] o o |'g - o o £l O 8| o] = Q
0 Q w|D 731 = (&} Q2w = = Jdla Q
Boring No., B=-9 Date of Drilling: 7/16/92
_,l; ML clayey Silt, lt. to med.
oLk {14 brown, sl. damp, soft to
By firm
P4
LY
/,/
9-1 i P ML (poor sample) % 17114.7
. Zn Alluvium, clayey Silt with
1147 rock fragments, dark
8H LY brown, modeérately moist,
”, firm (Qa)
1241 1
9~ . )
2 I/y  30|22.0]106.9| Jo.6q 5 x
|/ 0
14_'ff Alluvium, sandy Silt with
IR Sandstone fragments, 1lt,
164 1. to med. brown, moist
.|
> 18‘._—:\SM (=)  43|16.9|112.9]  Jo.7 f21 x
- 0.7 5)
20111
*;46.‘
1q: i i t inae
9-4| 22| 1] with fine sand laminae  J g511) 0l127.2(6.0 |e 4% stlaih
5% Sandstone, weathered, harfl
B Bottom at 24 feet
n Notes:
B 1) * denotes penetratjion]residitancd of |24-inch I.h. ampler.
= 2) Direct shear test [dath ( ) are |for {residuall s:reigth.
=

Plate 11~ Log of Test Boring:

B-9
— AB -

SOIL FOUNDATION SYSTEMS, INC.




File No. S522-634-2
July 20, 1993

EXPLORATORY BORING LOG LABORATORY TESTS i
g E: o e Direct o \
3 ":8_ EN o« |® | Shear o
2 Sl - 6 |E¥| Test | & -
. 30‘1")‘ Eg S o E v :
2 5 Descripti %Al € Sl w vl S|z
8| G scription e < . s|Z|=
> e | o|=E d o > v | 21 =
zZ1e|9EBE % |3 el »
n ”),. h =] o [ =3 : > E o -
u ~ | o|o®n & 5 a L2 “le]bs
B £ cl.2 v -~ c = ~ P =
E |8 |5|E 5 | & ~ [85]% |52 8
@ ol|lals s = 3 Sol- = S| o
Boring No, B-10 pate of Drilling: 7/21/92
] | AlTluvium, clayey Silt,
2_,’, dark to med. brown
r-’J 1
t}_/ 1]
1884 ML lpecoming stiff, moist
6114
147 (Qa)
B4
10|11
Td P
1 h Sandstone, sev. weathered,
12H2 sandy Clay, tan-brown
.
o (8s)
18] Note: thig holp was dtilled jusing
T} 7 moderately weathered a back.ho -mojunted Tig
] Bottom at 16 feet
H Boring No. B=11 Datle of Dirillling:| 7/p1/92
L} ] Alluvium, clayey Silt, medi
{1 1 brown, with angular rock
2H1 . ML
LT A fragments
mz' 4
4_,', (Qa)
6t [ }
clay.ey Sand, tan to rust-
3’“% brown, sl. damp
1004 :
T2 Graywacke Sandstone,
12 5_5_;1 severely weathered, tan to
g - . d
% olive brown, poorly sorte Noté: thid holle wgs dirilled|using
T (8s) a bjckhde-mduntied fig
14 Lo becoming hard, fractured
Bottom at 15 feet l
. , p
Plate 12 - Log of Test Borings: B-10 & B-1l SOI_L FOUNDATION SYSTEMS, IN 2

- A9 -

|

i
1



File No. S522-634-2

July 20, 1993

EXPLORATORY BORING LOG LABORATORY TESTS
< ’§: o o Direct o
=3 - . | @ | Shear &
- Y- . -
< E - 6 12« Test |8 -
H 53| 3 a« |EY )
s & ipth i8] £ 8. ol 2
g e Description b= 5 - “lelEIl=
E] ® — E % o = “ @1 =
z 1218 % {8 el o~
°2 vl e | 5 |25 <|3 =
o ~l alo® < <] 5 o = v o | v
21 £ 215 ] = set | }l=1x
ElB]EIE 5| % ~ 8813 %] 3|8
(g (=] m 5 ] = 5 53 = = Sla
Boring No. B-12 Date of Drilling: 7/17/92
”
[ Alluvium, clayey Silt, 1t.
2 1 Ly brown, with fine angular
L1 - |rock fragments, damp,
4 & firm (Qa)
. pp cobble at &' '
12-1 M Alluvium, sandy Clay, # 341 15.Q 111.4 0.7 10
6 - ted-brown, stiff (Qa)
e
S Graywackg Sandfto?e, sev,
K| [deathergds xellovish )
] Bottom at 10"
-
e~ \ -
1 Boring No. B-13 Date |of Drilling: #/21/92
4,’/ clayey Silt, med. brown,
41, damp, firm
2T
L1, ML Alluvium, sandy Clay,
sHA K rust~-brown, sl. moist,
7 stiff (Qa) .
6 ‘:1
- HS Sandstone, severely
ks - weathered, fine to med.
g grained, light brown
10 TE? (8s)
[
31
12 e
é; mod, weathered, tan-brown
- Bottom at 14'
¥ Note: this hole drilled uging backToe—mounteé rii

Plate 13 -~ Logs

of Test Borings:

- A10 -

B-12 & B-13

SOIL FOUNDATION SYSTEMS, INC.

T
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File No. §22-634-2
July 20, 1993
EXPLORATORY BORING LOG LABORATORY TESTS
g ‘g'.' o ® Dirsct o
=2 "’:g: & o |@ | shear o~
CE :':"; - 6 |5 Test 3 -
B > o X & . E @ bos
5 L =2 2 o 5 . ow -1 ®
8 S Description g9 € D le=xl < lalxElE
g 2 | Sl E & 3 > sl E
= .E SJlo® = 'g £ . o> | =
N a Q -] -] x ° =
> I 2 ¢« {5 - =
- Sl ejew N o =] (=} b g g
. c © ] bt - - —
£ E- 'g = H 'g > Sg =0 5_9_ sl 8
alolals P = s |Sals |15
Boring No. B-14 Date of Drilling: 7/30/92
ol b e 17:30, 7/30/92)
9 14 " 8ilty Clay, black
y sheared Serpentine, sev,
% weathered, blue-gray,
modst oor sample) '
16-1| “ % ® P 418 | 13.4] - 34 |12
61 /
i / (5p)
7 .
/4 _|Clay gouge zone
10 / sheared Serpentine, sl.
14-2 Z/ damp »427 ] 11.8
12_% (sp)
14 '}/ massive, blocky
16 _% Note: %% denotes penetratior] resiftance]of Stanllart
/ penentrometer dfivgn with a 70}pouhd hammér
/ dropping a distgncd of 3D inchks.
18 ] Note: this hole drilled with portlable dig
s Bottom at 19 feet
i Boring No. B=15 Date] of Drjillihg: §/24/92
o clayey Silt, dark brown to
2“,’/ black, dawmp, sl. organic
\ JV Serpentine, very severely
4"*/ to.severely weathered,
/ silty Clay, pale green-
6_ /// gray, with angular
”/ fragments (sp)
i A very hard at 7'
= Bottom at 8 feet
- Note: thig hole drilled with obrta‘fle rig

Plate 14 - Logs of Test Borings: B-14 & B-15
- All -

SOIL FOUNDATION SYSTEMS, INC.




File No. S$22-634-2
July 20, 1993

EXPLORATOQRY BORING LOG LABORATORY TESTS
c fé o le Direct o
22 :g S § | sheor | &
EE gl £ | o [&TpIe 4
. iy 28| S a JE® L]
@ o e s sal = S 0 PN P -
a o Description e s PO ool MRl BRI =
E | «|2 & o O > ;o E
2 [:3 O 3= a. - - " .
= o | 115 ® e oS el .
hat (72 » . e [ 5 g ) “; ot
2l sleig® 5| 3 o [g& | .22
Ele|s|E s 1§ » |5V ]e] 2]
a|olals | = c |Sal: | |3]x
Boring No. B-16 Date of Drilling: 7/30/92
}/l siley Clay, dark brown .
2—‘% v sl. Organic
= (W/L: 11:00; 7730/92)
4 _/
_% sheared Serpentine, very
/ severely weathered, silty
16~1| © Clay with serpentine i 10{ 28.6] 95.9 0.4{25
fragments, pale gceen-
5 gray
10 (sp)
16-212 Kk : ¢
/ 22 1 11.8]/107.3 0.5]|38 |
14 w%
16 “—% becoming hard
ull
16-3 g/ (Sample not recovered)*®* |18
7 _
Bottom at 20 feet
i Note: #*** depotes penetrgtidn resistincg off2-%|I.}. sampller
» driven with a 'Owg:und hammer| dropping a [dig tanke
2 of 30 inches.
=
i Note: This hole drilled ¢ith a portablejrig
.
-
1

