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P.O. Box 2460

Saratoga, California 95070

Subject: Updated Geotechnical Investigation Report

Reference:  Oak Creek Park
APN 022-162-76
Mount Hermon Road at Scotts Valley Drive
Scotts Valley, California

Dear Mr. Eger,

In accordance with your authorization, we have prepared an updated geotechnical investigation
report for the referenced project in Scotts Valley, California. The project consists of a new
development which will include four new buildings: a mixed use building, a commercial building,
and two apartment buildings. In addition, there will be new access driveways, garage parking and
outdoor parking, sidewalks, landscaping, trash/recycling enclosure, and underground utilities. We
also anticipate there will be new signage and lighting standards.

The original report for the project is entitled, “Geotechnical Investigation Proposed Oak Creek
Park Office Center Mount Hermon and Glen Canyon Roads Scotts Valley, California,” by
Kleinfelder, Inc., dated 8 April 1997.

In preparation of this updated geotechnical investigation report, we reviewed the 8 April 1997
geotechnical investigation report by Kleinfelder, and the preliminary architectural drawings by
Thacher & Thompson Architects, dated October 2016 and February 2018. We also briefly visited
the site to observe the current site conditions, and reviewed aerial photographs and geologic
maps of the site. Additional subsurface investigation was not included in our scope of work. We
performed engineering evaluation of the recommendations in the 8 April 1997 geotechnical report,
updated recommendations as needed based on the results of our analyses, and provided updated
seismic recommendations based on the current 2016 California Building Code (2016 CBC).

The primary geotechnical considerations for the project include loose fill soil which should be
removed and replaced as engineered fill, moderate to highly expansive near-surface soils,
buildings supported on a combination of cuts and fill, basements, proper foundation embedment,
proper drainage, liquefaction and seismic considerations.

Our office should perform a geotechnical review of the pre-final project plans prior to city submittal.
Our office should also be retained to perform geotechnical grading and foundation excavation
observations and testing during construction.
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GEOTECHNICAL INVESTIGATION

Introduction

This report summarizes the findings, conclusions, and recommendations of our updated
geotechnical investigation report for the new Oak Creek Park project at Mount Hermon Road at
Scotts Valley Drive, in Scotts Valley, California. Refer to Site Vicinity Map, Figure 1 in Appendix
A of this report.

The original report for the project is entitled, “Geotechnical Investigation Proposed Oak Creek
Park Office Center Mount Hermon and Glen Canyon Roads Scotts Valley, California,” by
Kleinfelder, Inc., dated 8 April 1997.

We have updated the site and project descriptions to conform to our understanding of the currently
planned project, and have provided additional analysis and recommendations for design
considerations based on the currently planned project.

Based on our review, we are in general agreement with the recommendations presented in the
April 1997 report except where changed herein. Within the text of this update report, we have
incorporated both the accepted geotechnical design recommendations from the original report,
and our revised or additional recommendations, to provide a complete standalone report for the
project.

Purpose and Scope
The purpose of our work was to prepare an updated geotechnical investigation report with

geotechnical design parameters and recommendations for the proposed improvements. Our
specific scope of work included:

A. Review of aerial photographs and geologic maps of the site, and project administration.

B. Site visit to asses existing site conditions. Review of available data in our files regarding
the neighborhood and region.

C. Review of the geotechnical investigation report by Kleinfelder, Inc., dated 8 April 1997.

D. Perform engineering evaluation of the recommendations in the 8 April 1997 geotechnical
report, update recommendations as needed based on the results of our analyses, and
provide updated seismic recommendations based on the current 2016 California Building
Code (2016 CBC).

E. Preparation of a geotechnical update report to the existing 8 April 1997 geotechnical report
and transfer of responsibility.

F. Preparation of a County of Santa Cruz soils engineer transfer of responsibility form. The
soils engineer transfer of responsibility form can be found in Appendix B of this report.

Site Description and Condition
The site is located at Mount Hermon Road at Scotts Valley Drive, in Scotts Valley, California, as
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shown on the Site Vicinity Map, Figure 1 in Appendix A. Mount Hermon Road is located on the
western side of the site and Glen Canyon Road is located on the southern side of the site. An
existing office building and parking lot is located on the southeastern side of the site. Residential
buildings along Lucia Lane are located to the northeast of the site, and an undeveloped area and
a Shell service station are located to the north of the site at the intersection of Mount Hermon
Road and Scotts Valley Drive. The site currently consists of an empty grass covered lot with
several trees along the perimeter of the lot, especially on the northwestern portion of the lot.
Sidewalks exist along Mount Hermon Road and Glen Canyon Road on the western and southern
side of the site. A power pole is located on the western side of the site, and overhead powerlines
cross the southern third of the site. The lot slopes gently to moderately downwards to the south,
and drainage is generally to the southwest to a low area located on the southwestern portion of
the site.

Project Description

We understand the proposed development will consist of four new buildings and associated
improvements. The new buildings will include a mixed use building, a commercial building, and
two apartment buildings. The four-story proposed mixed use building, Building A, will include
commercial floor area, parking, and residential commons areas on the lower two floors, and
residential apartments on the upper two floors. Building A will have a footprint of approximately
34,000 square feet and will include a partial basement. The commercial building, Building B, will
have a ground floor and a mezzanine, and an approximately 8,900 square foot footprint. This
building will include commercial floor area. The apartment buildings, Buildings C and D, will be
the same as each other, and each will have two stories of residential apartments with a footprint
of approximately 1,400 square feet each. Building A will be located on the southeastern portion
of the property, cut into the existing slope to the east. Building B will be located on the
southwestern portion of the site near the intersection of Mount Hermon Road and Glen Canyon
Road, and the two apartment buildings, Buildings C and D, will be located on the northwestern
portion of the site aligned with Mount Hermon Road. Outdoor parking lots will be located between
Buildings A and B, and on the northeastern side of Buildings C and D. Primary access to the site
will be off of Mount Hermon Road to the southwest of the site at the approximate middle of the
site. A plan with the proposed improvements is shown on the Site Plan, Figure 2.

Specifics regarding the building construction are not known at this time, however we anticipate
that Building A will consist of a combination of reinforce concrete construction on the lower floors,
of the building and light weight wood frame construction on the upper floors of the building.
Building A will also incorporate interior retaining walls up to about 21 feet in height. We assume
that Buildings B, C and D will consist of light weight wood frame construction. We anticipate that
all of the buildings will be supported on conventional spread footing foundations, with concrete
slab-on-grade ground floors. Additional improvements will consist of sidewalks, pavements,
landscaping, a trash/recycling enclosure and underground utilities. We also assume there will be
new signage and lighting standards.

Field Exploration

Subsurface conditions were explored by Kleinfelder on 28 February 1997. A total of nine (9)
borings were drilled to depths of between 112 and 26%: feet below existing grade using a truck-
mounted drill rig using 8-inch diameter hollow stem augers. Refer to the Boring Site Plan,
Figure 3, for approximate boring locations and the Logs of Test Borings by Others in Appendix A
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of this report. Note that the boring log for Boring B-6 is missing from the 8 April 1997 Kleinfelder
report.

Representative soil samples were obtained from the exploratory borings at selected depths using
either a 2-inch inside diameter Modified California sampler or a 2-inch outside diameter split-
spoon sampler (standard penetration test sampler, i.e. SPT). The penetration blow counts noted
on the boring logs were obtained by driving a sampler into the soil with a 140-pound hammer
dropping through a 30-inch fall. The sampler was driven up to 18 inches into the soil and the
number of blows counted for each 6-inch penetration interval. The number of blows required to
drive the sampler the last 12 inches (blows per foot) was converted to equivalent standard
penetration blow counts and recorded on the boring logs. The soils encountered in the borings
were logged in the field and described in accordance with the Unified Soil Classification System.
The Logs of Test Borings are included in Appendix A of this report. The logs depict subsurface
conditions at the approximate locations shown on the Boring Site Plan.

Additionally, five borings drilled by Jacobs, Raas & Associates in June and July 1988 were
included as part of the 8 April 1997 report by Kleinfelder. These borings are Boring No’s. 1, 2, 3,
5, and 6. Boring No. 4 was missing from the report. We assume similar drilling and sampling
methods were used. Based on our experience, we anticipate that either hollow-stem or solid flight
auger was used and that the L on the samples indicates a 2.5-inch inside diameter California
Sampler (i.e. Large Sampler). We assume that the blowcounts (blows per foot) are raw field
blowcounts unadjusted for sampler size.

Subsurface conditions at other locations may differ from those encountered at the explored
locations. Stratification lines shown on the logs represent the approximate boundaries between
soil types. The actual transitions may be gradual.

Laboratory Testing
Laboratory tests were performed on selected samples by Kleinfelder to evaluate their physical

characteristics and engineering properties. Tests that were performed included in-situ moisture
and unit weight, pocket penetrometer, and Atterberg limits. The pocket penetrometer gives an
evaluation of the consistency and approximate unconfined compressive strength of soil. The
Atterberg Limits test offers a relative potential of the expansivity of the soil sample. The results
suggest a medium to high potential for shrinking and swelling of the near-surface soil.

Laboratory tests that were performed by Jacobs, Raas & Associates and depicted on their boring
logs include in-situ moisture and unit weight, pocket penetrometer, unconfined compression and
direct shear. Unconfined compression tests evaluate the unconfined compressive strength of soil,
and direct shear tests provide the strength characteristics of the soil as cohesion and internal
friction angle of the soil.

The results of the laboratory testing can be found in Appendix A on the "Logs of Test Borings by
Others" opposite the sample tested. The results of the Atterberg limits test by Kleinfelder is also
presented graphically in Appendix A.
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Subsurface Conditions

Surface conditions at the site consist of grass and weeds, as well as numerous trees along the
perimeter of the site, and a cluster of trees on the northern portion of the site. The ground surface
at the boring locations consists primarily of grass and weeds.

The upper soil layers across the site consisted of sandy clay and silty clay materials as shown on
the 28 February 1997 borings by Kleinfelder. These fine grained, upper soil layers extended from
the ground surface to the maximum depths of the borings of approximately 26"z feet below exiting
grade, with a couple of exceptions. In Kleinfelder Boring B-5, the silty clay layer extended to about
22 feet below existing grade and was underlain by medium dense poorly graded sand to the
bottom of the boring at 2672 feet below existing grade, and in Boring B-8 was a thin layer of
medium dense silty sand from about 472 to 77 feet below existing grade. The fine grained sandy
clay and silty clay soils were typically medium stiff to stiff in the upper 0 to 5% feet below the
existing ground surface. Deeper fine grained soils were typically very stiff to hard in consistency.

Soils logged in the June and July 1988 borings by Jacobs, Raas & Associates showed various
layers of soil described as sand, silty sand, silty sand with clay, sandy silt, silt, sandy clayey silt,
sandy clay, clayey silt, and silty clay. Fine grained soils were typically described as firm to very
hard in consistency. Pocket penetrometer tests on the soils were typically very stiff to hard. Coarse
grained soils were described as loose to dense.

Groundwater was encountered in Kleinfelder Boring B-4 at 16% feet below the existing ground
surface (according to the report text) and in Boring B-5 at 19 feet below the existing ground
surface. Groundwater was not encountered in the other borings drilled by Kleinfelder at the site.

Groundwater was encountered in Jacobs, Raas & Associates Boring 1, 2, 3, 5, and 6 at 15%,
17'%, 25, 19, and 8% feet below the existing ground surface, respectively. Refer to the "Logs of
Test Borings by Others" in Appendix A of this report.

General Geologic Setting

Based on the County of Santa Cruz Geographic Information Services website at gis.co.santa-
cruz.ca.us/PublicGISWeb, the site is described as underlain by Quartz Diorite on the eastern
portion of the property and Alluvial Deposits on the western portion of the property. No faults or
landslides are mapped at the site. The western third of the site is mapped as having a moderate
potential for liquefaction, with the mapped liquefaction zone grazing the western corner of
Building A near the planned apartment entrance, as well as passing under parts of Buildings B,
CandD.

The site is located in the seismically active Santa Cruz County area, but not within any of the
Alquist-Priolo Earthquake Fault Zones established by the Alquist-Priolo Earthquake Fault Zoning
Act of 1972. Therefore, the risk of ground rupture occurring across the site is low

California Building Code Seismic Site Class

The improvements should be designed in conformance with the most current California Building
Code (2016 CBC). Because this is a potentially liquefiable site, it should be classified as site soil
profile F, which requires a site specific seismic response evaluation. However, if the structure
has a fundamental period less than or equal to 0.5 seconds, the site may be classified as site soil
profile D. If the structural period is in excess of 0.5 seconds, Haro, Kasunich and Associates
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should be consulted to perform a site-specific analysis. For seismic design, the soil properties at
the site are classified as Site Class “D” based on definitions presented in Table 1613.5.2 in the
2016 CBC. The longitude and latitude were determined using a satellite image generated by
Google Earth. These coordinates were taken from the approximate middle of the area of the
proposed improvements:

Longitude = -122.02375, Latitude = 37.04190

The coordinates listed above were used as inputs in the Java Ground Motion Parameter
Calculator created by the USGS to determine the ground motion associated with the maximum
considered earthquake (MCE) Sy and the reduced ground motion for design Sp. The results are
as follows:

Site Class D
Ss=1.507 g
S1=0.603 g
Fa= 1.000
Fv=1.500
Sms=1.507 g
Swi=0.904 g
Sps=1.005¢g
SD1= 0.603 g

A maximum considered earthquake geometric mean (MCEg) peak ground acceleration (PGA)
was estimated using the Figure 22-7 of the ASCE Standard 7-10. The mapped PGA was 0.556 g
and the site coefficient Fpga for Site Class D is 1.0. The MCEg peak ground acceleration adjusted
for Site Class effects is PGAvm = Fpea* PGA

PGAm=1.0*0.556 g = 0.556 g

Liguefaction
Liquefaction is a phenomenon where the loose or medium dense sand or in some cases firm silt

deposited below the groundwater table experiences a loss of shear strength while cyclically
loaded by the ground shaking during an earthquake. Modern geotechnical engineering practice
assumes ground failures can occur from soil deposits liquefying within 50 to 60 feet of the ground
surface. The primary effect of liquefaction is settlement of the ground surface after an earthquake,
with the potential for lateral movement, and in some cases ground disruption in the form of sand
boils or ground cracking.

In general, the upper 167 to 26¥2 feet bgs at the subject site were described as sandy clay and
silty clay. These clay type soils had measured plasticity index (PI) of 25, natural moisture content
less than 90 percent of the liquid limit (LL) of 45, contained predominately fine grained material,
and plotted on the Atterberg Limits test as lean clay to sandy lean clay with a moderate to high
plasticity. Cohesive type soils with these properties have very low potential for liquefaction and
related effects (SP117A).