' Plate 15 - Log of Test Boring: B-16

1N

SOIL FOUNDATION SYSTEMS, INC.
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File No. $22-634-2
July 20, 1993
EXPLORATORY BORING LOG LABORATORY TESTS
& v © Direct o
S Syl 8t . |5 | shear S
\‘-:-3"5’ 5% e : g"" Test | a2 - a
5 kG 2| I O NI
2 S Description el e I S Z1E1 8
5 ® | of{=E g (3] > 1 a]2]E O
= 21~ ‘g-ﬁ ) e = . o| | ]| ~
5 T @ s =%l *{= =1 3
@ -1 B 5 ] e o el B 4
B &= 4 ) £ b - = C " v e -
E|E|E|s RN RNANEHE
s({&1&|5 21 2] & |sall (@S] &
Boring No, B-17 Date of Drilling: 7/20/92
] Fill, silty Clay, dark
brown to green-black
A T (W/L: 16:00; 7/20/92)
1 Sergentine, very severely
17-1 sl weathered )
g v 83 111.6{126.1 x
12 / = (W/L:10:00; 77/20/92)
17-2 sheared Serpentine, mod,
weathered, blue-gray, #25111.81132.5 X
16 moist
17-3 ' 448 9.5[129.9 20| 4| %
20 (sp)
24
4 201
17-4 ) Ciay gouge zome 440 |11.4 {120.5
32 sheared Serpentine, sl,
i weathered, dark gray,
36 sl, damp
: (stiff silty Clay with A
17-9 f; serpentine fragments) 100r10:4 122.3
- Bottom at 42 feet
r B
i Note: * denotes penertatfion] resigtance |of Zs~idch [I.D} simpler
1 driven with a 140-ppund Bammoeq drdppidg a| diptatce
- of 30 inches.
,.-{
.{

Plate 16 - Log

B-17

of Test Boring: )
- Al3 -

SOIL FOUNDATION SYSTEMS, INC.
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File No. $22-634-2
July 20, 1993
EXPLORATORY BORING LOG LABORATORY TESTS
c }é o ® Direct °
Q - o
2o :§ LN o |8 | shear &
£ 85 o | § |l |2
. S g3l § i |E® ®
) =] . . - - o . P <& -
o & Description 2 £ S 9=t «le]l=|E
:Es ® g — & & o > @ @ E
“ | 24182 B |B3& il -
-3 ) © [ g = | e -
© |l oot 5 s a [y “lwole
@ = e |® k-] -~ c £ - =1
E | B 5|k ] 3 » |82 o % ol 8
o | o|lals » = & |5a|l: |~ |3]lg
Boring No. B-18 Date of Drilling: 7/17/92
1] clayey $ilt, dark gray,
2_‘,% soft to firm, damp
F’j‘ (Qc)
4 -] 1]
A1 Serpentine, severely
}8-1 . weathered, greenish %123 3,0]1127.9
6 / 1t. gray, sl. damp (s
/1 | hard at 7 p)
;_ Bottom at 7% feet
r—
- " 1 D ] i} . . 3
Boring No. F-1BA atelof Drilligeg: 1/13/92
1 clayey Silt, dark gray,
ZL’,/ soft to firm, damp
1A 14
l, //f
r«//J Serpentine, severely
6‘/ weathered, 1lt. olive grayj
_/ damp, (stiff silty Clay)
8“% (sp)
10 -/
=
12 '% moderately weathered,
sl. damp
11“ r-/ )
- * 38 2"
18-2|  §/)) 38/2:
. Bottom at 16 feet
s
i
Plate 17 - Logs of Test Borings: BI8 & B-18A SOIL FOUNDATION SYSTEMS, INC.
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File No.

July 20, 1993

§22-634-2

EXPLORATORY BORING LOG

LABORATORY TESTS

*

& 2.1 > o
=2 kgl & ‘0 Shear- [
84 5 M 2™ 0
= E ) N B - SLLLLEE L) G, |
w > =] 3 = - E® 2 |
; gw 4‘::‘3 2 a o . » ~| B !
o b Description 2 & - IC* ~“ el ==
E - o € [ % oy . o 15
E ® | o= a, - o @ | =
z o R - 'G b= el 7] - X
N o ® 5 e+-| % |8 = .
* - E-3 ' g 5 [a) i ol o
s [ £ 2|8 Tl % Sel="|-"13|%
E o Pl o - - P I 2 ol o
s|&|a|s s | 2| & |5a2|F5]s }
i H
Boring No. B-19 Date of Drilling: 7/17/92 g 2
gy clayey Silt, 1t. brown, iy
9 A damp, moderately stiff E
AL Serpentine, very severely '
s H 11 weathered, lt. gray-green,
A | with yellow-brown sandstorfe "
19-1 I,’. -inclusions (Sp) # 70/9 :
61 12,7] 115,01 5.0 @ 3 % [stxrhin
S'Si Graywacke Sandstone, 1t, ,
sl gray-brown, moderately to
) severely weathered
§:5
10 sig (ss)
AT s
SSS
12 LYY
-(..
TS
14 Hpt ,
» T poorly sorted, highly
19-2 102 indurated 1542"
| Bottom at 16 feet
] Note: * denotes penetration fesistance ¢f 2%—in¢h U.D.| sappley _
2 driven with a 140-poind himmer fripingla disthneb of |30" 4 *

Plate 18 - Log of Test Boring: B-19

- Al15 -

SOIL FOUNDATION SYSTEMS, mc.!l; I3

Direct : 1 ‘




File No. S22-634-2
July 20, 1993

——

- EXPLORATORY BORING LOG LABORATORY TESTS . _|
e fuj o & Direct o
-f_,-?% -1 B @ | Shear. &
-§§ .3‘:,; R g g"‘; Test |32 .
G = w3 = E v > g
s g(ﬁ . e “:3 ol = Q . @ Il 4 :
o =) Description y H . Cxlf w1l agl=] 8 b
z | 2|-|5s % 1%L il - i
3 : el e | § |25 ¢8|,
« - ;oW o =1 ] - o L~ ] 2
HEEE HEA RN NEE |
5 |E i ' =15 8 ;
S|8|&1(5 al 2] 5 |8a2|F 5= ;
Boring No. B-20 Date of Drilling: 7/17/92
114 clayey Silt & angular
4 M1 Sandstone cobbles & fragmefnts
avi K
g / Clay/Siltstone breccia,
Al very severely weathered, 1
8 A stiff silty Clay, med. 4 8.2}126.3 |
po-11 ;ﬁf gray, with olive brown 1%7f10.9|114.4[3.0le 4% sqraih ;
* / sandstone fragments to 2% ‘
[N 24 f
P02 6 o 4100#11.2{115.6 0 ;
16 5 Clay/Siltstone breccia, +11'0 122'7 ,0'2 lg;dij!‘:‘uined *}'
120l= moderately weathered, ,i : - b Samplp b
P03 - grayish purple, contains 4100 6.4]128,2 f
o olive brown sandstone :
24 fragments ]
. (Fm
| 28H4 " )
32 i Graywacke Sandstone, 1@
Ot moderately weathered, 3l
h 16 A olive brown, hard, massivd o
; e (8s) it
: 23 b
l L Bottom at 38 feet i .;5
i Notes: ‘;
1 )
3 " H 1) * denotes penetrafion resifstancg of] Z4~fncl I. D.|sampler iy
& = driven with a 140-pgound hammer|dropping a [digtanke of 30"}|. :
R 2) Direct shear test|datla in [ )} are] for|regidual ptrejgth,. :
_ i
Z, i iﬂ
s i
1
5%
» I8

SOIL FOUNDATION SYSTEMS, INC.

Plate _1?- Log of Test Borimg: B-20

L3 I




File No.

July 20, 1993

$22-634-2

EXPLORATORY BORING LOG LABORATORY TESTS
c 5 o | Direct
2» Fgl i Shear ® @
oo e u— n o, ; u
ga & - Sl Test | &R A 2 e
35 2| ¢ |es i85
5 g(ﬂ ro) w o 5 . ” - g B [}
a -5 Description S - lelEl Sl 2| D
Els|z0e S GBI 5 s
z 12178 = s |8l el 2]l 213
“a ; © o & P B =l ol 4
2| rlojen 5 5 o |2 olw] v |0
Q = @ o A= - - . - . n
Elelzls sl 8| 2 |EE|o|e| 22| B8
g =) tg 5 0 = S SU) = = Jla (™ o
Boring No. B-21 Date of Drilling: 7/17/92
- ; clayey Silt, dk, brown, 2
21-A Jit! e oty by TNy | [7:0 ] 205.0 0.5/25l42 12 x |
By Clay/siltstone breccia, .
21-1 AR v. sev, weathered, with 331 14.04117,5 é‘g 12
gllls sandstone inclusions 0. )
1-2 - sheared Siltstone breccia; .
21~ i';: blue-gray, mottled with 56| 14.1{119,114.0|@ 43 stjraip
12455 purplé Clay, sl. damp
sheared Siltstone & A5
21-3 1 - Claystone breccia, 78 8.7/127.2
] grayish purple, with
2 angular sandstone
SEh fragments
241 (Fm)
a
L Y
s, 8.0(128.9{10.0 @ 3% 4dtraf
L1y » . . - o 1§
i Graywacke Sandstone, mod, 1
21-4 » e ger‘ed, v. hard i 75/10:“
I Bottom at 36'
: Note: Data underlined arg fdr recpmpactpd slepl bE .
-
]
r_

" Plate 20 - Log of Test Boring: B-21

A1

SOIL FOUNDATION SYSTEMS, INC.




File No. 522-634-2
. July 20, 1993
EXPLORATORY BORING LOG ILABORATORY TESTS
- R ) G T
. - b » Direct o
2w EEE ES @ | shear. o I
' o2 wd ey I o o

. EE Sl - ¢ |g*| Test (& -1 8
5 8a §§ s O -0t I N - g
a S Description o [ N Rt I O =0 I
E el o E Q (&) - . [} _§
=] o O] [«N _— ] '

] 2| 2|3|38 S A ] B

N o = x Q - -

" > ¥ hd @ £% o - oo
& - o] 1= 5 ) = = h-} £y n
2l=)z2|3 : 3 HINREHE
el 5% 5|8 | p |25 |e|2]|3E

. ] @ | o|al|5 a | = & |Saj= [« |S3la| &

' Boring No. B-22 Date of Drilling: 7/16/92

s Colluvium, clayey Silt,
-1 4
. L gray~brown (Qc) )|
22-1 ZM> *16849"
Claystone breccia, 9.0l 107.7
.‘ 8LV grayish red-purple, with 8.11129.0
L - 4 orange-~brown sandstone * .
Y 222 12 inclusions 89| 8.6}132.718.0l@ 2% stradn
LY .
|22-3]  §% %161 /49"

: L e (Fm) 13.2|125.5 2918 | x

20H4=

. A

; 24H—
<

! 28 LS Graywacke Sandstone,

moderately weathered,

; fractured

‘ . 32Ms .

‘ 16 Yf (8s) 8.9} -

i X X n

! 22-4 Tf .} very hard 50/3

7 '~ Bottom at 38 feet

I I

124

¥ Plate 21 - Log of Test Boring: B-22 } SOIL FOUNDATION SYSTEMS, INC-

PR
ot

- 1R -




File No.
July 20, 1993

522-634-2

EXPLORATORY BORING LOG

LABORATORY TESTS

¥

- E o ® Diract
g k-1 “w | Shear. &
oo 8 Y w
28 &l - ;B Test | R -
= B Swl S o a e
T > 3 = . =g =
. v 0 >0 @ & E =
@ =} L w8l T 3 < w| <o|E
A 5 Dascripiion @ g - e =] || E]|E
E - [ I3 D I3 Sy 3 @ £
= o 0 |- n - o @ - 3
zl2(-lgse T (8=l | E >
° 1 § lewl < 1{° =
» sl wlon ¥ <] 5 a e wmle
o | Ejlejn o - c & - 1 =1£
w|olalS ol = & |Sal- |2 |d3|a
‘ Boring No. B-=23 Date of Drilling: 7/16/92
11, Colluvium, clayey Silt,
5 41, 1t. brown/grayish, with
’ angular sandstone and
45 siltstone fragments
AHw ] (Qe)
23-1 2. Siltstone breecia, very
. = E ) *
6" sev, weathered, gray- 70| 8.71135.5
- il green, with stiff brown
gll=" clayey Silt I
A S
1y Sandstone/Siltstone
1om4 % breccia, severely to , i
23-3 I“«A moderately weathered, *|[86/10" ‘
1zHA v lt. yellow-brown to 7.61125.7
bqg‘ orange-brown
i
A
1aH (Fm)
y3d Yr 29 |8
“q16 e Graywacke Sandstome, % [50/3"
S severely weathered, olive 6.2
18 ;Sé brown, hard, fractured
' T3 ()

Bottom at 20 feet

Plate 22 ~ Log of Test Borinmg: B-23

- Al9 -

ci

SOIL FOUNDATION SYSTEMS, INC. R
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File No. $22-634-2
July 20, 1993

R R
i

EXPLORATORY BORING LOG LABORATORY TESTS
= E: o ° Dirsct o
'.g.g =1 I « @ | shear o
22 5‘3 - § el Test |32 -
s =3 E [ = N »
~ gt?) 2o Q a E ¥ @
© ] - <&l = S . lalsl®
a o Description @ g . leF Y el =T E
E Ll o= E 3 (%) . « ) E
2] 513]5e & = lo o "Il
- a -;; b+ (5] g g f aé hrd 3:
® D I Y v g 5 s |ge@ ®lals
- = c|® o - e c - o} o= | =
2 a1cls S % - i iy g‘ 4
S18]|al5 | 2| 6 |5al2|F|5]e
Boring No. B-24 Date of Drilling: 7/16/92
U’ clayey Silt with Talus
8 Fill, drain rock,
z'gé subrounded gravel from
154 2" to 3", metamorphic
4 0 clasts, little or no
*ag matrix
i Ll
24-1 g;?i
ol lo
"ﬂ/ Claystone/Siltstone
104 breccia, very severely
st weathered, clayey Silt,
12H olive brown .
M"\‘ (Fm)
L
lﬁ-z y
18-’:’)} Claystone & Siltstone
A brececia, severely
“;53‘ weathered, clayey Silt,
2014"| - | med. brown, sl. damp )
2244 £ (Fm)
AL
24-2 4N T moderately weathered,
1t, olive gray
ir= sl. weathered, med, gray,
2 [ with highly indurated
24-3  ®T meta graywacke clasts
-
Bottom at 28'
L
Plate 23 - Log of Test Boring: B-24 SOIL FOUNDATION SYSTEMS, INC.

- A20 -
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File No. §22-634-2
July 20, 1993

EXPLORATORY BORING LOG LABORATORY TESTS
g f-‘;; o e Direct o
2:—;% ‘-.:?_' &~ o @ _ Shear . S
£ Fo o | o [EUpTest IR
5 'ﬁu? P4 ‘ ‘?’.'g \ E & ‘E’ ‘" . [ - :
2 O Description 2 S L le=] « ]l al=EtlE
g e | oflxE & Q Fa a | ¥ E
z Sla|ce = el ]l ol -]
U)u;\ B © e g=| = < x
2| slolg? ) s | 5 s |2 =8
Ela]|E|E 3 I I - I EAl IR
D=y o H - v -—
al8|al5 o = 5 |Sa|2|{#F|s)=
Boring No, B-25 Date of Drilling: 7/21/92
1.1 clayey 5ilt, med. brown
i Sandstone, severely
2 %S weathered, silty Sand,
g tan to orange-brown
Enw
3.3 (Ss)
b ) LR
5
8 moderately weathered
-3
Y.
'5¢
1 Bottom at 10"
i Note: Boring Nos. 25 & 26 |werk drilled uging
] a backhoe-mounted rig
o
Boring No, B=26 Date|of Drillidg: 3/21/92
1505 clayey Silt, med. brown
2rt 1|4
0
4 Sgi Sandstone, severely
o weathered, tan brown,-
6 S‘( silty Sand
I
7
8] (Ss)
5%
10HS moderately weathered,
> oxide stained fractures
120
{4
Lty
Y
T3
.sq
i Bottom at 16" il

SOIL FOUNDATION SYSTEMS, INC. ﬂ

Plate 24 - Logs of Test Borings: B-25 & B-26 !
. |

- A2 -
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l File No. £22-634-2
~ July 20, 1993

! EXPLORATORY BORING LOG . LABORATORY TESTS™
‘ & B © Oirect . ;
‘ %-‘g '2:?; & - é Shear S ,«
h% 'E _g‘;} - g 2 w Test Be - :j
N e I s |E“ v |
@ o . . -2 - o w - o b
2 ] Description 2 3 Lje=I<lai=l= 4
E - o o . @ E "
3 w | ol E o Q Fay | vl = i
= 4 a8 ® = o .:‘ , b .} - j
bl 773 e vl o= [ - A
o E 2 D .E o o 14
L - oo D = a - O | R
a £ = @ » b~} ~— e e - -~ - =
E | EiE(E sl 2 > {885, |%] 2] 8
A oflw|S5 ® = & .'_‘=) W = = O a :
Hole P-1 Date of Drilling: 4/3/90 f
FILL: Mixture of silty (
2 CL to sandy Clay and rock
- fragments, failry stiff
1-11 4 ML 24% 39.8] 73.8
. {moist and soft at base)
1
12| Ry 40H)/ 5t
L® l/ Colluvium - mixture of , 0.3115
- 1 11.4 1 103.8 .
. gH clayey sand and rock ]
i _.{' fragments and boulders, 4
’ 10 r}r fairly dense (qc)
t 12 11k (sandstone/serpentine) 9.9 .
; 1-3 r Medium to, dark gray rock |30%[/4" 121.9 7.2le 6§22 lstchin
3 :
e ] Bottom at 13 feet ' :
i
B fis
I i
i
- Hole "P-2 Datle of Drillling: 4IL3/9( i
: : i
“;j/‘- CL | Sandy Clay w/Rock igi'
Rdb fragments i
2 _ﬁz‘:& i
Mo Sandstone, very hard {
GH—3 refusal to drillin .
3_—,3 B (5s) , 1
5 Bottom at 5 feet , ‘
_ ;
5 B
H [
I
‘ 8
Plate 25 - Logs of Test Borings: P-1 & P-2 SOIL FOUNDATION SYSTEMS, INC. s

— A22 - g%’