However, some isolated discontinuous soil deposits susceptible to liquefaction were encountered
below the groundwater table, and within the upper 50 feet of the ground surface. Groundwater
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was encountered at the site in Kleinfelder Boring B-4 at 16% feet, and in Boring B-5 at 19 feet
bgs. Groundwater was encountered in Jacobs, Raas & Associates’ borings from 82 feet to 25
feet bgs. An estimated 5 foot thick liquefiable zone was encountered at about 22 feet below
existing grade in Kleinfelder Boring B-5, a potentially up to 2’2 foot thick liquefiable zone was
encountered at about 13% feet below existing grade in Jacobs, Raas & Associates’ Boring 1, and
an estimated up to 5 foot thick liquefiable zone was encountered at about 14 feet below existing
grade in Jacobs, Raas & Associates’ Boring 6. It should be noted that Kleinfelder Boring B-5, and
Jacobs, Raas & Associates’ Boring 6, were terminated in the potentially liquefiable layer. The
estimated thicknesses of their liquefiable layers were estimated based on the subsurface profiles
of the other nearby borings, site geology, and engineering judgement. Note also that Kleinfelder
Boring B-5, and Jacobs, Raas & Associates’ Boring 1, were drilled on a portion of the original site
that is located to the south of the current site boundary. The boring locations indicating potential
liquefaction were in general agreement with the mapped moderately liquefiable zones as limited
to_the subject site as based on the County of Santa Cruz Geographic Information Services
website.

Liquefaction analysis was performed using Liquefy Pro Version 5.8d by Civiltech Software. The
software allows users to input ground acceleration and soil profiles with field and laboratory test
results. The software determines a factor of safety (FS) against liquefaction. Soil layers with
FS < 1.0 are considered to have liquefied and related settiement of the soil layer is estimated.
Liquefaction analyses were performed on the profiles of Borings B-5, 1, and 6. Since these test
holes were not advanced to depths of 50 feet bgs our evaluation was limited to the upper 15 to
26 feet below existing grade. However, the potential liquefiable soils are discontinuous and not
anticipated to extend significantly past this depth, extrapolating from the hard clays, siltstone, and
drilling refusal encountered at depth in nearby borings.

Estimated total settlement at the location of Kleinfelder Boring B-5 was calculated to be
approximately 1%z inches with a differential settlement of about % inches over 50 horizontal feet.
Estimated total settiement at the location of Jacobs, Raas & Associates Boring 1 was calculated
to be approximately ¥z inches with a differential settlement of about % inches over 50 horizontal
feet, and estimated total settlement at the location of Jacobs, Raas & Associates Boring 6 was
calculated to be approximately 1% inches with a differential settlement of about 1 inch over 50
horizontal feet.

Ishihara (1985) presented criteria for assessing the potential for ground disruption at liquefaction
sites. Those criteria are based on relationship between thickness of liquefiable layers beneath a
site and corresponding thickness of the overlying non-liquefiable soil. The criteria were graphically
summarized as boundary curves for discriminating between occurrence and non-occurrence of
surface effects of liquefaction. Based on the results of our liquefaction analysis for this site
liquefiable layers ranged between 13'2 to 22 feet thick. Non-liquefiable soil layers overlying the
liquefiable soil layers were estimated to be between 2/ to 5 feet thick. Using Ishihara’s criteria,
the potential for occurrence of surface effects from the liquefiable soils below 137 feet bgs is low
to moderate and the potential for occurrence of surface effects from the liquefiable soils below 22
feet bgs is low.

We estimate that some of the liquefaction related settlement in the areas of the borings could
reflect to the surface through the non-liquefiable soil layers. We do not anticipate ground failures
to occur in the form of sand boils or ground cracking, however the ground surface may settle or

9



Project No. SC11427
5 January 2018

depress between an estimated Y2 to 134 inches total and %4 to 1 inches differentially in the areas
of Buildings B, C, and D. Total post-earthquake settlements over 1 inch could result in non-uniform
settlement of masonry-walled structures. Differential settlements of 1 inch in 50 feet (i.e. angular
distortion of 1/600) could result in cracking of brick walls or veneer and plaster, and is just at the
limit of danger for frames with diagonals. We would not typically expect structural failure at this
low angular distortion (although this should be verified by the structural engineer), and the need
for some repairs (and possible releveling of the building) after a major earthquake near the site
should be expected. In general, buildings are designed for life safety after a major earthquake, as
opposed to a fully functioning building, and some repairs after a major earthquake are expected.

Where buildings cannot tolerate the estimated potential liquefaction settlements, the potential
settlement can be reduced by supporting the buildings on deep foundations. Generally, the
expense of deep foundations to reduce limited settlement is not justified, as the cost for deep
foundations is usually greater than the cost of repairs. Recommendations for drilled pier
foundations (primarily for use for support of signage, and lighting standards) are presented in the
report, and may be used for the new buildings. Alternatively, conventional foundation can be
reinforced to fimit differential movement in critical areas. Since Building A will have a partial
basement, is outside the mapped area of Liquefaction, and also is outside of the areas where
Liquefaction is indicated in the borings, we estimate a low probability of seismic settlement at
Building A.

Lateral spreading (horizontal displacement) of the ground surface can occur where liquefaction
occurs in areas of sloping ground or at a free face, such as a creekbank or riverbank. Due to
lateral confinement, the relatively thick layer of overlying clayey soils, and the discontinuous
nature of the sandy layers, the potential for lateral spreading is considered to be low.

Initial Settlement

Due to the very stiff to hard consistency of the deep fine-grained soils underlying the site, the site
is not subject to settlement from consolidation settlement or dynamic compaction. Provided our
recommendations are incorporated into the design and construction of the project, post-
construction total and differential settlement of foundations due to static loading are considered
to be low. Potential initial foundation settlements (total and differential) are expected to be less
than about an inch total settlement and % inch differential settlement if the entire structure is
properly founded on conventional foundations on engineered fill as recommended in the section
on “Recommendations” herein.

Expansive Soils

Based on the results of our Atterberg Limits test for the near surface soils, the site is judged to
have a very moderate to high expansion potential. Expansive soils undergo volume changes (i.e.
shrinking and swelling) as a result of moisture content changes. These changes can come from
rainfall, roof drainage, irrigation, perched water, leaking utilities, drought or other considerations.
Moisture changes can result in unacceptable movement of structures supported on expansive
soils, with the structures settling in dry conditions and heaving in wet conditions. This can resuit
in cracking and damage to foundations, concrete slabs-on-grade, and pavements. Expansive
soils can be mitigated by deepening foundations, supporting concrete slabs-on-grade on a layer
of non-expansive fill material, and thickening pavement sections. Although these methods will
greatly reduce the amount of movement, some movement should still be anticipated. Specific
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recommendations regarding expansive soils are presented in the pertinent sections in the section
on “Recommendations,” herein.

Loose/Weak Fill Soils

Loose or weak near surface fill soils were encountered on portions of the project site. These soils
were primarily encountered on the southern portions of the site. If these soils are not to be
removed as part of cuts, the loose/weak soil where encountered during general site grading,
should be removed and replaced as engineered fill as recommended in the section on
“Recommendations” herein.

Cut-Fill Transitions

Based on the layouts presented in the preliminary architectural drawings by Thacher & Thompson
Architects, we understand that portions of the buildings will be supported on transitions between
cuts and engineered fills. Due the relatively dense incompressible nature of the deeper, less
weathered soils on the site, we anticipate that structures supported on both cuts and engineered
fill materials will experience differential settlement between the cut and fill zone. Specifically, the
portions off the buildings supported on fills are expected to settle more than the portions of the
buildings supported on the cuts. To reduce the differential settiement, we recommend that the
entire building pads of buildings supported on both cuts and engineered fills be over-excavated
at least 2 feet below the bottoms of the conventional foundations, and the entire building be
supported on a layer of engineered fill. If buildings are supported on drilled pier and grade beam
foundations (optional) then the drilled piers would derive their support from the deeper firm soils
and this remedial over-excavation will not be needed, except for removal of expansive soils from
under the concrete slab-on-grade floor slabs, as discussed in the section on “Expansive Soils,”
herein.
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RECOMMENDATIONS

Based on the results of our study, the proposed development is feasible from a geotechnical
standpoint, provided the design criteria and recommendations presented in this report are
incorporated into the design and construction of the project.

The key site-specific geotechnical concerns include proper site grading and earthwork, foundation
embedment, proper drainage, and seismic considerations. The proposed structures, and
associated improvements such as retaining walls, light standards, and signage, can be supported
on conventional spread footing foundations or a drilled pier foundation system. Recommendations
for both foundation systems are presented in the report.

Waterproofing and control of all surface and roof runoff and sub-surface seepage is of key
importance to the performance of the structure.

Refer to the following criteria and recommendations for grading, foundations, retaining walls,
slabs-on-grade, pavements, and drainage.

12



Project No. SC11427
5 January 2018

Plan Review Notice

Haro, Kasunich & Associates should be provided an opportunity to review the project plans during
the design phase prior to cost estimating and city submittal. Allow at least one week for this task.
The review provides an opportunity to check if our recommendations have been interpreted
properly, which could reduce possible confusion and costly changes and time delays during
construction. Once the plans meet our recommendations sufficiently we can provide the city-
required plan review letter. Please contact our office at (reference Project Number SC11427):

Haro, Kasunich & Associates
116 East Lake Avenue
Watsonville, California 95076
(831) 722-4175 ext 115
bhasseler@harokasunich.com

Construction Observation Notice

Haro, Kasunich and Associates must provide observation and testing services for earthwork
performed at the project site. The observation and testing of earthwork allows for evaluation of
contractors’ compliance with our geotechnical recommendations. It also allows us the opportunity
to confirm that actual soil conditions encountered during construction are essentially the same as
those anticipated based on the subsurface exploration. Unusual or unforeseen soil conditions
may require supplemental evaluation by the geotechnical engineer.

The City usually requires a final grading and/or foundation compliance letter. We can prepare
this letter only if we are called to the site to observe and test, as necessary, any grading and
excavation operations from the start of construction. We cannot prepare a letter if we are not
afforded the opportunity of observation from the beginning of the grading operation. The
contractor must be made aware of this and earthwork testing and observation must be scheduled
accordingly. Refer to contact information above.

13



Project No. SC11427
5 January 2018

Site Grading

1.

10.

The geotechnical engineer should be notified at least four (4) working days prior to any
grading or foundation excavating so the work in the field can be coordinated with the
grading contractor and arrangements for testing and observation can be made. The
recommendations of this report are based on the assumption that the geotechnical engineer
will perform the required testing and observation during grading and construction. 1t is the
owner's responsibility to make the necessary arrangements for these required services.

Compaction during inclement weather or wet conditions may hamper compaction efforts and
over-excavation may be necessary.

Where referenced in this report, Percent Relative Compaction and Optimum Moisture
Content shall be based on ASTM Test Designation D1557.

Areas to be graded or designated to receive engineered fill, should be cleared of all
obstructions, buried utilities, and tree roots.

In areas to be graded or designated to receive engineered fill, foundations, flatwork,
pavements or hardscape, all loose or weak soil and other unsuitable material must be
subexcavated to its full depth. Existing depressions or voids created during site clearing
should be backfilled with engineered fill.

Cleared and subexcavated areas should then be stripped of organic-laden topsoil. Strippings
should be wasted off-site or stockpiled for use in landscaped areas if desired.

Buildings with conventional footing foundations supported entirely on cuts, and buildings
supported on drilled pier foundations, should have their building pad subexcavated as
needed to allow placement of 15 inches of compacted non-expansive fill between the
prepared native subgrade and the bottoms of any concrete slabs-on-grade. Exposed
subgrade should be prepared as discussed in item Number 10, herein. Non-expansive fill
should meet the requirements for import fill as presented in item Number 13, herein.

Buildings with conventional footing foundations, supported entirely on fill, or on both cut and
fill, should be supported on at least 24 inches thickness of engineered fill below the bottoms
of the foundations. This will require subexcavation in thin fill areas and in cut areas. Exposed
subgrade should be prepared as discussed in Item Number 10, herein. Engineered fill
consisting of approved on-site material or import fill material should be installed to finished
subgrade elevation, except that the upper 15 inches of the engineered fill located below
concrete slabs-on-grade should consist of non-expansive fill meeting the requirements for
import fill as presented in Item Number 13, herein.

Exterior concrete slabs on grade should be supported on at least 8 inches thickness of non-
expansive engineered fill over properly prepared subgrade soil. Exposed subgrade should
be prepared as discussed in Item Number 10, herein. Non-expansive fill should meet the
requirements for import fill as presented Item Number 13, herein.

Exposed subgrade should be scarified at least 8 inches; moisture conditioned to at least 2
percent over optimum moisture and compacted to 90 percent relative compaction. Subgrade
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preparation should extend a minimum of 5 feet horizontally from new building footing
perimeters and adjacent sidewalks, and a minimum of 2 feet horizontally from non-adjacent
sidewalks and pavements (back of curbs) and areas to receive engineered fill, except where
obstructed by improvements to remain. Where obstructed by improvements to remain, the
subgrade preparation may be terminated at the edge of the improvement. Engineered fill
consisting of onsite soils should be placed in thin lifts not exceeding 8 inches in loose
thickness; moisture conditioned to at least 2 percent over optimum moisture, and compacted
to a minimum of 90 percent relative compaction, up to desired grade. Engineered fill
consisting of import non-expansive soils should be placed in thin lifts not exceeding 8 inches
in loose thickness; moisture conditioned to over the optimum moisture, and compacted to a
minimum of 90 percent relative compaction, up to desired grade. See the section on Flexible
Pavements for compaction recommendations under asphalt concrete pavements.

Moisture conditioning consists of adding water where the soils are below the optimum
moisture percentage and drying back soils that are too high over the optimum moisture
percentage to achieve the recommended relative compaction. The contractor should
anticipate that the on-site soils will require moisture conditioning and processing, either
adding water or drying the soils. In addition to meeting the recommended percentage
compaction, compacted soils should be firm and unyielding under proof-rolling with
construction equipment, such as a full water truck.

The aggregate base should be moisture conditioned and compacted to at least 95 percent
relative compaction.

On-site material at optimal moisture contents may be used in engineered fill, except where
non-expansive fill is required. Imported fill material should consist of a predominantly
granular soil conforming to the quality and gradation requirements as follows: The soil should
be relatively free of organic material and contain no rocks or clods greater than 4 inches in
diameter, with no more than 15 percent larger than 2 inches. The material should be
predominately granular with a plasticity index less than 15, a liquid limit less than 30, and not
more than 20 percent passing the #200 sieve.

Subgrade in areas to receive engineered fill should be prepared as discussed in ltem Number
10, herein. Engineered fill slopes should be inclined no steeper than 2:1 (horizontal to
vertical) for heights up to 10 feet. Where 2:1 fill slopes are not attainable, retaining walls or
slope reinforcement, or other means, will be needed to steepen the slope. Fill embankments
situated on slopes between 20% and 50% in gradient should be drained, keyed and benched
into firm on-site material. All keys and benches should be drained. Fills should not be
situated on slopes steeper than 50% in gradient. The toe of fill embankments should be
setback at least 10 feet from a steep break in slope.

Cut and fill slopes should be protected from erosion by preventing runoff from spilling over
fresh slopes. Lined V-ditches and/or berms at the top of the slope may be considered for the
short and long term.