File No. §22-634-2
July 20, 1993

EXPLORATORY BORING LOG LABORATORY TESTS=
- fé' . e | Dirsct '
2w Fgl & . | % | shear 3
32 5 o] Test | o
cE 2% o SR - LA [ B IR
™ 4] (3 . E® ® [)]
5 L L2 £ a 16 . wl-l=| F
2 o Descripfion ] 5 - 9= * | e ‘é E o
E s = E ] ° | 2 AR B A
=z A B 09)2 K] Q= e b I
4 T @ $ =gt~ 1= =1 ¢
@ - * . 5 5 a |ev njo|l o
2 | 2179 - - e e - N e
E|alt|s Sl 2| » |88% (%1588 5
a1&|als n | = & [Sal-" [Z|ala| ©
Hole ~p=-3 Date of Drilling: 4/3/90
H: ‘| ML | Dark brown clayey Silt,
3-A| 9 Nk fairly sriff 2.0 8320 x
e “
3-1 AH// Light gray Shale, highly [5#%{14.0 | 113.1 0.8114
(L gheared, silty, interbeddgd
AR w/sandstone
6 _g (Fm) 1 ‘
8 [/‘
3 10 2" Medium brown Sandsonte,
-2 aTs highly fractures, hard
ARE)
T (8s)
3-8 {12 r}'
{ X
14 Utk
3-3 1}..
2 Bottom at 15 feet
i Notes: .* penetration redisthnce for 2%4+I.D} split+ tub#e samplerr.
I « Numbers in ( ) qre ffor racoinpa hted |sampled.
‘plate 26 - Log of Test Boring: P-3 SOIL FOUNDATION SYSTEMS, INC. i§

- A23 -
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File No. 8§22-634-2
July 20, 1992

EXPLORATORY BORING LOG LABORATORY TESTS
& }5 o ° Direct o
t3 " T | . |E St | |
£ € 5 - s | B« Test |R®| -
S > 2 ¢ . |gw ®
- 0w = O o o
3 5 Descripti e Sl o] 2
o escription c a - b e ==
Sl s | %=k ' || =z ale|E
z | a)lEe - b o] -

- Y . " g |28l <] ey
2| 2|2|3® ¢ 05| 8 |59 -|%] 2|8
(3 §_ ol - 5 =~ |82 = |z | 8
a|8|5]|5 5l 2| & |Sal2|F|5]a

Hole P-4 Date of Drilling: 4/6/90°
FILL: Mixture of sandy
Clay and rock fragments
(serpentine); stiff
4‘1 " (Qaf)
- 29%| 13.5] 117.3)2.4 [@ 342% ptrpin
42 84% 9.81126.7
18.3}112.0
- %
4-3 Black to dark brown 21% 14,5|114.3 0.5}20
silty Clay with fine rock
frgments, scattered tree
roots
22.941103.6
4-h becoming sandy and rocky 44%19.91109.9 0.5(14
(Qc)
Dark gray Serpentine,
hard
(sp)
~ Bottom at 30 feet
1 Note: * penetration residtnake of|2%-ingh 1|D. gplit—thibe|samgler

Plate 27 — Log of Test Boring: P-4

- A24 -

. SOIL FOUNDATION SYSTEMS, INC.




File No. §22-634-2

July 20, 1993

EXPLORATORY BORING LOG

LABORATORY TESTS

- B ® Direct
= «] 0 = o
Ep- a3 .| Shear S
[Tt L . .
La S . : 2« Test || -
.tE =9 -— o [ N o »
n = o2 [ . E Y ©
e 2] w O L a
- 0 P - - o . . » <l ™
a 5 Description ] = . 9=l v leo Xl E
E - |53 Q - . a E
5 ©c | o= E a Ea v | w | =
z | o |J|ce I - o | -
Pl - w o = 2 )
“e -] [ 1 e - 3 s -
o e [ ¥ = o e
» Sle gtn . 3 3 =] = bl -
e8|l E | @ gel="1="121%
o o |o g B o oy e+~ O[O~ 2 .
N a] p ] 12} = (=] DW) = = .| o
Hole P-5 Date of Drilling : 4/6/90

CL

FILL: Mixture of light to
dark brown silty clay,
sandy Clay and Serpentin
rock fragments, stiff

¥ ¥
ot ] —
oo o o~ )
T
3 ‘ / B
= 1

Massive Sandstone, very
hard (ss)

" (refusal to drilling)

416. .
(Qaf) 20416.5] 102.5
10
51#116.6 | 115.0 L.410
12
4 Black to dark brown silty
14 -4/ CL Clay with rock fragments,
«ij; stiff, moist
1677 P4 (Qe)
18 _[/ Medium to dark gray
1 Serpentine rock, hard 11,2 ] 120.2
53| 20W7) (highly expansive)- Sp  lisul10.1|131.84 |o.5]14
5 Bottom at 21 feet
q Hole P-6 ‘Datd of Dxjilling :| 4/H/9¢
17/]CL | Brown sandy Clay
2 4

Bottom at 5 feet

Plate 28 — Log of Test Borings: P-5 & P-7

- A25

SOIL FOUNDATION SYSTEMS, INC.
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File No. §24-634-28
November 7, 1994

EXPLORATORY BORING LOG
. - Location: Site {1
“‘.
-.gg 3| Boring No. BS-1
=‘.—
SE 23| Date Drilled: 12/3/93
[ n - O
H g Description gﬂ Equipment: Minuteman; 3" diameter
E E =€ & continuour f£light augerkp
= hed -4 uc; E -
2l c|elz® E
gl 3lElS & Drilling Time per 12" Advance
o o =3 -~
w | a|al|S i (in minutes)
7 10 20 30 40 50
O
% Colluvium: clayey Silt \
2 -/ with sandstone fragments) 2!
H 1; light brown \
LT |2 c 4!
4 ‘| (Qc) : \_\
6 _I‘h‘r Siltstone breccia, gray- | g+ \
<4 green, firm, dry (Fm) \
'* -
84! Siltstone/sandstone gt
ﬂi : breccia, tan to medium o~
10 ")F: brown, very firm, dryi 10" \
i i 1 *
- AR uniform resistance to i
.3 - .
12 ir‘i) drilling 12! g —
R —_—— ‘
14 zi,E.. very easy drilling from |,,+ ¢
B3+ 13’ to 15'; rock fragments. -~
“f‘ \'—-h..__.
16 "”*a‘-; Sandstone/siltstone; ig!
- v gray-brown, very hard, \
18 H+%. - fine grained, dry 18"
| \
20 *I_Ls‘ 20"
rki
8 | Bottom at 21 feet 22¢
E Notes: Small amount of water was
periocdically poured into
a the hole to facilitate
] removal of cuttings.
Plate A - Log of Test Boring, BS-1 SOIL FOUNDATION SYSTEMS, INC.

—Al—
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File No. $24-634-28

November 7, 1994

EXPLORATORY BORING LOG

Locatiom: Site #3

L

Number

Sampte

feet

Depth,

Log

Boring

Symbols

Unified Soil Classification
System

Description

blows/foct

‘Standard Penetration Test

Boring No. BS-2 A
Date of Drilling: 12/3/93

Equipment: Minuteman; 3" diameter
continuous flight augers

Drilling Time
12=inch Advance — minutes

10 20 30 40

N

i
&

Colluvium: dark brown
clayey S§ilt, sandy (Qc)

2
Eaily Siltstone; light brown,
W H _' dry, firm (Fm)
1
6 HIIT
8k _?f Sandstone; fine grained,
HEey dry, fairly hard (gs)
T
10 -_"‘5 Bt'acoming very hard at
D N
| Bottom at 11 feet
u

2'

4'

67

8'

10'

12°

\

\

Plate B - Log of Test Boring, BS-2 .

—A2—

SOIL FOUNDATION SYSTEMS, INC.



File No. §24-634-2S
November 7, 1994

TP-5 Lithelogical Units

1 Fill. Clayey sand with angular clasts of
graywacke; dark yellowish brown (10YR4/2)

5 ~—— S30%
| : : . damp, many roots; minor disseminated
Joints: N6OW, 50-605W caliche, chunks of glass, loose to firm.
Joints: N25E, 50NW 2 Colluvium. Clayey, sandy silt  with
graywacke inclusions up to 18" in maximuﬁm
dimension. Unconsolidated and unsoried;

moderate yellowish brown, damp; many
roots; caliche staining at basal contact; firm,

Depth {feet)

3a Sheared Siltstone/Shale. With graywacke

inclusions;  severely  weathered; dark
yellowish brown (10YR4/2), many roots,
\_—”R minor caliche, moist to slightly moist, stiff 1o

very stiff. Small partings dip in direction of

Transition Zone: Caliche slope at 257 £5°,

Many Roots, Clay, ron Staining
b Sheared Siltstone/Shale. With graywacke
TP-6 inclusions, moderately weathered, prayish

-a—— S55°F red purple (5RP4/2), many roots, minor
caliche; slightly moist, stiff to very stiff,

101
. {Graywacke
{ Sandstone

4b Sandstone. Clayey, moderately 1o severely
weathered; light yellowish brown (6/4)
arkostic (dull feldspars weathering to clay;
mica flakes?) slightly moist, fiiable, medium
‘compact to.compact

5b Graywacke  Sandstone. ;\Moderalely

weathered; dark yellowish  brown
(10YRA4/2), damp, roots, iron staining and
minor caliche, fine- to medium-grained,
compact (hard to rip).

- Depth (feet}

10

Horizon

5S¢ Graywacke Sandstone. Slightly weathered,
light olive gray (3Y 5/2), with dark yellowish
*. Qrientation of brown (10YR4/Z) staining on joint planes;

Clasts of ~ Contact: N85E, 455 joints typically spaced at 6" to 12 damp,

Craywacke N ) ’ .
Sandstone ) magsive, very compast, (very hard to rip).

15—

TP-7

Existing Graded Pad Symbols
—L % - >  Geologic Contact (dashed where

€ = ppproximate)

e

it sy,  CGravel Horizon

A Joint Set

Depth {feer)

Test pits loggl-xl by Darwin Myers, CEG 946,
on 3 December 1993

joint: S45E, 45NE

Plate C - Log of Test Pits TP-5 Through TP-7 SOIL FOUNDATION SYSTEMS, INC.




File No. 7-1967-S1

1
POLHEMUS ROAD
—
e
o
<
e
=
m
—n 3
/ o
. — =
//
o
s =
e -
/ rn
// ~
rl
St T
>/
/ / $—B~8
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Loaged By: N Hole Na.
EXPLORATORY BORIHNG LOG B-1

Date Drilled: 10-18-77

Direct - Job No. _ 7-1967-51

Shear
Test

4
Resist.
Blows/Ft.
Unconf. Comp.

Strength,k.s.f
Sample Number

Depth in Feet

3@%&- Boring Log

Dry Density
p.c.f.
Moisture
Content
Penet.

DESCRIPTION

MCII
k.s.f.
Ilgli
- { Degree

'H Medium brown sandy clayey SILT
14 with scattered gravel; residual
soil, dry; SM
stiff from 4'

Yellowish-brown, very stiff,
slightly damp, sandy gravelly
CLAY; - cL

1
i
4
i
2

28

Gray-green to dark gray highly
sheared shale with rounded shear
pebbles (1/4 to 1" in diameter)
and very dense fragments of sand-
stone (gray, calcite - veined)
below 14'

o

49 Light gray-brown, slightly damp,

highly weathered & sheared *

! U Boring terminated @ 21%'

Remarks : * = sandstone - some shear pebbles @ %' maximum

UNITED SOIL ENGINEERING, INC.
Figure 3 ~ Log of Test Boring
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Loanged By: ™

Date Drilled: Q-~18-77

EXPLORATORY BORIHG LOG

Hole ﬂglz

Direct -
Shear
Test

2
Resist.
Blows/frt.
Unconf. Comp.

-
¥)
-

Dry Density
Moisture
Content

Penet.
Strength,k.s.F
HCH
k.s5.f

Ilgll
Degree

Sample Number

Depth in Feet
Boring Laog

Job No. 7-1967-51

DESCRIPTION

£

70+

21

XATPIEREER ]
v

i1

i

-

P

Light to medium brown gravelly
silty SAND; changing color to
gray-brown; SM

Highly sheared fragments of sand-
stone & dark gray, yellow-green

sheared shale; hard rock fragment
@6 to 7%’

Fairly smooth drilling form 7%'
to 10%'. rocky from 10%' to 15':
Dark gray to medium brown &
yellow-orange fragments of sand-
stone & chert in matrix of clayey
sand; .

Boring terminated @ 16%"'

Remarks:

Figure 4/~ ng of Test Boring

—B3—

UNITED SOIL ENGINEERING, INC.



Hale No.

Logged By:
299 Y L EXPLORATORY BORIMG LOG B-3
10-18-77
Date Drilled: =
g [ o5 orrece | o] 5 Job No. 7-1967-51
by o | 2| B Shear g & o
ele | &GS S| Test 2|l ] 3
éé :?:‘é ’E ‘l:‘;l » 1] ] - =]
alve | e=| §5[: %9 5215 &
L |e8 |5 |25 Bl 2] 5
a |fo |a |Swul" 2~ 8. 31 8] & DESCRIPTION
-ﬂF._ Light yellow, 1ight orange, and
_lj,u light tan (dry) colluvium;
M ;
20+ 5 sI'H composed of angular sandstone
11 block in sandy SILT to silty
1Y sand matrix; dry through out;
 |1-' ]| grades to in-place, tapn-weathered
a+ |l (graywacke): sandstone.
- "‘n-
10 "l."L"
| || Boring terminated @ 10°
,Rem;rks:

Figure 5 - Log of Test Boring

—B4—

UNITED SOIL ENGINEERING, INC.
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5. S

Loaged By: TN Hole No.
EXPLORATORY BORING LOG B-4
Date Drilled: 10-18-77
. L T,
o | gl virece-| o | o Job No. 7-1967-51
x> o | 2& E | Shear .g ]
O u. o
g I 25 © e Test o
SolS5e| . &l Y
M o
Calbd | oa| ES|=%|-8 5| 51| &
r e85 |5 |g5|BqRE B g s
a XY | a Sw|” x|" al w»n a o DESCRIPTION
s .
~.-lt- Light tan and yellow (dry)
et colluvium (rock fragments to 1'
Yol in silty sandy matrix) rock
1 [|Boring terminated @ 4°
- -
- =
L '
- =
- ’Il’
- =
] L
L
Remarks:
* refusal in rock

Figure 6 - Log of Test Boring UNITED SOJL ENGINEERING, INC.
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Loaged By: TN

Date Drilled: 10-18-77

EXPLORATORY BORING LOG 'B-4a

Hole No.

o Y pirect:] w | w Jab No. 7-1967-51
> 24 g'"f Shear a v
- Fr wi-| 6§ g (e o™
e 5|0 L| Test | 2 9
n s} e e g a B .,E -~
SUl38 |2 8 2] ] 2
[~ BT W dm| O O] = w *d —
Eolas & 252 RE B8]
=) - 1 a Swl” x|” 2] w» a 1 DESCRIPTION
—
’ Hi:l:H Light tan and yellow (dry)
el rocky colluvium (rock fragments
11571 to 1' in silty sand matrix)
5 s
-] 1
P (smoother) occasional rock: frag-
Fl ] ments, weathered, dry sandstone
l..‘ iy
10 Lpss
ot 2
| 1
H H
Remarks:

Figure 7 - Log of Test Boring

—B6—

UNITED SOIL ENGINEERING, INC.

v




Longed By: ™ Hole No.

EXPLORATORY BORING LOG " B-5
Date Drilled: 10-18-77
4 | gl oirece-| | Job Mo. _ 7-1967-S1
p| ol gE B e | £ 2],
I N e HEE
) “C . N h - @ ) ™ -
Calns [z §5[-<l=98 =| 5| = l
C |e§|§ |25 k|l gl 5
1= £O | a S w» 27 al w»n =4 @ DESCRIPTION
" dIEF_ Medium brown colluvium (angular
'3 sandstone blocks to 8" in sandy
“1silt to silty sand matrix)»-
]Il very dense @ 2 °
| || Boring terminated @ 4'
- »
4 H
o -
Remarks:
Figure 8a - Log of Test Boring UNITED SOIL ENGINEERING, INC.

—B.7—




L d By: Hole No
oamee Y ™ EXPLORATORY BOGRING LOG B-5a
Date Drilled: 10-18-77
ﬁ‘ d: Direct - 5| o Job No. 7-1967-51
o ~ wul E «| Shear .g @
Lo &5 ikl O X [T o
- U~} 0 > Test 0
c 0L | =% .5 =l e -
9 o ac * g U . Q » o
8 il b diendd g c bl O — ¥ [
Al n e Umj O W= H o e -0 b [
ro|a8 |5 S5 RE B 55
(=) 22U | a Swnl|l” 2" a] w a o DESCRIPTION
1% 1 Medium brown colluvium (angular
_1;r_ sandstone blocks to 8 " in *
'fi';sandstnne block .
§ | [gz5l |Light blue-gray fractured sand-
=={|stone; fresh to slightly
= |weathered; gradational to
_E.-
3 3 Sated
| ==|{Fresh graywacke sandstone (very
10 | 5=l sTow, steady, rough drilling)
T
1 [|Boring terminated & 11'
bt 4
i
Remarks : * = sandy silt to silty sand matrix (very dense @ 2*')

R

Figure 8b - Log of Test Boring

—B8—

UNITED SOIL ENGINEERING, INC.




Looged By: ™

Hole No.

EXPLORATORY BORING LOG ' B-6
Date Drilled:10-18-77
™ e Direct “ o Job No. 7-1967-51
- -2 l-'l % U: Shcar v b
& &P nu.] & x ﬂ &
ml e 51 0 2| Test 5
© . [ Sy § ) LI & = -E
|25 |o8lwa T gl o
alwe | om| §§= =2 2| S
C a5 |5 |E5FPRS § 8
= U o SwulT 2T al »n P4 DESCRIPTION
Medium brown, dry, blocky sand-
stone fragments to 1'6" in sandy
clayey silt matrix (colluvium)
grades to
5 Light yellow brown weathered
sandstone, some chert & shale,
gritstone; )
Gray fresh sandstone;
¥ Boring terminated @ 8'
-
. -
foed
-
Remarks:

Figure 9 - Log of Test Boring

—B9—

UNITED SOIL ENGINEERING, INC.