Driveway, access roads, flatwork and landscape features should be set back at least 5 feet
from the crest of a slope. This criterion can be revised on a case by case basis.
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Following grading, exposed bare slopes and soil should be planted or covered as soon as
possible with erosion resistant vegetation or blanket.

After the earthwork operations have been completed and the geotechnical engineer has
finished his observation of the work, no further earthwork operations shall be performed
except with the approval of and under the observation of the geotechnical engineer.

Excavations

The Owner/Client and the contractor should make themselves aware of and become familiar
with applicable local, state and federal safety regulations, excavation and trench safety
standards. Construction site safety and temporary shoring generally is the sole responsibility
of the contractor, who shall also be solely responsible for the means and methods, and
sequencing of construction operations. Under no circumstances should the information
provided below be interpreted to mean that HKA is assuming responsibility for construction
site safety for the contractors’ activities; such responsibility is not implied and should not be
inferred.

Excavations are highly susceptible to sloughing. Protection and safety of workers is a key
element of design. Excavation should not be performed in inclement weather. Excavations
should not remain open or exposed to runoff.

Shallow temporary excavations for conventional foundations and shallow utilities up to about
5 feet deep are expected to stand vertical for short periods, provided the sidewalls of the
excavations are kept moist and are not allowed to dry out or become saturated with water.
Deeper excavations into the native soils, such as for the parking garage basement for
Building A, will require shoring and bracing or the sidewalls laid back at a maximum slope of
inclination of 1%2:1 (horizontal to vertical). Shoring will be necessary for steeper temporary
cuts or where sloping or benching back is not feasible. Actual configuration of benching and
or shoring for temporary cuts should be handled on a case by case basis.

Temporary shoring walls may be designed to be part of the permanent walls.

Retaining walls may be designed to be a part of the structure or remain independent of the
structure.

Permanent cut slopes exposing firm on-site soil should be cut no steeper than 2:1 (horizontal
to vertical) for heights up to 10 feet.

Spread Footing Foundation System

25.

26.

Shallow reinforced concrete spread footings, founded in engineered fill or firm on-site soil,
may support new structures. Please refer to Iltem Number 7 and Iltem Number 8, herein for
additional requirements for conventional foundation support.

Footings should be deep enough to accommodate a horizontal distance of at least 5 feet
between the bottom of all foundation elements and the surface of adjacent slopes.
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Continuous footings and isolated footings should be embedded into engineered fill or firm
on-site soil at least a full 24 inches for Building A, and at least 18 inches for Buildings B, C
and D. Continuous footings should be at least 18 inches wide and isolated footings should
be at least 24 inches wide. The foundation trenches should have horizontal bases and be
stepped where situated on sloping ground.

Foundations designed in accordance with the above, may be designed for an allowable soil
bearing pressure of 2,500 psf. This value may be increased by one-third to include short-
term seismic and wind loads.

Lateral load resistance for structures supported on spread footings may be developed by a
combination of friction between the foundation bottom and the supporting subgrade and
passive resistance against the buried portion of the footing. A friction coefficient of 0.30 is
considered applicable. In addition, a passive resistance of an equivalent fluid weight of 300
pounds per cubic foot against the footings may be used. The passive resistance may be
increased by one-third to include short-term seismic and wind loads. The passive resistance
can be assumed to start at the top of the lowest adjacent grade in pavement and concrete
flatwork areas, and at a depth of 1 foot below grade in unpaved areas. These lateral load
resistance values only apply to footings placed directly against undisturbed engineered fill or
on-site soil, or where the voids from forming are backfilled with engineered fill.

All footings should be reinforced in accordance with applicable CBC and/or ACI standards.

New footings located adjacent to other footings or utility trenches should have their bearing
surfaces founded below a 1%2:1 (horizontal: vertical) line projected upward from the bottom
edge of the adjacent footings or utility trenches.

The foundation trenches must be thoroughly cleaned of all slough or loose material prior to
pouring concrete.

The footing excavations must be observed by the geotechnical engineer prior to
placement of forms and rebar to verify subsurface soil conditions are consistent with the
anticipated soil conditions so that the city required foundation excavation conformance letter
can be prepared.

Reinforced Concrete Pier Foundation System

34.

35.

36.

The proposed structures, and associated improvements such as retaining walls, light
standards, and signage, can be supported on a drilled pier foundation system. These may
consist of a pier and grade beam system, such as for the buildings and retaining walls, or
individual piers such as for light standards and signage.

Piers must accommodate a horizontal distance of 5 feet between the base of the pier and
the surface of the adjacent slopes. Actual pier depth will be determined by structural engineer
based on loading, pier diameter and spacing.

Pier spacing must not be closer than three times the pier diameter. Actual spacing and depth
of piers will be determined by the structural engineer.
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Piers for short retaining walls, light standards, and signage should be at least 5 feet deep.
Piers for the new buildings should be at least 10 feet deep. An average skin friction capacity
of 350 psf may be used for piers at least 5 feet deep and an average skin friction capacity of
500 psf may be used for piers at least 10 feet deep. These values may be increased by one-
third to include short-term seismic and wind loads. These short piers do not provide a
reduction to liquefaction induced settliement. Anticipated initial total and differential initial
settlement for drilled piers designed as above is anticipated to be %z inches.

Based on our understanding of the project, and limited amount of possible liquefaction
settlement estimated at the site, we assume the buildings will be supported on conventional
footing foundations. If piers are used to reduce anticipated settlement due to liquefaction for
Buildings B, C and D, we estimate that they will need to be at least 25 feet deep to penetrate
the anticipated liquefiable near-surface layers. Initial total and differential settlement for
drilled piers at least 25 feet deep is anticipated to be ¥z inches. Anticipated additional
settlement due to liquefaction is estimated at under 1 inch total and under %z inch differential
settlement over 50 horizontal feet. We anticipate that the drilled piers will need to be at least
2.5 feet in diameter. If buildings are supported on piers to reduce potential liquefaction
settlement, we recommend that additional fieldwork using cone penetrometer testing be
performed at the proposed building footprints to maximize the efficiency of the design. Piers
less than 25 feet deep will not provide any significant reduction to liquefaction settlement.

For uplift resistance, an average skin friction value of 200 psf plus the weight of the piers may
be used for piers at least 5 feet deep, and an average skin friction value of 300 psf plus the
weight of the piers may be used for piers at least 10 feet deep. The skin friction value may
be increased by one-third to include short-term seismic and wind loads.

A passive resistance equivalent to a fluid weighing 300 pcf (acting on 1.5 pier diameters)
may be used. This value may be increased by one-third to include short-term seismic and
wind loads.

Piers located adjacent to other piers, footings or utility trenches should have their bearing
surfaces founded below a 1%:1 (horizontal: vertical) line projected upward from the bottom
edge of the adjacent piers, footings or utility trenches.

All piers should be reinforced in accordance with the structural engineer’s design.

It is possible some piers will require casing to control possible cave-ins during drilling. This
is especially the case where the piers penetrate sandy soils, wet soils, or saturated soils
below the groundwater elevation. Casing should be available on-site in case it is needed
during drilling.

The pier excavations should be thoroughly cleaned of all slough or loose material prior to
pouring concrete.

The pier drilling must be observed by the geotechnical engineer prior to placement of
forms and rebar to verify subsurface soil conditions are consistent with the anticipated soil
conditions so that the city required foundation excavation conformance letter can be
prepared.
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Retaining Wall Lateral Pressures

46.

47.

48.

49.

50.

51.

52.

53.

54.

Foundations for retaining walls should follow the foundation criteria in the previous sections
of this report.

To account for seismic loading, a horizontal line load surcharge equal to 16H? pounds per
linear foot of wall may be assumed to act at 0.6H above the base of the wall (where H is the
height of the wall in feet).

Retaining walls should be designed to resist both lateral earth pressures and any additional
surcharge loads. For design of retaining walls up to about 21 feet high and fully drained, the
following design criteria may be used:

a. Active earth pressure on the back of retaining walls that are free-to-yield may be
considered to be equivalent to a fluid weight of 55 pcf for level backfills, acting in a
triangular distribution.

b.  At-rest earth pressure may be considered to be equivalent to a fluid weight of 75 pcf,
for level backfills, acting in a triangular distribution.

In addition, the walls should be designed for any adjacent live or dead loads that exert a force
on the wall. For surcharges from adjacent live or dead loads within 1%z wall heights of the
back of the wall, use 45% of the surcharge load as a uniform horizontal pressure. For light
vehicle loads (cars and pickup trucks) within 1%z wall heights of the back of the wall, use 85
pounds per square foot as a uniform horizontal pressure. Seismic surcharge loads, and live
surcharge loads (such as traffic) should be evaluated separately (not be combined). For other
loading conditions HKA should be consulted for additional recommendations.

The above lateral pressure values assume that the walls are fully drained to prevent
hydrostatic pressure behind the walls. Drainage materials behind the wall should consist of
Class 1, Type A permeable material complying with Section 68 of Caltrans Standard
Specifications, latest edition.

The drainage material should be at least 12 inches thick and extend from the base of the wall
to within 12 inches of the top of the backfill.

Wall backdrains should be capped at the surface with clayey material to prevent infiltration
of surface runoff into the backdrains. A layer of filter fabric (Mirafi 140N or equivalent) should
separate the subdrain material from the overlying soil cap.

Retaining walls that act as interior building walls should be thoroughly waterproofed their
full height, especially at the cold joint at the base of the wall.

The base of the gravel column should be made impermeable. The heel of the foundation
should be water proofed to allow water to build up and enter drainpipe. A perforated rigid
drain pipe should be placed (holes down) about 1 inch above the heel of the wall foundation
and be tied to a suitable solid rigid drain outlet. The cold joint at the heel should be plugged
with a wedge of concrete or poured with rubber gasket type plug.
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We defer moisture proofing and water proofing recommendations to interior wall and floor
covering manufacturer’'s suggested specifications and/or a moisture/water-proofing expert.

Flatwork, Hardscape and Concrete Slabs-on-Grade

56.

57.

58.

59.

60.

Building floor slabs and exterior slabs, hardscapes, statuary, pavements, etc. should not be
supported on loose soil. They should be supported on engineered fill supported on properly
prepared subgrade soil. To reduce the effects of shrink/swell from the on-site medium to
highly expansive clayey soils, the upper 15 inches of the engineered fill supporting interior
concrete slabs-on-grade, and the upper 8 inches of the engineered fill supporting exterior
concrete slabs-on-grade, should consist of non-expansive fill meeting the recommendations
for import fill under Item 13, herein. Where a capillary break material is used, the capillary
break thickness may be counted as part of the recommended non-expansive fill thickness.
Where slabs and etcetera are within 5 of the break in slope, they may be supported on a
deepened footing or drilled pier foundation system. Soil subgrades should be prepared as
recommended in the section entitled "Site Grading”. Final slab grades should be proof rolled
to provide a smooth uniform working surface.

Slab reinforcing should be provided in accordance with the anticipated use and loading of
the slab.

Where floor dampness must be minimized or where floor coverings will be installed, concrete
slabs-on-grade should be constructed on a capillary break layer at least 4 inches thick and
covered with a membrane vapor barrier. Capillary break material should be free draining,
clean gravel or rock, such as 3/4-inch gravel. The gravel should be washed to remove fines
and dust prior to placement on the slab subgrade. The vapor barrier should be a high quality
membrane, such as Moistop by Fortifiber Corporation. The capillary break thickness may be
counted as part of the recommended non-expansive fill thickness. We defer moisture
proofing recommendations to floor covering manufacturer’s suggested specifications and/or
a moisture proofing expert.

Exterior slab reinforcement should not be tied to the building foundations.

Slabs and flatwork can be expected to suffer some cracking and movement. However,
thickened exterior edges, a well-prepared subgrade including pre-moistening prior to pouring
concrete, adequately spaced expansion and crack control joints at least at 8 foot intervals
and good workmanship should minimize cracking and movement.

Site Drainage

61.

62.

Proper drainage is key to this project. Control of runoff from upslope of the site, control of
infiltration and ponding adjacent to the foundation, and control of roof, surface and
subsurface seepage is important to proper performance of the structure foundations,
concrete slabs-on-grade, and pavements. Discharged collected water in a way so as not to
cause erosion.

Surface water should not be allowed to flow towards improvements during construction and
for the lifetime of the development. Surface drainage should be directed away from the
building foundations, flatwork and pavements. Surface drainage should include provisions
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for positive gradients (5% for 10 feet) so that water is not permitted to pond adjacent to
foundations, flatwork and pavements. Otherwise, drainage devises (e.g. area or strip drains)
must be used.

Provide provisions for surface water control and dispersion. Surface drainage improvements
may consist of v-ditches, catch basins or drain inlets in association with grading; all
connected to a storm drain system consisting of solid rigid pipe and clean outs.

Runoff and discharge must not be allowed to spill over graded slopes. Water should be
directed to drain inlets connected to a drainage system that discharges into the storm drain
system.

Rain gutters should be placed around roof eaves and conveyed to the storm drain system.
Conveyance and storm drain lines should consist of rigid, solid sturdy pipe.

Where lined perimeter foundation drains in association with waterproofed stem walls and
footings are included in the design, the drains should follow recommendations in the
Retaining Wall Section of this report.

The migration of irrigation water or spread of extensive root systems below foundations,
slabs, or pavements may cause undesirable differential movements and subsequent damage
to these structures. Landscaping should be planned accordingly and avoided adjacent to
structures.

Never connect subdrains and storm drain lines. Never surcharge one into the other. Both
systems should drain independently through discharge.

Utility Trenches

70.

71.

72.

73.

Trenches must be properly shored and braced during construction or laid back at an
appropriate angle to prevent sloughing and caving at sidewalls. The project plans and
specifications should direct the attention of the contractor to all CAL OSHA and local safety
requirements and codes dealing with excavations and trenches.

Utility trenches that are parallel to the sides of buildings should be placed so that they do not
extend below an imaginary line sloping down and away at a 1%2:1 (horizontal to vertical) slope
from the bottom outside edge of all footings. The structural design professional should
coordinate this requirement with the utility layout plans for the project.

Trenches should be backfilled with granular-type material and uniformly compacted by
mechanical means to the relative compaction as required by city specifications, but not less
than 95 percent under paved areas and 90 percent elsewhere. The relative compaction will
be based on the maximum dry density obtained from a laboratory compaction curve run in
accordance with ASTM Procedure D1557.

We strongly recommend placing a concrete plug in the trench where it passes under
foundation lines. Care should be taken not to damage utility lines.
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Trenches should be capped with about 1'% feet of relatively impermeable soil.

Erosion Control

75.

76.

77.

Do not discharge water directly on to slopes. Collected water should be discharged into the
storm drain system.

All bare soil and cut and fill slopes should be seeded and mulched immediately after grading
with barley, rye, grass and crimson clover or otherwise provided with erosion control
measures.

Erosion control measures must be maintained during construction. Refer to construction
timeframe constraints and local requirements.

Flexible Pavements

78.

79.