Longed By:

TN

Date Drilled;

10-18-77

EXPLORATORY BORING LOG

Hole No.
B-

L4

DPry Density
p.c.F

Moisture
Content

Resist,

Penet.

Blows/ft.
Unconf. Comp.

Ilcll
k.s.F.

Strength,k.s.f.
HBN

Sample Number

Depth in Feet

Job No.  7.1967-S1

Boring Log

DESCRIPTION

28

26

70+

.| Degree

10

15

20

TaiNE j
0%

.4
A

.::;
¥

i)

m
B

Medium brown to light orange to
1ight gray-green, highly weatheref
sandstone (dry, slightly gravei?y
& c]ayey silty SAND;

.‘::..
s

| IO T

1

Black, gray, dark moroon & gray-
green highly sheared shale with
greenstone (?) sheared lenticular
bodies, some sheared pébbles to
3" maximum.

(metabasalt (?) in tip )

[

A

Hightly sheared dark gray to
orange, slightly damp claystone,
shale and chert.

possible old slide plane (clayey
sand in sampler)

Boring terminated @ 21%'

Remarks:

Figure 10 - Log of Test Boring

—B.10—

UNITED SOIL ENGINEERING, INC.
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’ ' Longed By: ™ ' Hole HBLB 3

' EXPLORATORY BORING LOG
i Date Drilled: 10-18-77
! ' -
_ o e Direct-| y | Job No. 7-1967-51
- o . E“' %i Shear g K. o
cele, | €378 Tt 2|l c| 3
ol | o3|ue 8| o 2
ofan [ em §6{: =28 3| & £
C |88 |& | 25[p e E’q E1 815
o Zw {a 5w 217 al o =2 DESCRIPTION
o 1| Medium brown, dry to slightly
0t damp gravelly clayey SILT;
16 . 5 L Dark gray to blue®gray and
| yellow-brown, damp to moist CLAY
{ (highly sheared shale?)
-] probable slide material; cL
- 14 10 @2l Light orange to brown clayey

%%s[] gravelly SAND & sandy gravelly
£ CLAY (old slide material?) CL

sy
o

=—=1] Gray-green and orange, highly
==|| sheared shale with some rock
15 fragments, some chert-

NN

| {|Boring terminated @ 20'

1
-

e

i1
| E— L

J Remarks:
i
! Figure 11 - Log of Test Boring UNITED SOIL ENGINEERING, INC.

cone
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i

oMY,

“l
' Logged By: ) Hole No.
i oggec ¥ L EXPLORATORY BORING LOG | B-9
i Date Drilled: 10-18-77 ‘
i o 5;: Direct o Job No. 7-1967-51
5‘ o -gg E 2 Shear g K o
gule, | <3| 0s) =t | 2 2| 3
Bol3g (o8l T o 2|5 g
ooz e BElnulas BIE| S
s |28 |a |SaP 2“8 A& &8 DESCRIPTION
-l Medium browm, dry gravelly clay-
" ay SILT;
I1 changing color to yellow-brown
48

Medium to dark gray & gray-green
slightly damp, highly sheared
shale with red-brown streaks;
ocassional layers or zones of
Tight sandy CLAY and clayey sand
with rock fragments; sheared dark
gray shale;

dry to slightly damp through out.

i

20 (|7

i

Boring terminated @ 21°'

£
a1 1.

1 G A
1

y -

i Remarks:

i i

Figure 12 - Log of Test Boring UNITED SOIL EMGINEERING, INC.
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Test Pit
TP-1

TP~2

[TP-3

Number

Bepth

{£t.)
0-6

6-7%

T%-11

-1k

1-3

-1y

14-6%

Job No. B0S-10

TEST PIT LOGS

Description
Fill: heterogeneous mixture of sandy
ciay and gravelly clay, brown and light
brown, damp, medium stiff, (W<PL), some
gravels to 6" scross; a 5/8" diameter
cable at 4°'; base marked by 2* to 3™
brown organic materizl.

Soil: sandy clay, brown, damp (W<PL),
medium to low plasticity, soft T
few inchas, then madium stiff, minor
sngular fragments of sandstone.

Subscil: gravelly clay, brown, damp
(# <PL}, medium to low plasticity,
gravels > 4" across comprise lp];roxi-
mately 50 percent of this material,
snd percentage increasing with depth
to possible bedrock st the bottom of
the test pit.

Totzl depth 11 feet; ‘no free groundwnter.

Soil: sandy clay, brown, demp (W <PL),
medium to low plasticity, .soft in upper
few inches, thei medium stiff, minor
angular fragments of sandstone.

Subsoil: sandy clay with gravel,

1ight brown, damp (W <FL), medium plas-
ticity; increasing gravels with depth,
fragments of sandstone commonly 1' to

J3*' across,

Total depth 3 feet; no free groundwater.

Soil: sandy clay, brown, damp (¥ <PL),
medium to low plastieity, soft in upper
few inches, then medium stiff, miner
angulsr fragments of sandstone.

Subsoil: sandy clay with gravel, grading
to gravelly clay or bedrock at depth, ° .
1ight brown, damp (W <PL), fragments of
sandstone generally « 3" across.

Total depth 6%'; mo free groundwater.

e

Test Pit
P-4

TP-5

TP-6

Humber

Depth
! ft - I

0-3%

346

0-2

2-41

434-5

0-4y

Job No. 805-10

TEST PIT LOGS
. Description |
Scil: ssndy clay, brown, slightly

damp (W< PL), medium to Jow plasticit
soft, with gravelly clay 3* 1*;hick at 7
tha base; contact with underlying
subspil spproximetely 25* downhill,

no shearing observed.

Subsoil: sandy clay with gravel,
grading to gravelly clay or bedrock at
depth, light.brown, damp (¥ <PL), .
fragments of sandstone generally <3™
scross.

Total depth & feet; no free groundwater.

Soil: - sandy clay, brown, damp (W ¢PL),
medlun to low plasticity, soft in upper
few inches, then medium stiff, minor
sngular fragments of sandstone.

Subsoil: sandy clay to gravelly cla
light brown, siightly dagz [7'<;L). T
gravels gonerally «<3* across.

Bedrock: sandstone, fine- to medium-
grained, 1light gray to light brown,
micacecus, massive, very well indurated;
generally brexks into pieces & to 3'.

Total depth 5 fret; no free grounduster.
Soil?: silty gravel, dark brown, maist
(W2 PL), fragments of sandstone generally
6" acress; very hard digging.

Total depth 44 feet; no free groundwster.
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Test Pit
Number
TP~7

TP-8

TP-9

§14-10%

10K-12

2«5

5-74

74-10%

0-2

- Celluvium?:

Job No. BO5-10

IEST PIT LOGS

Description
Soil: sandy clay, brown, damp (W<PL),
medium to low plasticity, seft in upper
few inches, then medium stiff, miner
angulsar fragments of sandstone,

Talus: sandy gravel with'minor clay,
1ight brown, fragments of sandstone
6" to 1' scross in sandy matrix,
generally loose.

Bedrock: Franciscan sheared rock,

dark gray, dominnntlg slickensided

and sheared clay with subrounded inclu-
sions up to 1™ across.

Tota) depth 12 feet; no free groundwater.

Soil: sandy clay, brown, damp (W<PL),
redium to low plasticity, soft in upper
few inches, then medium stiff, minor
angular fragments of sandstone.

Colluviem?: clayey sand, brownish
orange, damp (W<PL), frisble.

Landslide shear zome?: clay to sandy
clay, dark gray, moist (W3PL), stiff,
high plasticity.

clayey sand 235 above
between 2 and 5 feet, .

.Total depth 104%*; no free groundwater.

Soil: sandy clay, brown, damp (W<PL),
nedium to low plasticity, sofr in upper
few inches, then medium stiff, minoy
angular-fragments of sandstone.

Colluvium?: clayey sand, brownish
erange, damp (WePL), friable.

Redrock: Franciscan sheared rock, dark
gray, dominantly slickensided and sheared
clay with subrounded inclusions up te

1" across.

Total depth 8'; no frec groundwater.

Test Pit

T7-10

TP-11

TP-12

Number

[fr.})
0~1h

1lg-4

0-1

‘1«34

0-2

2-4

" Bedrock:

" Job No. 805-10

IEST PIT LOGS

Description
Soil: sandy clay, brown, damp (W<PL),
medium te low plasticity, soft in upper
few inches, then medium stiff, minor
angular fragments of sandstane.

Bedrock: sandstone, fine~ to medium-
grained, light gray to light brown,
micxceous, massive, very well indurated;
generally breaks into pleces 6" to 3'.

Total depth i'; no free groundwater.

Seil: sandy clay, brown, damp {W<PL),
medium to low plasticity, soft in upper
few inches, then medium stiff, minor
angulsr fragments of sandstone.

Bedrock: sandstone, fine- to mediume
grained, light gray to light brown, .
micaceous, massive, very well indursted;
generally breaks into pieces 6" to 3*,

Total depth 3%'; no free groundwater.’