Anticipated traffic patterns and loading conditions for new on-site asphalt concrete
pavements were not available at the time this report was prepared. Therefore, we have
selected three different traffic indices 4.0, 5.0 and 6.0 for consideration and possible selection
by the design Civil Engineer. The project Civil Engineer should be afforded the opportunity
of specifying the most appropriate traffic index for the proposed traffic and usage. If a different
traffic index from those used herein is desired or required, please contact our office and a
suitable recommended asphalt structural section design can be provided.

Flexible asphalt concrete pavement sections have been designed based on the Caltrans
design method, which includes a gravel equivalent safety factor of 0.2 feet applied to the
asphalt thickness. A design R-Value of 5 was used in the pavement design. The pavement
section designs are shown in the table below:

Flexible Pavement Section Design

Subgrade R- Traffic Index Traffic Pavement Section, Inches
Value

Asphalt Concrete Aggregate Base/Subbase

Class 2 AB Class 2 ASB

2.5 75 -

5 4.0 Auto Parking 2.5 3.5 4.5

25 11.0 -

5 5.0 Light Duty 2.5 5.0 6.5

3.0 135 -

5 6.0 Medium Duty 3.0 6.5 8.0
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Asphalt concrete should meet the requirements for 1/2- or 3/4-inch maximum, medium
Type A or Type B asphalt concrete. Asphalt concrete should comply with the specifications
presented in Section 39 of the Caltrans Standard Specifications, latest edition.

Class 2 aggregate base materials should conform with Section 26 of the Caltrans Standard
Specifications, latest edition. Class 2 aggregate subbase materials should conform with
Section 25 of the Caltrans Standard Specifications, latest edition. Aggregate subbase
materials should have a minimum R-value of 50.

Provide adequate drainage for both the pavement surface and subgrade. Landscaped and
irrigated planters that are adjacent to the pavement should have cut-off curbing constructed
around them that extends a minimum of 6 inches into subgrade soil (subgrade in this case is
that beneath the pavement structural section).

Where heavy trucks, such as garbage trucks, busses will travel or make sharp turns, rigid
concrete pavements should be considered.

To have asphaltic concrete, aggregate base and sub-base sections perform to their greatest
efficiency, it is important that the following items be considered:

Grading should not be performed during inclement weather.

Remove unsuitable material, sub-excavate to specified grade, scarify exposed subgrade,
moisture condition the subgrade and compact to a relative compaction of 92 percent and
at least 2 percent over the optimum moisture content and tested by HKA. (Refer to Site
Grading Section of this report).

Any fill material should be placed in thin lifts as engineered fill and compacted to 92%
and at least 2 percent over the optimum moisture content and tested by HKA for on-site
materials, and at least 95% and at over the optimum moisture content and tested by HKA
for import materials.

Provide sufficient gradient to prevent ponding of water.

Base rock section should meet Caltrans Standard Specifications for Class Il Aggregate
Base, and be angular in shape.

Compact all baserock and subbase rock sections to a relative dry density of 95 percent
at over the optimum moisture content. Contact HKA 4 days prior to earthwork so that the
compaction curves samples of subgrade and baserock materials may be secured and
tested in laboratory so that resuilts are ready when field testing of compaction starts.

G. Place the asphaltic concrete in two lifts or as per Caltrans section 39-6.01. Place during

periods of fair weather when the free air temperature is within prescribed limits per
Caltrans specifications.

Provide a routine maintenance program, such as crack sealing, etc.
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Plan Review, Construction Observation and Testing

85. Haro, Kasunich and Associates should be provided an opportunity to review project plans
prior to construction to evaluate if our recommendations have been properly interpreted and
implemented. We should also provide foundation excavation observations and earthwork
observations and testing during construction. This allows us to confirm anticipated soil
conditions and evaluate conformance with our recommendations and project plans. If we do
not review the plans and provide observation and testing services during the earthwork phase
of the project, we assume no responsibility for misinterpretation of our recommendations.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

The recommendations of this report are based upon the assumption that the soil conditions
do not deviate from those disclosed in the borings. If any variations or undesirable
conditions are encountered during construction, or if the proposed construction will differ
from that planned at the time, our firm should be notified so that supplemental
recommendations can be given.

This report is issued with the understanding that it is the responsibility of the owner, or his
representative, to ensure that the information and recommendations contained herein are
called to the attention of the Architects and Engineers for the project and incorporated into
the plans, and that the necessary steps are taken to ensure that the Contractors and
Subcontractors carry out such recommendations in the field. The conclusions and
recommendations contained herein are professional opinions derived in accordance with
current standards of professional practice. No other warranty expressed orimplied is made.

The findings of this report are valid as of the present date. However, changes in the
conditions of a property can occur with the passage of time, whether they are due to natural
processes or to the works of man, on this or adjacent properties. In addition, changes in
applicable or appropriate standards occur whether they result from legislation or the
broadening of knowledge. Accordingly, the findings of this report may be invalidated, wholly
or partially, by changes outside our control. Therefore, this report should not be relied upon
after a period of three years without being reviewed by a geotechnical engineer.
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APPENDIX A

Site Vicinity Map
Site Plan
Boring Site Plan by Others
Boring Log Legend by Others
Logs of Test Borings by Others

Plasticity Chart by Others
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1] Standard Panatration Test Perm Parmaabiity

8 | Sample Attempt with No Racovery PR Pocket Penetromeier {1at) Unc Comprassive Strength

-~

KEY TO TEST DATA

B «LeinFELDER

Geotachmica!, Materials and Environmentat Engin

saring OAK CREEK PARK

iﬂOJECT NUMBER 12-3025-10 DATE

OFFICE CENTER

rSDlL"CLASSlFlCATlON CHART | pLATE |
AND KEY TO TEST DATA A-1

APR 1897 SCOTTS VALLEY, CALIFORNIA
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ICHL OF . UORMUY FRAITINERY

4083353434 ;

Feb-11.03 4:25pw; Page 34749

e

Othar Ory  Muisture
Laboratary Oansity  Canrtenmt
Tasts {pch %)

Blows/ 1DEPTH
Foor ™ lipgem

EQUIPMENT.  8°-Dia. Hollow Auger E‘LEVAT!ON, o

LOGGED BY. M. .Brigeno START DATE. 4-28:97

T ———

FINIGH DATE: 2.28.97

PP=3.5

PP=4.5+

PP=4.54+

PP=4.5+

— PP=45+

PP=46+

PP=4.5+

*  Converted to aquivalent standard
peneatration blow counts.

** Existing ground surface
at time ot drilling

— 15—
48

I
|

ASENTLRMRNLY

hy
]
b
L\\ N [ N
NN

~ 0
19 -
40 a
8
55 -

— f

10—
59

.

A%
R

|
N

H
I\
R

RN
AUNRAAANS

TN
N

RN

D

N

NSNN

AN
RN
OIMSNNRN N

. 3,
R
RN

A

S

Y
S
NN

SR

)
X
o

AN \% \X

t

e AT
RN

RN

MOTTLED YELLOW TO GRAY BROWN SiLFY
CLAY (CL} very stiff to hard, dry 1o maoist, with
traces of sand, medium plasticity

hard

NANNY

AN

GRAY SILTY CLAY (CL) hard, dry to moist,
medium plasticity

Bottom of Boring B-1 @ 26.5 faet.
No Free Groundwater Obssrved.

] k“KLEINFELDER

Geotechnical, Materials and Environmental Engineering

PROJECT NUMBER 12-3025-10 DATE

APR 1987

SCOTTS VALLEY, CALIFORNIA

LOG OF BORING B-1 _ PLATE

OAK CREEK PARK . A-2
OFFICE CENTER




o A vy RETRNKETNERES wuuu::_)-.mq-‘, Ea - S W ) “ ‘::).*’M’ t dg:‘f O e

EQUIPMENT. 8"-Dia Hollow Auger ELEVATION »»
Othar Dy Muoistuea Biows! JOLPIH

Laboratory Dansity  Contant Foot * lierery! LOGGED BY: M.Briseno START DATE. 2.29.97

et %)
Tests lpc FINISH DATE. 2.28.37

[

1 MOTTLED YELLOW TO GRAY BROWN SILTY
77 CLAY (CL) very stitf, dry to moist, medium
¢ plasticity

AIANAVAARRUN LN

AANANUNRRRA N,

{%\‘

S

PP=4.5+

&

R

Pl =25, saa Plate B-1 hard
minus #200 = 75%

PP=45+

RN
DN

A TR AN A AN
AT

R TR T, S

mottled gray and yellow brown

AN

PP=4.54 50 [ N
L

l
NN

AN

‘GRAY SILTY CLAY (CL) hard, dry to maist, |
madium plasticity

<

T
|
AV
A .

RS

PP=4.5+ ey

NRWVAN

{
I

VERRARR AR,

.-

PP=4.6+

~
I\
'f-l
3
Lol

1

AARLTTDARLL TR LALUAARAL A

AN

R A N R R,

PP=4.5+ 76/8"

DRDRINENRNRIRY

Lk

Botiom of Boring B-2 @ 26.5 Teet.

*  Cenvertad to equivalent standard
penetration biow counts.
Existing ground surface

at timae of drilling,

mKLEINFELDER LOG OF BORING B-2 PLATE
Geo(cchrﬁcal, Materials and Environmentai Engineering OAK CREEK PARK A_3

: OFFICE CENTER
PROJECT NUMBER 12-3025-10 DATE APR 1997 SCOTTS VALLEY, CALIFORNIA




[SUT——

a
[Fo———

S

T UTIATIUSS AR NI 4053953434 Fep-t1-00 412574, Page 35749
EQUIPMENT,  8*.Dia. Heilow Angar ELEVATION. <=
Othar Doy Mosture giows/! DEFTH i
Laborato-y Denarty  Contznt FOOr* [ipeery| LOGGED BY: M.Brissno STARY DATE. 2.28 37
Tests fpct % FINISH DATE: 223 97
7] YELLOW TO DARK BROWN SANDY CLAY (C(j
q//i,; medium stiff, moist to wet, trace of roats,
;'f/‘//% medium plasticity (FILL}
PP=1.5 87 26.0 5 A
| DARK BROWN SILTY CLAY (CL) medum ST,
PP=10 94 25.0 & Z moist, medium plasticity (FILL)
7
_
pP=215 94 22.0 7 5
B ¢ MOTTLED YELLOW BROWN SILTY CLAY (CL)
- _j: hard, dry to moist, medium plasticity
S .
- _J;g’d
-—mw;é;’
PP=4.5+ 68 B
Y
o
%%
_ q;gf_
2%
-~ -
/gj
15— 04
PP=4.5+ 70/8* ;é;
R %
%%%
27
-
427
L ,_///
7
A
o
PP+4.5+ -0
' 73/9"]: %%
W
Bottom of Boring B-3 @ 21.5 feet,
No Free Groundwater Ohsearved.
' Converted 10 squivalent standard
penetration blow counts.
** Existing ground surface
at tima af drilling.
LOG OF BORING B-3 PLATE
B KLEINFELDER
Geotachnical. Materials and Environmental Eagineering OAK CREEK PARK A '4
OFFICE CENTER _
PROJECT NUMBerR 12-3025-10  pATE  APR 1997 SCOTTS VALLEY, CALIFORNIA
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Feb-11.03 4:28Py; Paga 37749

e

Othar Qry  Moisture Biows! IDEPTH

Labaratary Ognaity  Contgn: Foor * (FEET) LOGGED BY: M 8risans START DATE 2.23.97

Teats (cehy {3}

CQUPMENT: 87 .Dia. Hotlow Auger ELEVATION; =-

FINISH DAYE: 2.28.97

]
i
je)

1
N

\;\

PP=1.75 -

w
N

BROWN SILTY CLAY (CL) madium stiff, moist
with trace of roats, medium plasticity

N

N
AN

PP=2.0 102 20.0 8

{
|
NANN

o
|
. Sk,
R
NSRNNARNNN

PP=4.5 98 220 16

T
1

MOTTLED YELLOW BROWN SILTY CLAY (CL)
stiff to hard, moist with trace of roots, medium
plasticity

1
§

]
d

AR LR LS

R Y

— 10—l
pP:45+ 44/8"'_.

AN
R I R R R e

1
1
RARNRRRRRRAY
NN

)

RSN
ARTRNRNNNNRNNRAN

s&\

O

PP=4.5+ 44/8“5:‘5"“

* Convertad ta equivalent standard

penetration blow counts.

“* Exlating ground surface
a1 time of drilling.

MOTTLED YELLOW BROWN SILTY CLAY {CO)
hard. moist, medium plasticity

Auger refusal @ 16.5 fset.

Bottom of Boring B-4 @ 18.5 feot.
No Frae Groundwater Observed.

BB «kLeinFeELDER

Gaotachaical, Matarials and Environmaental Enginesring

FROJECTNUMBER 12-3025-10  pATe  APR 1937 SCOTTS VALLEY, CALIFORNIA

LOG OF BORING B-4 PLATE

OAK CREEK PARK
OFFICE CENTER f'




1 CRANUM PARTNERS,

4083353434

)

Page G5/44

Biows/
Foot *

Montyra DEPT
Conrtent

(%)

Gry
Cansity
(pet}

Othar
Laboratary
Tests

(FEST)

H

EQ

LOGGED BY. M.Bnsano

UIPMENT.  B™-Dia. Hollow Augar ELEVATION: =+
STAAT DATE. 2.23.97

FInISH DATE: 2.28.97

PP=1.5 1

pP=1.0 2

PP=2.0
PP=4.0

PP=3.5 10

PP=3.5 16

| !
-
a1

PP=2.7%

14

l\va\

|

| I S U R
N e N R N e N N R s

|

i

N

NN
NN

N
RN

RN
O I A

TR

N
RANNNNENN

NN

RNy
AONSNRNNEN

N

Y

BROWN SANDY CLAY {CL} stitt, moist, medium
plasticity

MOTTLED YELLOW BROWN SILTY CLAY {CD
stiff ta very stifl, moist to wet, with traces of
roots and sand, medium plastigity

visible moisture on sample

grading olive gray and sandiar

GRAY CLEAN SAND (SP] medium dense, wet,
medium to coarse-grained

*  Converted to equivalant standard
psnatration blow counts.

== [xisting ground surface
at time ot dniting

Bottom of Boring B-5 @ 26.5 feet,

X KLEINFELDER

Geotechnical, Matarials and Envirgnmental Engineering

PROJECT NUMBER 12-3025-10 DATE  APR 1397

LOG OF BORING B-B PLATE

OAK CREEK PARK
NTER

OFFICE CE :
SCOTTS VALLEY, CALIFORNIA
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© GRANUM PARTNERS; 4083953434

Felbi-11-03  4:26PM; Page 39749

Other Oty Morsture #awl/ |DEPTH

Labaratory Censity  Conrent Foor * (FEET} LtOGGED 8Y: M 8nsanc

Tasts ipe!) {%)

EQUIBMENT: B .Dha. Hoifow Augat ELEVATION: ==

START DATE: 2.28.97

FINISH DATE: 2.93.97

|
[=]

A

]
1
TN

PP=1.5 2 .

i
l \'\ X X
TR

DRI

Y,

PP=3.0 " l_ —

AAKEMAINAL L TRNHERAL AR SR RN RN SRR AT SR NS

S N ),

SEALIRNLY
AN
SN EERRRRRCANNAN

)

— 10—

S

NN

IS

ANABUVLVRASSY

PP=4.0

A T A A RN

N

| S}
l-l ]
-
Ao
R

MOTTLED YELLOW BROWN SILTY CLAY (¢} |
stitf to very stiff, maist, with
tracas of roots, medium plasticity

Fae ST CEAT T suff, moist, trace 67

" Converted 1o aquivalant standard
panatratior biow county.