Seil: sandy clay, brown, damp (W<PL},
medium te low plasticity, soft in upper
few inches, then medium stiff, minor
angular fragments of sandstone.

sanpdstone, fine- to medium-.
grained, light gray to light brown,’
nicaceous, massive, very well indurated;
generally bresks into picces §" to 3°'.

Totral depth 4'; no free groundwater.
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Test Pit
Rumb ey

TP-13

TP-14

ITP-15

2-34

0-4y

44-6

6-7

0~2%

Job No. B0S5-10

IEST PIT LOGS

I i)

Description .
Soil: sandy ¢ley, brown, damp [W<PL),
medium to low plasticity, soft in upper
few inches, then medium stiff, minor
wngular fragments of sandstone.

Bedreck: sandstone, fine- to nedimm-
grained, light gray to light browm,
micacecus, nassive, very well indurated;
generally breaks into pieces 6" to 2V,

Total depth 3%'; no free groundwater.

Soil: sandy clay, dark brown, damp
{(M<PL), firm o 2%, low plasticity;
medium stiff belaw 2K',

Subseil: silty clay with ainor sand,
gray, damp to moist {W2PL), medium
stiff to stiff, high plasticity.

Bedrock: Franciscan shearsd rock,
dark gray, daminantlx slickensided
and sheared clay with subrounded
inclusions up to 2" across,

Total depth 7%; no free groundwzter.

Fi1l?: sandy clay, mottled dark brown
and reddish-brown, slightly damp (N<PL},
medium stiff to stiff, medium plasticity,
layered structure (horizontal). .

Soil: sandy clay, dark brown, damp
(¥<PL}, firm to 34', lew plasticitys
medium stiff below 3Ih'.

Subsoil: silty clay with minor sand,
gray, damp to moist (W2PL), medium stiff
to stiff, high plasticirty.

Bedrock: Franciscan shesred rock, dark
gray, dominantly slickensided and sheared
clay with subrounded inclosions up to -
2" zcross.

Total depth 7'; ne free groundwater.

lest Pit

| Bumber

Fpa18

[P-17

" g-10%

10%-11%

g-2

Z- 5l

Job No. 805-10

TEST PIT LOGS

Dascription .
Fill: sandy clay as in TP-15; mottled
light and dark brown, damp (WSPL), and
soft in top 2'; dark grsy to dark brown,
§1§n t;'very stiff, slightly damp (M<PL)
elow 27,

Seil: sandy clay, dark brown, damp
(W<PL), firm to 7', low plasticity;
medium stiff below 7°.

Subsoil: siley clay with minor sand,
gray, dsap to maist (W2PL), medium
stiff to stiff, high plasticity.

Bedrock: Franciscan sheared rock,

dark grey, dominsntly siickensided snd
sheared clay with subrounded inclusions
up to 1™ across. .

Total depth 11%"; no free groundwater.

Soil: silty clay with minor sand, gray,
damp to moist {W<PL), medium stiff '
go stiff, high plasticity, soft in top
oot,

Bedrock: Franciscan sheared rock,

dark gray, dominantly slickensided snd
sheared clay with subrounded incliusions
up to 1" scross. Dsmp from I to k!
(W<PL), slightly damp {WSPL) below
34'; large block of wery fractured but
hard greenstons at 5°'.

Total depth Sh*; no fres gruundw::e}.
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Test Pit Depth
Number (ft.)
fP-18 0-1%
- 142
245
I'P-19 B-1
1-2
2-5
[P-20 f-1%
1k~5

Job No. 805-10

JTEST PIT LOGS

Description
Soil: sandy clay, brown, damp {W<PL),

zedium to low plasticity, soft in upper
few inches, then medium stiff, minor
angular fragments of sandstone.

Subsoil: sandy clay with gruvel. grading
to gravelly clay or bedrock at depth,
light brown, damp (W<PL}, fragments of
sandstone generally «3" across, '

Bedrock: sandstone, fine- te medimm-
grained, light gray ta light brown,
miczceous, massive, very well indurated:
gonerally breaks into pieces 6" to 14°'.

Total depth 5'; no free groundwater.

Soil: sandy clay, dark brown, damp
{(W<PL), medium stiff, low plasticity.

Subsoil: silty clay with minor sand,
gray, damp to moist (W2PL), medium
stiff to stiff, high plasticity,

Bedrock: - Franciscan sheared roek, dark
gray, dominantly slickensided and
sheared clay with subrounded inclusions
up to 2" geross,

Tetal depth 3'; no free groundwater..

Soil: sandy clay, dark brown, damp
(W<PL}), medium stiff, low plasticity.

Bedrock: Franciscan sheared rock,

dark gray, dominantly slickensided and
sheared clay with subrounded inclusions
up to 1" scross.

Tatal ﬁepth 5'; no free groundwater.

Reripear, Long & Associates

FP-22

TP-23

2-64

023 -

245-3

3-84

0-4

LEY4

" Job No. .805-10

TEST PIT LOGS

Description
Soil: sandy clay, dark browa, damp

{¥<PL), medivm stiff, low plasticity,

Subsoil: siity ¢lsy with minor sand,
gray, damp to moist (W2PL), medfum
stiff to stiff, high plasticity,

Bedrock: Franciscan sheared rock,

dark gray, duuinantlr slickensided and
sheared clay with subrounded inclusiocns
up to 3" scross, damp (N<PL). )

L
Totsl depth 6%*; no free groundwater.

Soil: sandy clay, dark brown, damp
{W<PL), firm to 24%*, low plasticity;
medium stiff below 24’,

Subsoll: silty clay with minor sand, -
gray, damp to moist (W2PL), medium
stiff to stiff, high plasticity.

Bedrock: Franciscan shesred rock,
dark gray, dominantly slickensided
and sheared clay with subrounded in~
clusions up to 3™ across.

Totsl depth 8%'; no free groundwater.

Seil: sandy clay, dsrk brown, damp
{W<PL), firm to 2%', low plasticity;.
medium stiff below 24°.

Bedrock: Franciscan sheared rock, dark
gray, dominantly slickensided and
sheared clay with subrounded inclusions
up to 1" across, a 6" steel hipe 54’
deep hesded toward a man-hole.

Tetal depth 7'; no free grcundun:e;.

Berlogar, Long & Associates
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slightly damp (W<PL), medium stiff to
stiff, medium to high plasticity, with
increasing gravel to bottom.

fotal depth 11'; no free groundwater.

contact with overlying colluvium is
oriented downhill about 23 degrees
and is distinct, no shearing observed.

Totxl depth 11°*; no free groundwater.

=]

- { "~ y
o !
Job No. 805-10 Job No, 805-10 :
TEST PIT LOGS TEST PIT LOGS
Fast Pit Depth fest Pit Depth ' .
Number £t. Description | Number (£t.] Deseription
[P-24 0-1 Soil: sandy cliay, dark brown, damp '(2'27 -3 Soil: sandy :1:;. dark brown, damp
- (M<PL), medium stiff, low plasticity. : (WcPL), firm to 2', low plasticity;
medium stiff below 2'.
1-6 Colluvium: sandy clay, dark brown,
slightly damp (W<PL), medium stiff 3-5 Subsoil: silty clay with minor sand,
to stiff, medium to high plasticity, gray, damp to moist (W>PL), medium
stiff to stiff, high plasticity.
-9 Bedroek: Franciscan sheared rock, dark
gray, dominantly slickensided and sheared S-104 Bedrock: Franciscan sheared rock, dark
clay with subrounded inclusions up %o gray, dominantliy slickensided snd sheared
1" across. Clay with snbrounded inclysions up ra
. 1" gcross, moist to very moist (W>PL).
Total depth 84; no free groundwater.
’ . Total depth 10%'; no free groundwater.
fp-25 0-4 Scil: sandy clay, derk brown, dam
(W<PL)}, medium stiff, low plasticity. [P-28 0-3 Soil: sandy clay, dark brown, dmmp
. {(N<PL), medium stiff, low plasticity.
4-8Y Bedrock: sandstone, fine- to medium-
grained, light gray to light brown, 3-6 Colluvium: sandy clay, dark brown,
micaceous, massive, very well indurated; f slightly damp (W<PL), medivm stiff
generally breaks into pieces 6" to 2°. : to stiff, medium to high plasticity, with
dispersaa gravel and layers of gravel.
Total depth B%’; no free groundwater. .
- 5-11 Bedrock: Pranciscan sheared rock,
kP-ZG 6-4 Soil: sandy clay, dark brown, damp dark gray, dominantly slickensided and
(N<PL), medium stiff, low plasticity, sheared clay with subrounded inclusions
up to 1" across, slightly damp (W<PL);
4=11 Colluvium: sandy clay, dark brown,
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P

Test Pit Depth
| Number {£t.).
[P-29. 0-2 .
2-5
5-8%4
P-50 0-2
2~34
3-8k
[P=-31 p=3
1-5

LColluvium?:

Job No. BOS-10

TEST PIT LOGS

Description
Soil: sandy clay, dark brown, damp
(W<PL), medium stiff to 1k, low.
plasticity.

sandy clay, dark brown,
siightly danmp {W<PL), firm to stiff,
medius to high piasticity.