** Cxisting ground surface
At tima af drilling.

Bottom of Boring B-7 @ 16.5 teer,
No Free Groundwater Obsarved.

B «kLeinFeELDER

Geotechnical, Matartals and Environmentat Enginzering

PROJECT NUMRIR 12.3025-10 DATE APR 1897

LOG OF BORING B-7 PLATE

OAK CREEK PARK
OFFICE CENTER f
SCOTTS VALLEY, CALIFORNIA




Sant Byt GRANUM PARTNERS;

g

Othar
taboratory
Teats

e i T i e
-

Ory
Cansity
(peh

BUDIT ISy

e s —————— e

Moigrura migws/ |OERTH
Content Foot ¢ (FEET
(%}

EQUIRPMENT:  87-Cia Hollow Augar ELEVATION *°

LOGGED BY M Briseno START DATE 2.28.97
FINISH DATE: 2-28-97

pP=15

pP=3.0

PP=4.5

e PP=4.0

N
NN

5 —
11 R

10—
7 [

|

NN

X
AN

NN

4 stiff to very stitf, moist, with
traces of roots, medium plasticity

RTER
DN

S adh

D
RN

A

BN

MOTTLED YELLOW BROWN SILTY CLAY (CL)

AR DR
NS

sand

SRR
RN

DOURANNNNNN

ARV

SN

NN NN AN
R R R
AN NN NN

A
N
UNANRNRR

15 —F
22 3

—BROWRN SILTY CLAY (CL) sttf, moist, trace of

«  Convened 1o equwvalent standard
penatranan blow counts.

«* gxisting ground surface
at tima of driltng

Bottom of Boring B-7 @ 16,5 feet.
No Free Groundwater Observed.

KLEINFELDER

Geotechnical, Matarials and Environmantat Engineenng

LOG OF BORING B-7

OAK CREEK PARK

PROJECT NUMBER 12-3025-10 pate APR 1997

OFFICE CENTER
SCOTTS VALLEY, CALIFORNIA

PLATE
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By ORANUM BARTNERS, 4083953404 Fei- 1100 4:2GPM; Paga 4v/4a3
3 EQUIPMENT:  8-Dua. Hollow Augnr ELEVATION: =
Othei Ory  Moigtura Biows! |DPTH
Lalus ataty Dsasity  Content Fast® {ipepr)l LOGGED BY: M Briaano STARY OATE: 22897
Tests loct} (%) FIMISH DATE: 2.28.97
I o //é/ MOTTLED YELLOW BROWN SANDY CLAY (CL)
’ . _y//’/r madium stiff, moist, low plasticity
l A-/////;
7 - %
7
pera —q/%
,ﬁ
5 __ff 1 YELLOW BROWN SILTY SAND {SM} madium
1" [ densa, moist, fine-grained
- : b
| _}[[TGRAY SILTY CLAY (CL) hard, moist, medium
plasticity
10
PP=4. 5+ &3 l
L - Auger refusal @ 13 feet A
Bottom of Boring B-8 @ 13 feet.
No Free Groundwater Obssrvad,
*  Converted 1o equivalent standard
penetration Biow counts.
** Exigting ground surface
ot time of drilling,
LOG OF BORING B-8 PLATE

lk KLEINFELDER

Geotechnical, Matarlais and Environmental Enginesring

PROJECT NUMBER 12-3025-10

DATE APR 1897

OAK CREEK PARK
OFFICE CENTER
SCOTTS VALLEY, CALIFORNIA




Sant By: ORANUM PARTNERSD, 4083953404 Feo 11.03 4:27Pu; Page 42749

EQUIPMENT.  8".0ha. Hollow Auger ELEVATION: =»

Uther Ory  Muisture Blaws/ [DEPTH
Laporatory Densuy  Couwant Fast * yiepery! LOGGED BY. MLBrseno STAAT DATE 2.27.37
Tests (pct} (%}

FINISH DATE: 2-23.97

{ ® TP BROWN SILTY CLAY {GL) $1ff to very STff
&1 moist with traces of roots and sand, medium

e __,g“:/
A plasticity
PP=23.,25 7 Iﬂ. —«ﬂ;’f
2

</ MOTTLED YELLOW BROWN SILTY CLAY (CL)
/i bard, moist, medium plasticity :

o 6 end %
PP=4.5+ 10 l 4%

4 GRAY BROWN SILTY CLAY (CL) very sutf ta

i 7 hard, maoist
10— Y
PP=4.5+ 53 [ _%}/

=

N
X

T
|
Q

T
J
R

1
)
XS
N

GRAY SILTY CLAY [CL) fiard, moist. mediom 1
plasticity

NN

R R R

. PP=4.5+ 28

-

N

AAHNNY
TN

— 20—
PP=45+ 40 I -

v
MM

Bottom of Boring B-9 @ 21.5 faat,
No Free Groundwater Observed,

Converted (0 equivalent standard
panstration blow counts.

** Existing ground surface
a1 ime ot drilling.

EXI KLEINFELDER LOG OF BORING B-9 FLATE

Gaostschnical, Matariala and Environmaental Enginaaring OAK CREEK PARK : A.. 1 0

A OFFICE CENTER
PROJECT NUMBER 12-3026-10  DpaATe APR 1997 SCOTTS VALLEY, CALIFORNIA
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nt By GRANUM PARTMERS; BLENDERERER Fen 1103 d4:27Py; Pame 44146

YR A S
LOGCED BY _sas DATE DRILLEDA/DI /AR BORING DIAMETER _6' BORING NO._L
. "'E-Eg - Jd_ s =
= Ealg SFE5LgaLlgE| M
£ ez é SOIL DESCRIPTION v vg‘»-;- = 2185|%2 LAB
g |EE|5 R KR4 TN et RESULTS
S (3w SRR RIS Z w
“}Z Brown Silty fines SAMh with subrounded
i "1l gravels and ocecasional cobbles, damp,
i b 4] loose
- 2 1-1 o[ bark gray brown very fine GAWU with 7 .5439.8|27. %

.4 organic debris, sctrong orgaunle odar,
SN &
s} moist, seiff

4 - .‘..t
-
- ~4 :1‘
b & - -
i , 125 | naTive
[ : | Light gray Sllry CLAY with red beown
8 * moccling, moist, stiff " .
L 17 12.9706,.318.0] Qu=4900 psf
o 9 ~ V‘/
- lo -
11 /( i N
Light green brown Siley CLAY, moist,
: 12 7 / reiff
L] /
13 -
- -4 o
- 14 ) : s
.-,:f' Tan Silty medium SAND with subrowumded
"15 ‘1_3 L 1] granitic gravels, wet, medivm decose
i y ;: 2- Perched
16 4 L - 3L J4.5HI09,b17.7
:”j Dark gray SILT (veskly indurated), very
damp, very stiff
18 -
- 19 -
o -
20
:21 7 Increase in hardness - hard
- 22 -+ 5
“/7 Break-in~log
- 25 opnind
e Boring Terminated @ 247 : }
Jacobs, Raas & Associatas FIGURE NO. 2 log of Test Borings
26 LITNG WATPDmviLLE BaCER




Ik

1083953434

-
D
o
>
Lo
=
N
-d
n
12
Y
o
fe<d

—
LOGGED BY 545 DATE DRILLED r.21-82 BORING DIAMETER " BORING NO.__»
; L’ z8lg Jlozls
= Fel= cEl2S5sglB | F MisC.
= 1228 SOl ¢ I N E
= = L DESCRIPTION v R glR e LAB
oy SE%‘ %359'8°d§" RESULTS
FILL bt o
o
: | :Fi Brown Silty very fine SAND, dry, loose
- - RS
] S} weod dabris
2 | ] NATIVE=Dayk brown Silcy tine SAND, damn
L34, I’_J_,‘" loose 5 ST, 712007 Quel Q90 puf
F A [ _
A i Dark gray Clayey SILT, wcr, firm
S AT LR
: > q2- ¥l Brown very [ine Sandvy Ciayvev SILT, very
6 4] moist, stiff (no somple vecovered) 13
-~ 7oL
- - W Livht green brown Clavey SHJ with
A B Lirit oroy moceling, moisc, vers sciff
L - H :
-] 20 j4.4 RORROT. Y he30°
- = L H Cel650 psf
A
- 9 -y
L4
- wt
J’
L 10
- ~ bt
11 - M
- - ’
- 12 £
- 13 b3
16 4 4]
[ i
- U - L
= e
- a— r
16 3
—~ 17 i
S »4 Y_Pcrchcd
18 -
- 19 JH Creen brown very {inme Sandy SILT, wer,
R 111 ficm to stiff
- 20 - RAL
21 T
o 22 -P ]
-—/ Z111 Darkgray SILT (weakly indurated), very
_.///27 cl:mlpﬁ hury
25 Break-in-los —
. Borine Terminated € 25 .
Jacobs, Raas & Assoclates FICURENO. J Log of Test Borings

27

A4 ® waTsanvILLE saess

45143




LIS

Sent By:

GRAMUS f

PASTHERS; 1083953434

Fa- 1103

Ve

4:28P\;

Page 48/49

- —
LOGGED BY _sas . DATE DRILLED _7/%/ra BORING DIAMETER __g" BORING MO, _ 1
I .
. s 32ig J=8& Foy
< Etz SEISE L E L s s
£ jg28 SOIL DESCRIPTION IS ps|li 8502 - LAB
§' §§3'" E,‘{;ga ;Egaé:ﬁ RESUL TS
FILL it AR = 1
I
5 ] "'3- Brown Silty fine SAND with suhroundad
5 1 B (4} gravel and cobbles, dry, loose
L J3-t1lt] NATIVE-Gray bLrown Silty fine SAND damp,
2 i ,'ﬁ medlum dense
: - Gray Clayey STLT With Ted brown woTTIIng
i 37, very damp, hard 36 kosefii2.y 14,4 Qu= 19,000 o
- - ‘
4 ” Brown Silty fine SAND, damp. dense
- -t '
- 5 - ]
-] /q Red brown Silty CLAY with gray motcling
- 6 /(/ moist, hard
- 7 ...3"2
o 56 b.SHlos. 19.d g-26
- Jt C=2670 psf
- G - /
- 10 4 '*/{
11 < /(
12 A
r 7 /
13
- 14 /
L 15 - §
17 {
"‘18 - 3"j
L
T8, 48 2.7 [1029 21.q
L 20
- 21
(2] K4
| 2 //) Dork brown fine Saudy CLAY, ver7 moisc.
Lﬁ 9 Ty sriff <l
25 f . ﬁ W/L.7+5/88 Break- in-log
| i ! | Boring Terminated € Z235°
Jacobs, Raas & Associates FIQURE NO. 4 Log of Test Borings

23
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Sont By BRAMUM PARTNERS: 4083933434

:

Feh 1

S

RETE RS

¥
Y

03 4:

L

N Y

28PM;
e

SN
Vit

LOGGED BY __SAS__DATE DRILLED_7/5/88

BORING NO. __5

~ 8 §
ek SOIL. DESCRIPTION
5 213

-

le Ho

Depth, ft.

BORING DIAMETER 6"

Unitied Soil
Classitication

Blows/loot
350 fi-1bs.

Qu-ts.f .
Penetiometer

Dry Density
p.c.t

MISC,
tLAg
RESULTS

Moisture
% dry wt.

.Hil Light yelleow-brown very fine San
Sl b dry, sriff

s-1|. ]

- 31 | B orange-brown mottliap very stiff

dy SILT

5.2t Yellow~brown very fine Sandy Cla
- 5 - F| SLLT with orange-brawn mottling,
- - iti damp, hard

yey
very

| 4

~

1
s — ey

indurated silc stone) damp, hard

]
1

very hard

al i

- 11

)1

h-lz

i
T
Labnhdond Al

1

~-13

L.

- 14

Brown very fine Sandy SILT (wenkly

W R S

silt atone) damp, very hard

T

cbeamdbosnsiommiradodse & Y 3
.
o

v .

- 19 - —Z_— W/l 7/5/88

i

1
PR .
.

i
~N
~

i

-{f Break-in-log

Cray brown very fine Sondy SILT with
fine ailt stone (moderately indurated

30

60

[0/ 8!

2
.

w
+

L.54

2.9

105.

306 .

54,5

V0.9) Quulér8U psf

19.6] Gu=13390 pe-f

b - Aaripg Terminated @ 25°¢

. Jacobs, Raaa & Associatas

FIGURE NOQ.

6  Log of Test Borings

30
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By: GRANUM PARTNIRS, 4083933434 ; Feb-11-03  4:28PM; Page 49,40
LCGGED BY __Sat _ DATE DRILLED__7/3/ax BORING DIAMETER 0'_  BORING NO. f
; = ~—
) T=|o - 22 :
£ -E_zg‘-‘ E S5QIL DESCRIPTION o= 'g:.’- - 2|83 wz LAS
o (EXIX TRieR o xR RZsuULT
o 9= = = fons at S
FILL So|®TeL|s
fy=i-%
B i Orange Silty fine SAND with fine
U] ] granitic rock fragments and occasional 3 B.s+[H10.b 1S,
L _'_, gravels and cobbles, drv, moist dense
2 n !1
3 Je-20:1] naTLVE
- ‘H Dark gray brown very fine Sandy SILT,
4 : . B0 dump, suifl wvery moist 8 J.SHIBLP L2 Qu= 6470 ps
s )
-~ <41
6 - N
1
79 A
8 FlHo wiL 775788
9 1 1:; Yellow brown very fine Sandy Clayey STLT
Je-1H| wvicth crange-brown mottling, very moist,
10 4 Moscirt
- 11 o ‘E~v-v‘f ligl : ‘kwor!
L gt ery stiff, light gray brown stockwork
-~ LR
12 ' 16 | 2.8]98.7{25.3
~ 13 - ]‘
- 14 4.0 Blue gray Silt fine TAND willhv cTay
. 1+ binder, very moist, loose to medium densp
- 15 - e —— —
18 B Boring Terminated @ 1S’
b -t
17
-
L. 19 -
20 ~
.21 -
- 22 -4
- 23
L 94
Jacobs, Raas & Assoclales FIGURE NO. 7 Log of Test Borings
31 II'-". -"'.l'llll LA N




§ant By: ORANUM PARTNERS; 40873353404 Fen 11-00 41270 Page 43743

f) ™
. e _—
o cH
- 50 /’
7
N -
=
5 cL
3 o —
. Va
= /
g P
e
& / MH
or
ML
i e 21 _lor a oH
oL
o |
0 25 50 75 100
LIQUID LIMIT {LL)
[symbal Bodng | Dapth | LL | PL 4 PE | Sample Description 0 ¢ -ﬁ
O B3 55 45 20 25 | Gray Brown Silty Clay (CL)
Unified Sail Classification
Fine Gralned Soll Groups
Symbol 1L < 50 Symbol LL > 50
[} i i fi Inarganic 3il ngd ¢l i
ML :f;x?;;‘cp?;:\:fcn; 15 10 vary tina MH a";dhlggh :,:s:;’c;Y clayey sits
cL :gg&?:r‘:\icng:tyi:i;: tow to CH | '0orgenic clays of high plasticity
Organie gilts and argarmc shty clays of Organic clays of mediunt to
OL | sow plasticity OH | high plasticity. organic silts
PLASTICITY CHART PLATE
mKLEINFELDER OAK CREEK PARK
. OFFICE CENTER B 1
(FROJECT NO,  12.3025.10 SCOTTS VALLEY, CALIFORNIA )




Project No. SC11427
5 January 2018

APPENDIX B

County of Santa Cruz — Soils Engineer Transfer of Responsibility






oy

SO L ASILENEND, 4083853434 Feb-11-03 4:16PM;

Page 2

April 8, 1997

TO
IEE Vo,

B cieinFeLDEex

12-3025-10

GEOTECHNICAL INVESTIGATION
PROPOSED OAK CREEK PARK OFFICE CENTER
MOUNT HERMON AND GLEN CANYON ROADS

SCOTTS VALLEY, CALIFORNIA :

FOR: Hal Porter Homes
1210 Central Boulevard
PO Drawer 1088
Brentwood, California 94513

Attention: Mr. Brent Aasen

Copyright 1997 Kleinfelder, Inc.
All Rights Reserved

This document was prepared for use only by Hal Porter
Homes, only for the purposes stated, and within a reasonable
time from its issuance. Please read the "Limitations" section
of this report. Unauthorized use or copying of this docurnent is
strictly prohibited. See “Application for Authorization to Use”
located at the end of this document if use or copying is desired

by anyone other than Hal Porter Homes and for the project
identified above.

8-



Sent BY: UGHAMUM FAHINERS; 40838953434, Feb-11-03 4:16PM; Page 3

-

BOR KLEINFELDER

April 8, 1997
File: 12-3025-10

Hal Porter Homes
1234 Central Avenue
Brentwood, California 92614

Attention: Mr. Brent Aasen

Subject: Geotechnical Investigation Report Fur the Proposed Oak Creek Park Office
Center in Scotts Valley, California ;

Gentlemen:

Kleinfelder, Inc. is pleased to submit our geotechnical report for the proposed Oak Creek: Park
Office Center in Scotts Valley, California. The attached report provides a description of the
investigation performed and our recommendations for design of foundations, retaining walls,
earthwork and fiexible pavements.

In summary, it is our opinion that the site may be developed as presently proposed, provided that
the recommendarions presented in our report are followed.  The primary geotechnical
considerations with respect to the proposed construction are 1) the loose fill soils which will have
to be removed and replaced as engineered fill, 2) the moderate to high expansion potential of the
site soils, and 3) the proposed loction of the buildings across cut-fill sections of the site. | This
condition will likely result in differential settlement and therefore, the cut portions of the
buildings should be undercut and the soils replaced as engineered filt to provide an uniform
section of fill below the building pads. The proposed building structures may be supported on
shallow foundations with an allowable bearing capacity of 2,500 pounds per square foot at a
minimum embedment depth of 18 inches below the lowest adjacent finished grade. Post-
construction total and differential settlements for the building are anticipated to be on the order
of about 3/4-inch and 1/2-inch, respectively, based on the structural loads discussed in this réport.

We appreciate the opportunity of providing our services to you on this project and trust this
report meets your needs at this time. If you have any questinns concerning the information
presented, pleasc contact this office. '

Sincerely,

KLEINFELDER, INC Reviewed by _
g/(‘{/ / IK("/ ’ %L'—(%— [AA" g‘é (",’

Scott M. Leck, G.E. 2067 Gregory R. Ruf, C.E.

Senior Geotechnical Engineer Area Manager

cc: Addressee (4)
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GEOTECHNICAL INVESTIGATION REPORT
. OAK CREEK OFFICE PARK CENTER
! MOUNT HERMON ROAD AND GLEN CANYON ROAD
SCOTTS VALLEY, CALIFORNIA

1. INTRODUCTION

I This report presents the results of a geotechnical investigation performed for the proposed Oak
Creek Office Purk Center to be located at the comer of Mt. Hermon Road and Glen Canyon Road
I in Scotts Valley, California. The location of the site is shown on the Site Location Map, P!atc L.

This investigation has been performed for Hal Porter Homes, the project developer,

LY. Project Description

The project plan includes the construction of two two-story and one single-story office buildings
e with footprint areas of about 12,000 to 15,000 square feet with finished floor levels at ﬁbout
elevation 505 feet. On this basis, grading consisting of cuts of up ta about 10 feet and fills up to
about 5 feet are anticipated. Based on the proposed construction of wood and/or steel frarhing,
we anticipate that the building loads will consist of perimeter wall loads of 2 0 4 kips per lineal
foot and interior column loads of 40 to 80 kips; Slab-on-grade floors are also anticipated.

Additional sitc improvements will include paved parking and driveway areas and retaining walls

up to a maximum height of about 5 feet.

1.2.  Purpose and Scope of Services

The purpose of this investigation was to explore and evaluate the soil characteristics at the site
with respect to the proposed development. The Scope of Services performed for this

investigation, as presented in our proposal dated February 21, 1997, consisted of a site

12-3025-1 (1 27RGO33)s5) Page 1 of 25
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reconnaissance by a registered cngineer, review of published geologic maps of the area,

subsurface exploration, laboratory testing, engineering analyses of field and laboratory data,
preparation of this report.

and

The data obtained and analyses performed were for the purpose of providing design and

construction recommendations for site earthwork, underground utilitics, foundations, interior and

exterior slabs-on-grade, retaining walls and flexible pavements.

12-3025- [(127R GOl Pagc 20f 25
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2. GEOLOGY

2.1.  Geologic Sctting

The project site lies within the Santa Cruz Mountains which are located along the western edge

‘ of the Coast Range geomorphic province, a more or less discontinuous series of northwest

trending mountain ranges, ridges, and ntervening valleys characterized by intense, complex

} folding and faulting.

§ The project site is located within an area of hilly terrain approximately 1,000 feet west of

Carbonera Creek which drains into the Monterey Bay approximately 5-1/2 miles south of the site.
Based on a review of geologic maps of the project site, bedrock units present include the Santa
Cruz Mudstone, a thick-bedded siliceous organic mudstone and the Santa Margarita Sandstone, a
fine to medium grained friable sandstone, which are locally overlain by colluvium or rec.ldual

soils.

2.2, Faulting and Seismicity

The Scotts Valley area is seismically dominated by the active San Andreas Fault system, the
general boundary between the northward moving Pacific Plate (west of the fault) and the
southward moving North American Plate (east of the fault). This movement is distributed across
a complex system of generally strike-slip, right lateral, parallel and sub-parallel faults, V;’h.ich
include among others the regional San Andreas, Seal Cove-San Gregorio, Hayward and
Calaveras faults, located at distances of 7-1/2 miles northeast, 15-1/2 miles southwest, 20-1/2
miles northeast and 23-1/2 miles northeast, respectively. The site is not located within a State of
California Earthquake Fault Study Zone (formerly known as Alquist-Priolo Special Study Zi;;)ne)
and no mapped fault traces are known to traverse the site. However, the site will be subject;:d to

strong ground shaking. Therefore, the proposed structure should be designed accordingly.

12-3025-10(1 27R GOl Page 3 of 25 April’8, 1997
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3 SITE INVESTIGATION

.........

3.1 Site Description

We understand that the proposed project will consist of development of an approximately five-
acre, undeveloped site bounded by Mount Hermon Road, Glen Canyon Road, Oak Creek Road
and an exiting residential subdivision in Scotts Valley, California. Based on the ropogr:xphxc
information available, the site slopes down from north to south with maximum and mmnmum
elevations of about 540 feet and 495 feet, respectively.  The slope of the ground surface is
generally in the range of 6 to 1 (horizontal to vertical) or flatter at the southern part of the site,
while at the north part of the site, slopes of up to 3 to 1 ure preseni. At the ume of ourj site
exploration, the ground surface was covered with some grasses and weeds. A geotech:i:ical
investigation performed at the site in 1988 by others indicated that some loose Gill soils were

present along Mount Hermon and Glen Canyon Roads.

3.2  Field Investigation

A field investigation was performed on February 28, 1997. The field investigation consistcd of a
site reconnaissance, and drilling and sampling of nine borings to depths of between 11-1/2 and
26-1/2 feet below the existing ground surface. The borings were drilled using a lruck-moublzd
drill rig equipped with 8-inch diameter hollow stem augcers. The soils encountered in the boﬁings
were visually classified in the field and a continuous log of each boring was recorded by oﬁc of
our enginecrs. Samples were obtained from the borings by driving either a 2-inch inside
diameter Modificd California tube sampler, or a 2-inch outside diameter split-spoon sampler, to a
depth of 18 inches into the underlying soil using a 140-pound hammer falling 30 inches. :The
number of blows required to drive the sampler was recorded for each 6-inch penetration interval.
The number of blows required to drive the sampler the last 12 inches are noted on the boring
logs.

Visual classification of the soils encountered in our exploratory borings was made in general

accordance with the Unified Soil Classification System (ASTM D2487). A key for the

12-3025- 1 (1 27RGO3 Vsl Page 4 of 25 April 8, 1997
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classification of the soils is presented in Appendix A on the Boring Log Legend, Plate A-1. The
R logs of the borings drilled for this investigation are prescnted on Plates A-2 through A-10 of
: Appendix A. The approximate {ocations of the borings are shown on Plate 2 and were csumated
i by our engineer in the field based on measurements from the existing site comers. The Iocations

of the borings should be considerated accurate only 1o the degree implied by the method used

’ 3.3.  Laboratory Testing
l Laboratory tests were performed on selected soil samples to evaluate their physical

characteristics and engineering properties.  The laboratory testing program  ingluded
measurements of in-situ unit weights, moisture contents and Atterberg limits, The laboratoty test
results arc presented on the individual boring logs. Graphic prescntations of the results of

Atterberg limits are presented on Plate B-1 in Appendix B.

34. Subsurface Conditions

In general, the site soil conditions consist of an upper layer of medium stiff to stiff silty clay
soils. The thickness of the upper silty clay soils vary from about 2 1o 10 feet at the bonng
locations. At the Jocations of Borings B-3 and B-6, the upper 7 feet and 5-1/2 feet, respectwely
consists of medium stiff silty and sandy clay and loose clayey sand fill. Below the upper snlty clay
and fill soils, the deeper soils consist of stiff to hard silty clays; the auger met drilling refuqal at
depths of about 16 feet in Boring B-4 and 13 feet in Boring B-8, indicating very hard materials.
We obtained a Plasticity Index of 25 on a sample taken from the silty clay which indicates the
soils to have a moderate to high expansion potential. At the location of Boring B-5, a stratum of
medium dense sand was encountered at a depth of about 23 feet and extended to the bottom of

the boring at 26-1/2 feet, and at the location of Boring B-8, a medium dense silty sand was
encountered from about 444 to 7% feet,

Groundwater was encountered in Borings B-4 und B-5 at depths of 16-1/2 and 19 feet
respectively, groundwater was not encountered in the other borings drilled 4t the site. 1t should

12-3025- 1O(1 2TRGOI Y+ Page 5 of 25
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be noted that the borings were not left open and the groundwater level may not have had time to
stabilize in the boreholes. Groundwater levels may fluctuate depending on factors such as
seasonal rainfall, groundwater withdrawal and construction actvities on this or adjiccm
i properties. Due Lo the presence of the fill and less stiff upper soils overlying the site, there j is also

a possibility that a perched groundwater condition could exist, or develop, parnicularly _after
i periods of rainfall.

’ The above is a general description of the subsurface conditions encountered at the site in the
' borings drilled for this investigation. For a more dctailed description of the soil conditions

; cacountered, refer o the logs of borings preseated in Appendix A,

12 3025-10(1 27R GO sl
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4. CONCLUSIONS

4.1. Generyl

Based upon the data collected during this investigation, and from a geotechnical enginegring
standpoin, it is our opinion that the site may be developed as presently planned provided that the
recommendations presented in this report are incorporated in the design and construction of the

project.

Our primary geotechnical consideration with respect to the proposed construction is 1) the
presence of loose fills which if not removed and recompacted, would likely resuli in
unacceptable total and differential settlements of the structures and pavements; 2) the moderate
to high expansion and shrinkage potential of the native site soils; and 3) the location of buildings
across cut-fill transitions where very stiff o hard soils will underlie part of the buildings.’ To
reduce the potential for differential settlement across these two different materials, the cut section
of the building pad should be undercut and reconstructed as enginecred fill to provide agpad

uniformly underlain by engincered fill.

Detailed geotechnical engineering recommendations addressing the surficial soils, site clcairing
and preparation, site earthwork, foundations, slabs-on-grade, retaining walls and aspfvhalt
pavements are presented in the remaining portions of this report. The following opinibns,
conclusions, and recommendations are based on the properties of the materials enceuntereﬂ in

our borings and the results of the laboratory testing program.

4.2.  Fill Soils

As discussed previously, loose fill soils were identified at the southern part of the site. The
placement of building foundations or pavement sections on these existing fills will likely result in

unacceptable total and differential settlements of the ground surface due to compression.

12:3025-10(127RGO33ysi Page 7 of 2§ April 8, 1997
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The cxisting fills appear to be located within areas which will be filled to create the bmldmg
Pads, parking lots and driveways. Therefore, these fills should be overexcavated and replaced as

enginecred fills prior to placing the fills required for site grading.

43  Expansive Soils

Based on the results of our field investigation and laboratory testing programs, the silty clay soils
located at the site appear to have moderate to high expansion potential. Expansive soils;arc
characterized by their ability to undergo significant volume changes (shrink or swell) du¢ to
changes in moisture content. Changes in mojsture content can result from rainfall, landscapc
irrigation, utility leakage, roof drainage, perched groundwater, drought or other factors. Chanjges
in soil moisture may result in unacceptable settlement or heave of structures, concrete siabs
supported on grade or pavements supported on these materials. Depending on the extent Eand

location below finished subgrade, these soils could have a detrimental effect on the propmed

construction.

44. Cut-Iill Transition Considerations

Based on the proposed grading plan, the buildings will be situated on both cut and fill areas of
the site. Because of the dense, relatively incompressible nature of the less weathered s_goils
underlying the site, it is our opinion that structures founded on both undisturbed native maler;ials
and fill soils will be subject to excessive differential settlements, For this reason, the cut poriion
of the building pads should be overexcavated a minimum of two feet below the proposed beating
level of the foolings and the excavated materials replaced as engineered fill to provxdc a

relatively uniform fill thickness below the buildings footprints.