Bedreock: Franciscan shesred rock,
dark gray, domimantly slickensided asnd
sheared clsy with subreunded inclusions

up to 3" across, slightly damp (W<PL).

Total depth 8k*; no fres groundwater.

Soil: sandy 'clay, derk brown, damp
[¥<PL), firm to 1, low plasticity;
medium stiff below 1*.

Subscil: sandy clay with iravaz, grading
te gravelly clay or bedrock at depth, -
1ight brown, dsmp (We<PL), fragments of
sandstone genmerally «<3" across.

Boedrock: ~ Franciscan sheared rock, datk
gray, deminantly slickensided and
sheared clay with subrounded inclusions
up to ¥* across, slightly damp (M<PL).

Total depth 54'} no free groundwater.

Seil: sandy clay, dark drown, damp
(¥<PL), medium stiff, low plasticity.

Bedrock: sandstone, fine- to medium~
grained, light gray to light brown,
micaceous, massive, wvery well indurated;
generally breaks into places 6% to 2'.

Tatal depth 5'; na free groundwater.

fest Pit th
|{ Number ’ n:z.
TP-32 0-1%
-8
TP-33 -1k
14-5
) 912y
TP-33 0-1X
14-4

- Bedrock:

'Job Ne. B05-10

)
TEST PIT LOGS

Description

Soil: sandy clay, dark brown, demp
(W<PL), medium stiff, low plasticity.

Bedrock: contact between sandstone
and Franciscan sheared rock, sandstone
10 west.

Total depth 6': no free groundwater.

Soil: sandy clay, dark brown, demp
(W<PL), firm to 1', low plasticity;
medium stiff below 1'. * .

Colluvium: sandy clay, light brown,
molst (W>PL), medium to high plasticity;
gray, with common organic saterial
below &', low plasticity.

s Franciscan shesred rock,

dark gray, dominantly slickensided and
sheared clay with subrounded inclusions
up to 3" across, .

Total depth 124'; no free grounduater;

Soil: sandy clay, dark brown, damp
(W<PL), medium stiff, low plssticity.

Bedrock: sandstone, fine- to medium~
grained, light gray to light brown, -
micacecus, massive, very well Indurated:
E;?erllly breaks into pieces 6" to

Total depth 4'; no free groundwater.

N Y ™



fest Pit

rP-35

'P~36

,~.6143—~—

Number

Job No. 805-18

TEST PIT LOGS

Depth

L£e.) Description
B-2% Soil: grevelly silt with some clay,.
abundant organic material; dark brown,

slightly damp (W<PL), low plasticity,
soft; gravels to 1' scross.

248k Colluvium: gravelly clay, light brown,
slightly damp ([W<PL), medium 2o low
plasticity, medium stiff,

a1k Talus: sandy gravel with minor clay,

light brown, slipghtly damp, very locse;
gravels x1l subapgular sandstone come
nen1¥ 6" to 8" across, but scme 2'

te 3.

Total depth 184"; no free groundwater.

0-3 . Soil: gravelly silt with some clay,
. abundant organic material; dark brown,
slightly damp (W<PL}), low plasticity,
soft; gravels to 1\ across.

3-8k . Colluvium and Talus: sandy gravel
with minor clay to gravelly clay.

61~ 8y R Bedrock: Franciscan sheared reock,
datk gray, dominantly slickensided
end sheared clay with subrounded inclu-
sions up to 1" across, slightly damp
(WePL), .

,Total depth 8%'; nc free groundwatar,

fast Pit

[ P-37

fP-38

[ P-39

Mumber

Depth
‘it' !

-3

3-12

0-3

3-4

=6

0-2%
2%-9

Job No. 805-10
IBST PIT LOGS

Description
Seil: gravelly silt with suvhe clsy,

sbundant organic material; dark brown,

slightly damp (W<PL), low plasticity,
soft; gravels to 1' across,

Talus: sandy gravel with minor clay,

light brown, slightly damp, very lcoss;

gravels 21l subangular sandstone
commonly &" to 3" scross, but some
2 to 3, .

Soil: sandy clay, dsrk brown, damp
(W<PL}, firm to 24', low plasticity;
mediym stiff below 2i°,

Colluvium: gravall; clay, light browm,
»

slightly damp (W<PL), medium to low
plasticity, medium stiff,

Bedrock: sandstone, fine- to mediume
grained, light gray to light brown,

micaceous, massive, very well indurated;

generally breaks into pieces 6" to 14*.

Total depth 6'; no fres groundwater.
Soil: sandy clay with minor gravel.
Bedrock: sheared sandstone, probably
intermediate between sandstone as in

TP-18 and Franciscan sheared rock as
in TP-7.

Total depth 9'; no free groundwater.

Baclamnr L oma N Arsncictas
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~ Jab No. B845-10 Job No. B05-1p
TEST PIT LOGS TEST PIT LOGS
Test Pit Depth . flest Pit Depth )
JNumber {£t.) Deseription Number (fr.) Description
FP-40 O-1ky Soil: sandy clay, derk brown, damp rP-43 D=3 Soil: sandy clay with minor gravel.
] (W<PL), firm to 1', low plasticity; :
sedjum stiff below 1°*. . 3-54 Coliuvium: gravelly clay with some
large boulders.
1k-3 Bedrock: sandstone, fine~ to medium-
grained, 1ight gray to light browm, ‘ Sly-Th Bedrock: Franciscan shesred rock,
nicaceous, messive, very well indursted; i dark gray, dominantly slickensided
generally breaks inte pieces 6 ta and sheared clay with subrounded in-
18", ; clusions up to 1" across, damp (WSPL).
Total depth 3'; no free groundvater. ! Total depth T4'; no free groundwater.
[P-41 0-3 Seil: sandy clay with gravel. IP-44 0-2% Soil: sandy clay, dark brown, damp
(¥<PL}, firm to 2%', low plasticity;
3-8 Talus: sandy gravel with minor clay, medium stiff below 2%'.
light brown, slightly damp, very loess; ‘
gravels all subangular sandstone com- 2y § Colluvium: sandy cley with minor gravel,
monly 6" te &™ across, but some 2' to %', ' . light brown, slightly damp (N<PL),
medium to high plasticity.
Total depth 8'; no free groundwater.
. ) 8-8Y Bedrock: sandstone, medimm- to coarse-
rp-42 0-3 Spil: sandy clay with gravel. ! grained, light brown, slightly damp,
| oorly indursted, friable, broken
3-6 Colluvium: gravelly elay, light brown, i gnto pieces 374" to 2": casily excavated,
slightly .damp (W<PL), medium to low i
plasticity, medium stiff. ‘ Total depth 84'; nc free groundwater.
6~10 Bedrock: sandstone, fine- to medfium- Tp-4% 02 Scil: sandy clay, datk brown, damp
grained, 1ight gray to light brown, ; {W<PL), firm to 17, low plasticity;
micaceous, massive, very well indurated; ! medium stiff below 1°.
generslly breaks into pieces 6™ to 2°. . .
) 2-11 Colluvium: sandy clay, dark brown,
Taotal depth 18*; no free groundwater. slightly damp (W<PL), firm to stiff,
’ medium to high plasticity.
- -Total depth 11'; no free groundwater.
(
b
N
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fezt Pit

1 Number
1P-46

[P-47

PR——-——

Depth

{fr.)
0-3

3-8
9-11

0-dhk

-6

§-12

Jeb No. B05-10
‘e

TEST PIT LOGS

Description
Soil: sandy clay, dark brown, damp

(N<PL), firm to 24%', low plasticity;
medium stiff below 2%4°*,

Celluvium: sandy clay with minor gravel.

Bedrock (in place?): sandstone, fins-

to medium grained, light gray to light

brown, micatecus, massive, very well

égdura;gd: generally breaks inte pleces
ta 3¢,

Total depth 11'; no free groundwater..

Soil: s#ndy clay, datk brown, danmp
(W<PL), firm to 2%', low plasticity;
. medivm stiff below 24°.,

Alluvivm: sandy clay with large
gravel up to 3' across, light Etnun.
moist (W2PL), high plasticity.

Bedrock: Franciscan sheared rock,
dark gray, dominantly slickensided
and sheared clay with subrounded
inclusions up to 1' across.

Total depth 12'; free groundwater at 5°.

Bderen

Berinear."Long & Associates
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Job Ne. 805-10

TEST PIT LOGS

fest Pit Depth
Number ft. Description
Tp-48 0=25% Soil: sandy clay with gravel.
2%-7 Talus: sandy clay with large gravel
up to 3' across.
7-3 Bedrock: Franciscan shesred rock,
dark gray, dominsntly slickensided and
sheared clay with subrounded inclusions
up to 1' across.
Total depth 9'; no free groundwater.
[P-49 6-2 . Soil: sandy clay, dark brown, damp
. {W<PL), firm to 2i', low plasticity;
, medium stiff below 2%'.
2-6 - Talus: sandy clay with large pravels.
6-8 Bedrock: Franciscen shesred rock, dark

gray, dominantly slickensided and
shesred clay with subrounded inclusicns
up to 1' across.

Total depth 8'; no free groundwatei;
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