12:3025- 10(127RGO33)/5! Page & of 2§
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4.5. Liquefaction

Soil liquefaction is a phenomenon in which saturated, cohesionless soils losc their strenpgth due to
the build-up of excess pore water pressure during cyclic loading such as that induced by
earthquakes. The primary factors affecting the liquefaction potential of a soil deposit are 1) leve!
and duration of carthquake shaking; 2) soil type and consistency; 3) cxisting overburden; and 4)
depth to groundwater. Soils most susceptible to liquefaction are clean, foose, fine-grained sands
and silts which arc saturated and uniformly graded. Silty sands have also been proven tg be
susceptible to liquefaction. The occurrence of liquefaction is generally limited to soils Ioc:med

within about 50 feet of the ground surface.

The subsurface soils encountered in our exploratory borings consist gencrally of clays and silts,
with the exception of two borings where sands were encountered. At the location of boring B-5,
4 medium dense medium to coarse grained sand was encountered below the groundwater lcvél at
a depth of about 22 feet. There is a low to moderate possibility that this sand could hquefy
during strong earthquake shaking. However, even if it did experience liquiefaction, because it is
confined below relatively stiff, non-hquefiable soils, and does not appear to be continuous across
the site, there is a very low possibility of ground surface failure. The consequenccé of
liquefaction would be limited to minor settlement of the ground surface. The silty sand idcq’fxcd
in Boring B-8 appears to be located above the groundwater level, and therefore liquefaction of

this sand stratum is unlikely.

4.6 Soil Profile Co-Efficient and Near Source Factors

The project site is located in Seismic Zone 4, and can be classified » from a seismic standpoint, as
being a relatively stiff soil site with soil thickness less than 200 feet, Based on the blow coum
data from the boring logs, the appropriate soil profile coefficient factor, S, equal to an “S" faclor

of 1.0 according to Table 16A-J of the 1995 California Building Code.

12-3025- 10X 127R G033 )5l Page 9 of 25
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Structures located near a seismic snurce may have a higher potental for damage due to near-fault
1 il * motions. The Near Source Acceleration Factor, N,. and the Near Source Velocity Factor, Ny,
: were estimated for the site from Tables 16-S and 16-T as proposed by the Structural Engirjeers
. i Association of California (SEAOC) to the Intemational Conference of Building Officials (ICBO)
N for adoption into the 1997 Uniform Building Code (UBC). For the San Andreas fault, a Type A
8 1’ fault, located a distance of about 12 kilometers from the site, N, is estimated at 1.0 and N, is
! ' estimated at 1.1,

12-3025- IO{127RGO33 Y5t Page 10 of 25 Apnil 8, 1997
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5. RECOMMENDATIONS

5.1. Site Preparation and Grading

5.1.1, General

Grading is most economically pecformed during the summer months when the on-site soils are
driest. Delays should be anticipated in site grading performed during the rainy season dtfle to
excessive soil moisture. Comparatively expensive construction procedures should be anticiémted
if grading must be performed or tnitiated soon after the rainy season. Where excessively wetgsoils
are present, chemical stabilization, removal and replacement, or allowance for natural drying
through cvaporauon will be required if grading is to be accomplished as recomimended bélow.
As discussed, the cut portions of the building pads should be overexcavated to a level two feel

below the bottom of the footing bearing level and the material replaced as engineered.

5.1.2. Stripping and Site Clearing

Prior to the start of site grading, all surface vegetation, organic-lunden soils and other deletérious
matter should be removed from areas to be graded. The actual depth of stripping shoujld be
determined by Kleinfclder at the time of grading. Materials resuliing from the stribping
operations may be stockpiled on-site for subsequent use as topsoil in landscaped areas or should
be removed from the site. These materials are not acceptable for use in engineered fills. In the
cvent that the site is clearcd and vegetation allowed to grow in the cleared areas prior to start of

construction, additional stripping may be required prior to initiating earth moving activities..

Prior to start of construction, the site should be cleared of all fill soils, abandoned and/or
designated buricd utility lines and other below grade obstacles encountered during this operation.
All rubble and debris generated during the clearing operation should be removed from the site.

To allow us to substantiate that our recommendations for site clearing have been adhered to, the

12-3025-1 (1 27RGDI3Ysl Page 11 of 25 April 8, 1997
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site clearing work should be perfurmed under the observation of a representative from

Kleinfelder. Existing fills should be completely remove a horizontal distance of 5 feet beyond

the building perimeter.

| 5.1.3. Subgrade Preparation

! Upon the completion of site clearing, we recommend that the cut portions of the building pads be

overexcavated to a level two feet below the proposed footing bearing level and this material be

replaced as engincering fill as described below. This area of overexcavation should extend at

least 5 feet beyond the building perimeters. Prior to placing fill, upper 12 inches of soil below

! the pad grade or in areas to receive new construction should be scarified and moisture
conditioned 1o between 2 and 5 percent above optimum moisture content and recompacted to at
‘ lcast 90 percent of the laboratory maximum dry density as obtained by the ASTM D1557-91 test

; method. The scarified soil should be compacted in accordance with the rccommendéilions
presented below in Section 5.1.5., "Fill Placement and Compaction.” This area should extend at
least 5 feet beyond the building perimeters as well as adjacent concrete slabs-on-grade and

parking areas,

5.1.4. Material for Fill

In general, the existing site soils with an organic content of less than three percent or without
visible organic matter deemed excessive by Kieinfelder and free of any deleterious materials or
hazardous substances, may be used as general engineered filt to achieve project grades except
where “non-expansive” fill is recommended. Fill soil materials placed within the upp;er 18
inches beneath interior slabs-on-grades should consist of imported “non-expansive” materials,
The “non-expansive” fill materials should extend horizontally at least five feet beyond zhé plan
areas of all slabs-on-grade including adjoining exterior (perimeter) sidewalks. Non-expansive

fill material should be primarily granular but should not contain any rocks or Jumps larger than
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three inches in greatest dimension with no mwore that 15 percent of the material larger than 1.5
inches. The material should have a minimum of 20 percent passing the Number 200 mesh sicve

and a Plasticity Index of 12 or less.

5.1.5 Fill Placement and Compaction

In general, all on-site soils should be moisture conditioned to between two and five percent
above the optimum moisture content and compacted to at least 90 percent relative compaétion.
Subgrade sotls in sidewalk areas should be compacted to between 85 and 90 percent to a depth of
eight inches, Subgrade soils in pavement areas should be compacted to a minimum 95 percént in
the upper 12 inches. Aggregate base for pavement sections should also be compacted to 95
percent relative compaction. The percent relative compaction should be based on the maximum
dry density obtained in general accordance with ASTM D1557-91. Moisture conditioningi may
include the drying of soils with moisture contents exceeding 5 percent above the optihum

mpoisture conient,

Imported, non-cxpansive fill soils in building pad areas should be moisture conditioned to
between optimum and two percent above optimum moisture content, and compacted o atileast
90 percent relative compaction. Fill materials should be placed in Jifts not exceeding 8 inclics in
uncompacted thickness. We recommend that compaction be done by mechanical means bnly.
Due to equipment limitations, thinner lifts may be necessary to achieve the recommended %lcvel

of compaction.

5.1.6. Trenches

All underground utility trenches should be backfilled with compacted engineered fill. Eithér the
existing sitc soils or imporied sand may be used for backfilling utility trenches. The (irench
backfill should be compacted to at least 90 percent relative compactien and capped “;ith i
minimum 12-inch thick layer of compuacted, on-site fll soil similar to thut of the adjuéiuing

12-3025-10(127RGO33 )/t Page 13 of 25 Apri!; 8. 1997
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_ subgrade. In addition, the upper 12 inches of all trench backfill in areas to be paved should be

- compacted to at Icast 95 perceat relative compaction. The backfill material should be placed in
lifts not excceding cight inches in uncompacted thickness. Thinner lifts may be necessary to

achicve the recommended level of compaction of the backfill due to equipment limiratibn&
Compaction should be performed by mechanical means only. Water jetting to attain compac:tion

should not be permitted. All trenches should be constructed in accordance with OSHA and Cal-

OSHA Safety Standards.

!' §.1.7. Surface Drainage

; Final site grading should provide surface drainage away from structures and slabs-on-gra«%c to
reduce the percolation of water into the underlying soils. Ponding of surface water should nat be
l allowed adjacent to structures. Gradces should be sloped away from the structures a minimm}n of
' 4 percent in landscaped arcas and 2 percent in paved areas for a horizonial distance of at least 5
feet. Rainwater collected on the roofs of the building should be channeled through gunitcrs,
downspouts and closed pipes which discharge on the pavement or lead directly to the site s{orm

sewer system.
5.1.8. Subsurface Drainage

To reduce the potential for surface or subsurface water from entering the building undcrfloor
areas, we recommend that a continuous subdrain be located across the site immediately adja;fccm
to the rear (upslope) of the buildings. The subdrain should consist of a four-inch dianflctcr
perforated drain pipe, placed in the bottom of a trench at least 12 inches wide and three feet deep.
The trench should be backfilled with drain material, such as 3/4-inch by 1/2-inch drain fock
wrapped in a non-woven geotextile such as Mirafi 140N. The upper 12 inches of the subdrain
should be backfilled with compacted on-site clayey soils. The subdrain pipe should be connécted

to a solid drain pipe leading to a suitable discharge point.

12-3025-10(127R G033 sl Page 14 of 25 April 8 1997
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5.1.9. Seepage Control

Where slabs or pavements abut against landscaped areas, some method should be used to protect
the base rock layer and subgrade soils against saturation from water in the landscaped areas. If
landscape water or surface runoff is allowed to seep into the pavement section, the service life of
the pavement may be reduced. Methods of reducing seepage into the pavement sections: may
include vertical curbs extending at two inches below the base rock/subgrade interface, or
| subdrains behind curbs in landscape areas. Also, care should be taken to prevent over-watering
; of landscaped areas adjacent to pavements. Cut-offs should be carefully constructed such that
they extend below the base rock section and are poured neat against undisturbed native soil or
compacted clayey fill. The cut-offs should be continuous and any wiility trenches (imigation
fines, electrical conduit, ete.) that extend through, or under the curbs, should be sealed: with

compacted claycy soil or poured in-place concrete.

Where utility lincs cxtend through or beneath perimeter footings, permeable backfill should be
terminated at least one-foot from the footing. Concrete should be used around the pipe to act as a
seepage cutoff. Beneath footings, the pipe should be “sleeved” through concrete cut-offs, and the
annular space around the pipe should be filled with a waterproof caulk. This will help reduce the

amount of water seeping through the previous trench backfill and collecting under the buildiﬁgs.

5.1.10. Construction Observation

Variations in soil types and conditions are possible and may be encountered during construétion.
In order to permit correlation between the soil data and the actual soil conditions encountered
during construction, and to check for conformance with our recommendations as pdgi%xzally
contemplated, it is imperative that Kleinfelder be retained to perform continuous review as
required during earthwork, excavation, and foundation phases of construction. Ali earthwork
should be performed in accordance with the recommendations presented in this report, or as

recommended by Kleinfclder during construction.
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5.2 Foundations

5.2.1. Shallow Foundations

The proposcd structures may be supported on conventional spread footings bcumg on
engineered fill soils. Continvous footings should have a minimum width of 18 inches and
isolated spread footings & minimum width of 24 inches. Exterior footings should be embedded a
minimum of 18 inches below the lowest adjacent grade or bottom of slab, whichever is deeper.
Interior footings surrounded by concrete slabs-on-grade should be embedded a minimum of 18
inches below the bottom of the slab. All shallow footings may be designed for an allowable
bearing pressure of 2,500 pounds per square foot due to dead plus live loads. The allowable

bearing pressure may be increased by one-third for transient loads such as seismic or wind,

To maintain the desired support for the foundations, footings located adjacent to utility trenches
or other footings should be deepened as necessary so that the bearing surfaces are bclow an
imaginary plane having an inclination of 1.5 horizontal to 1.0 vertical, extending upward from
the bottom edge of the adjacent footing or utility trench. If utility trenches will be located such
that the footings will bear in the zone above the above described j imaginary plane, we reccmmend

that the trenches be backfilled with a sand-cement slurry (contralled density backfill) consisting

of a two sack mix.

All visible cracks in the bottom of footing excavations should be closed by moisture conditioning
for a minimum of two days prior to placement of concrete. Water should not be allowed to pond
in the bottom of the excavations. Areas which become excessively wet should be over-excavated
to a firm base. We recommend that Kleinfelder be retained to observe the footing cxcava(zons

prior to placing reinforcing steel or concrete to check that footings are founded in the anticipated

bearing soil.
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5.2.2. Lateral Load Resistance

or footings bearing on cngincered fill materials, lateral loads may be resisted by friétion
between the foundations and the supporting subgrade. A friction cocfficient of 0.30 can be uscd
for design. Additionally, lateral resistance may be provided by passive pressures acting agamst
the sides of spread footings provided they are poured neat against undisturbed soil or properly
compacted fill soils. We recommend that a uniform passive pressure of 300 pounds per cubic
foot be used for design purposes. This passive pressure can be assnmed ta act starting at (he top
of the lowest adjacent grade in paved areas and at a depth of one-font below grade in unpaved

areas. The allowable passive pressure may be increased by one-third for lateral loading due to

wind or scismic forces.

5.2.3 Settlement

Provided the building areas are properly graded and foundations designed and constructed in
accordance with our recommendations, we estimate the maximum total post—construcuon
settlement resulting from surcharges imposed by the foundation loads will be about one mch, and
that post-construction differential seulements will be on the order of % inch over a horizontal
distance of about 40 feet. It should be noted that specific foundation loads were not available at
the time this report was prepared. Our assumptions regarding the building loads are dncussed

under Section 1.1. Further settlement analyses may be warranted when structural design loads
have been finalized.
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5.3. Slabs-on-Grade

5.3.1. General

We recommend that concrete slabs-on-grade jn the building pads be placed on non-expansive fil}

ro—

soils, as described above. Prior to the placement of the non-expansive fill, the exposed subgfrade
{ should be moisture conditioned and compacted as described above. A four-inch thick layér of
capillary break material (free-draining crushed rock), and a two-inch thick sand cover, as

discussed below should also be placed under the slabs.

Although the recommended subgrade preparation methods presented in this report will hefp to
reduce the potential problems associated with expansive soils, it may not fully eliminate tbcm
Therefore, a mitigation measures including reinforcement and construction joints, as discussed
below, are recommended for inclusion in the structural design 1o further reduce the effects of the
expansive soils. Frequent construction or control j Joints should be provided in all concrete slabs

where cracking is objectionable,

5.3.2. Interior Slabs-on-Grade

Imported, non-expansive materials as discussed in Section 5.1.4 "Materials for Fill" should be
used within the upper 15 inches of the building areas. Prior {0 the placement of the pon-
expansive fill, the subgrade soils in the slab-on-grade areas of the buildings should be scarified,
moisture conditioned and compacted as discussed in Section 5.].3. "Subgrade Preparation.”
Once moisture conditioned and compacted, the subgrade soils should not be allowed to dry out
prior to the placement of non-expansive fill. A capillary break consisting of at least four iniches
of free draining gravel, such as 3/4-inch by 1/2-inch crughed rock, should be provided beneath
the slabs. Slabs should be provided with a plastic vapor barrier of at least 10-mil thickness ,lovcr
the free draining gravel layer where vinyl floor covering, carpets, tile, or other moisture Sensjiu've

flooring will be placed on the floor, or where moisture protection is desired. To promote more
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uniform curing of the concrete, and to provide protection for the membrane, two inches of clean
sand should be placed on top of the membrane prior to the placement of concrete. The grave]
and sand layer may be considered as the upper six inches of the recommended non-cxpansive fill

section.

As 2 minimum, slabs should be at least four inches thick, and should be reinforced to reduce
cracking due to the expansive soils. The slab thickness and reinforcement should be designéd by
a Structural Engineer. Joints spaced no farther apart that 12 feet should be provided 1o conlrol
cracking. As a minimum, we suggest that slabs contain No. 3 reinforcing bars at 18 mchES on
center each way. Care should be taken to see that the reinforcing is placed a slab mid-height. “The
minimum recommended steel will not prevent the development of slab cracks but will afd in

keeping joints relatively tight and reduce the potential for differcntial movement between

adjacent panels.

5.3.3. Exterior Flatwork

For either exterior non-vehicular use concrete slabs-on-grade or walkways, the hardscape should

be underlain by four inches of Class 2 aggregate baserock compacted to a minimum of 90 percent

relative compaction.

Exterior flatwork will be subjected (o edge effects due to the drying out of the subgrade soils
along the outer edge of the slab. Deepened edge sections and controlled irrigation of landscapcd
areas adjacent to the flatwork will aid in reducing the potential for the shrinkage and swellmg of
the underling expansive soils. By maintaining the $oil moisture content, the rcsultmg;sml

displacement or shrink/swell cycles will also be reduced.

To reduce the amount of vertical movement of exterior concrete flatwork, which will not be
subjected to vehicular traffic, we recommend that subgrades for these slabs be scarifi cd ‘to a
minimum depth of 12 inches, moisture conditioned to between two and five percent above the
optimum moisture content and compacted to a relative compaction of between 85 and 90 percent.
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Subgrade soils beneath exterior flatwork subject to vehicle traffic should be compacted to 90
b percent. Increased depth of moisture conditioning or the usc of a non-expansive fill iayu
beneath exterior slabs-on-grade will further reduce the potential for displacement of overfymg

concrete slabs as a result of soil swell with moisture increase.

5.4.  Retaining Walls

We anticipate there will be retaining walls for grade separation at the north part of the site; We
recommend that cantileveced retaining walls be designed to resist an equivalent fluid pressure of
55 pounds per cubic foot (pcf) for the case of a horizontal hackfill. The earth pressures prescmcd
do not include hydrostatic pressures and assumes that the wall will be backfilied with compdcted
native soil. Wherever the walls will be subjected to surcharge loads, the walls should be
designed for an additional uniform lateral pressure equal to one-third of the anticipated surcharge

load.

To reduce the build-up of hydrostatic pressures, drainage should be provided behind the retaining
wall. The wall may be drained by providing at least a 12-inch wide zone of drain material, such
as 3/8-inch by 1/2-inch drain rock wrapped in a non-woven geotextile such as Mirafj 140N
behind the back face of the wall, Alternatively, drainage may be provided by the pla»cmcnr of a
commercially produced composite drainage blanket, such as Miradrain, extending contmuously
up from the base of the wall. The wall drain should extend from the base of the wall 1o abou[ 18
inches below the top of the wall, and should be capped with a layer of compacted lmpcr\nous
native soil. The wall drain should be connected to a four-inch diameter perforated drain plpe
surrounded with drain rock wrapped in filter fabric. Drainage outlet should be provided by a
solid drain pipe leading to a suitable discharge point. To reduce the potential adversc affects of
water seeping through the walls, we recommend that the backs of the walls be wnter/damp
proofed prior to backfilling.

The retaining wall may be supported on 2 spread foundations bearing on undisturbed natural soils

or engineered fill. Footings should be designed as discussed in Section 5.2.1. “Shallow
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Foundations.” Resistance to lateral loads can be obtained as discussed in Section 5.2.2. "Lateral

S Load Resistance” of this report.

5.6. Pavements

Pavement for this project will consist of parking and driveway areas. We assume vehicle Ioa@ling
for this project will be variable and consist primarily of passenger vehicles. For thig use, we
estimate traffic indices of 4.5 to 7, The actual traffic indices used should be determined by the

Civil Engineer in consultation with Hal Porter Homes.

We have made our pavement section recommendations assuming the pavement subgrade 'soil
will be similar to the silty clay soils described in the boring logs. If site grading exposes soil
other than that assumed, we should perform additional tests to confirm or Tevise : the

recommended pavement sections for actual ficld conditions,

~— Based on the soil particle size and plasticity, we have estimated an (R)-Value of 5. In gcnéral,
Test Method 301-F of the State of California Department of Transportation, as modified by the
“Flexible Pavement Structural Section Design Guide for California Citics and Counties,” was
used (o develop recommended pavement design sections. Development of the Califoﬁia
pavement design method is based on empirical formulas and data, primarily related to highways
and moving loads. Therefore, selection of a Traffic Index (TT) cannot be made strictly bas::gi on

the estimated volume of traffic for the desired life span,

We recommend that the anticipated traffic and the alternate pavement scctions presented be
reviewed by the project civil engineer in consultation with the owner during the development of
the final grading and paving plans. As a minimum, we recommend the use of a section based on
a Tl of 5 for areas subject to automobiles traffic lanes. Where moderate to frequent light t{—uck
traffic is anticipated, we suggest the use of a pavement section for a TI of at least 6, Rigid paving
coansisting of Portland cement concrete should be considered for use for use at truck docks, refuse

bin pick-up locations and areas where trucks may be parked.
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Asphalt concrete, aggregate base and subbase, and preparation of the subgrade should conform
to, and be placed in accordance with, the California Department of Transportation Standard
Specification, latest revision, except as noted herein. ASTM Test procedures should be uaed to
assess the percent relative compaction of soils, aggregate base and asphalt concrete. Asphalt
concrete should be compacted to a minimum of 92 percent of the maximum theoretical unity

weight (Rice Gravity),

Parking areas should be sloped at a minimum of 2 percent and drainage gradients maintained to
carry all surface waler off the site. Surface water ponding should not be allowed anywhere on the
site during construction. Seepage cut-offs should be constructed as presented above in Sccnon

5.1.9. “Seepage Control.”

The pavement subgrade should be scarified to a depth of 12 inches and compacred to a minimum
of 95 percent relative compaction at a moisture content of between 2 and 5 percent above
optimum moisture. The Class 2 aggregate base course material should be compacted to at Jeast
95 percent relative compaction. The percent relative compaction should be based on the

maximum dry density obtained in general accordance with ASTM D1557-91.
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o FLEXIBLE PAVEMENT DESIGN ALTERNATIVES
(Subgrade R-value = 5)

Agprepate Total

Asphalt Base Pavement

Traffic Concrete Class 2 Thickness

Index (inches) (inches) (inches)

4.5 2.5 9.5 12.0
50 2.5 110 13.5
5.5 3.0 12.0 15,0
6.0 3.0 14.0 17.0
6.5 3.5 15.0 18.5
7.0 40 15.5 19.5

AC = Type B Asphalt Concrete
AB = Class 2 Aggregate Base (Minimum R-Value = 78)

Euch traffic index represents a different level of use. The owner or designer should determine

which level of use best reflects the project and select appropriate pavement section(s).
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6. ADDITIONAL SERVICES AND LIMITATIONS

6.1. Additional Services

The review of plans and specifications, and the observation and testing by Kleinfelder of
earthwork related construction activities, are an integral part of the conclusions and
i recommendations made in this report. If Kleinfelder is not retained for these services, the client

will be assuming our responsibility for any potential claims that may arise during or ‘after
! construction. The required tests, observations, and consultation by Kleinfclder during

construction includes, but is not limited to:

review of plans and specifications;
observation of site clearing;
observation of retaining wall construction:

construction abservation and density testing of fill material placement, trench
backfill and subgrade preparation;

observation of foundation excavations and foundation construction.

6.2. Limitations

Recommendations contained in this report are for the proposed Oak Creek Park Office Center in
Scotts Valley, California, as described in this report. Our recommendations are based vpon ficld
observations, data from nine exploratory borings drilled for this study and five drilled previously
by others, laboratory tests, our analyses and our present knowledge of the proposed construcnon

It is possible that subsurface conditions could vary between and beyond the points explored If
soil and groundwater conditions are encountered during construction which differ from thosa

described herein, our firm should be notified immediately in order that a review may be mde
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and any supplemental recommendations provided. If the scope of the proposed construgtion,
including proposed loads, grades, or structure locations change from that described in this report,

our recommendations should also be reviewed.

Our firm has prepared this report for exclusive use of Hal Porter Homes in substantial accordance
with the generally accepted geotechnical engineering practice as it exists in the site area at the
time of our study. No warranty is expressed or implied. The recommendations provided iﬁx this
report are based on the assumption that an adequate program of tests and observations will be
conducted by our firm during the construction phase in order to evaluate compliance wilh our
reconunendations. Il we arc not retained for these services, the client agrees 1o asfrsume

Kleinfelder's responsibility for any potential claims that may arise during or after construction,

This report is issued with the understanding that the client chooses the risk he wishes to bcéa: by
the cxpenditurcs involved with the construction alternatives and scheduling that is chosen.: It is
the client's responsibility to sce that all partics to the project including the designer, contractor,
subcontractors, etc., arc made aware of this report in its entirety including the Additional

Services and Limitations section.
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MAJOR DIVISIONS

TYPICAL NAMES

[ - -t
CLEAN GRAVELS GW 4:.? WELL GRADED GRAVELS. GRAVEL:SAND
" GRAVELS WITH LITTLE OR o= :
2 MORE THAN HALF NO FINES GP jo e POORLY GRADED GRAVELS, GRAVEL-SAND Mixrunss
: 2 HAN HAL -~
- [72]
2 | COARSE FRACTION am SILTY GRAVELS. POORLY GRADED caAvsL-sANc SILT
O $| 1S LARGER THAN GRAVELS WITH MIXTURES
D&l NG 4 SIEVE RAVELS
o% ' OVER 12% FINES GC CLAYEY GRAVELS, POORLY GRADED caAva. -SAND-CLAY
YA MIXTURES
E “
x K CLEAN SANDS ~. | WELL GRADED SANDS, GRAVELLY SANDS
w g SANDS WITH LITTLE e
% 2| o THAN HALF OR NO FINES 2| POORLY GRADED SANDS, GRAVELLY SANDS
o* B ;
O o | COARSE FRACTION SR
&1 IS SMALLER THAN SANDS WITH {51 ] SRTY SANDS, POOORLY GRADED SANO-SILT MIXTURES
T no.4sieve OVER 12% FINES 29 :
' sC 4 CLAYEY SANDS. POORLY GRADED SAND-CLAY MIXTURES
i
INDRGANIC SILTS AND VERY FINE SANDS, ﬁOCK FLOUR,
ML SILTY OR CLAYEY FINE SANDS. OR CLAYEY SILTS WITH
SILTS AND CLAYS SLIGHT PLASTICITY

LIQUID LIMIT LESS THAN 50

SILTS AND CLAYS

LIQUID LIMIT GREATER THAN 50

FINE GRAINED SOILS
More than Malf ¢ #2080 sjeve

cL

INDRGANIC CLAYS OF LOW 1O MEDIUM PLASTIC!TY
GHAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS
LEAN CLAYS

oL

=]

ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF Low
PLASTICITY

MH

INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS FINE
SANDY OR SILTY SQILS, ELASTIC SILYS ¢

CH

INGRGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

OH

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTIC!TY
ORGANIC SILTS

HIGHLY ORGANIC SOILS

Pt

PEAT AND OTHER HIGHLY ORGANIC SOILS -

UNIFIED SOIL CLASSIFICATION SYSTEM

PS5 Percent Saturation

SG Specitic Grovity

Cansol Consolidatlon

LL Liquid Limit (in %)

PL Plastic Limit {in %)

Pl Plasticity Indax

T8 Total Saturation Moistura Content
SA Sieve Analysis

| Undisturbed Sample

X 8ulk Sample

Al Stendard Penstration Test

5 | Sample Attempt with No Racovery

Tx

Tx sat
DS
FVs
uc
LvS

c

PE
Perm
33

Shear Steength, pst
[— Caonfining Pressure, psf

2630 (240) Uncongolidated Undrained Triaxial

2100 (575} Uncansafidated Undrained Triaxial,
saturated prioy to tast

3740 (360} €onsolidatad Drainad Direct Shear

1320 Field Vana Shear

4200 Unconfined Comprassion

500 Laboratory Vane Shfscar

Concrete Compressive Strength
Petrographic Examination
Permaabllity

Pocket Penetrometer (151) Une. Campressive Strength

KEY TO TEST DATA ‘ T

~ | Bl KLEINFELDER

Geotechnical, Materiats and Environmentat Engineering

SCOTTS VALLEY, CALlFORNlA

SOIL CLASSIFICATION CHART | PLATE
AND KEY TO TEST DATA | 5 _1

OAK CREEK PARK
OFFICE CENTER

PROJECT NUMBER 12-3025-10 DATE  APR 1997
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GeOL LY UNANUM FARENENS 4083953434; Feb-11-03 4:25PM; Page 34/49
EQUIPMENT: 87-Dia. Hollow Auger ELEVATION; =+
Other Ory  Moisture Blows/ {DEPTH :
Laboratory Oenslty  Content Foot * (FEET) LOGGED 8Y: M.Brisenc START DATE: 2.28.87
Tests {peft (%} FINIGH DATE: 2.28-97
° Y77 MOTILED VELLOW TO GRAY BROWN SILTY
- 774 CLAY (CL) very stiff to hard, dry to moist, with
%é/ traces of sand, medium plasticity
PP=3.5 19 7
- 7
.
.
= 40 7
PP=4.5+ 2 hard
5 —
7
PP=4.5+ 55 -7 2
7
.
%%
777
5%%
%%
777
%%
.
10—
77
PP=4.5+ 59 W77
GRAY SILTY CLAY (CL) hard, dry éto moist,
medium plasticity
vvvvv PP=45+
PP=45+
PP=4.5+
Bottom of Boring B-1 @ 26.5 feet.
No Free Groundwater Obsserved.
*  Converted to equivalent standard
penetration blow counts.,
** Existing ground surface
&t time ot drilling.
LOG OF BORING B-1 PLATE
i P «LeiNFELDER A-2
Geotechnical, Materials and Environmentat Engineering OAK CREEK P ARK _
OFFICE CENTER .
PROJECT NUMBER 12-3025-10 DATE APR 1997 SCOTTS VALLEY, CALIFORNIA




Ve W .

~

I TV I R R T TR Yo LIV N ERR IS TN reO-1icuo #lgotig rage yn/ay
EQUIPMENT: 8"-Dia. Hollow Auger ELEVATION: **
Othar Dry Moistura Blows/ [DEPTH
Laboratory Dansity  Content Foot * (FEET) LOGGED BY; M, Briseno START DATE: 2-28.97
Tests tpctl (%) FINISH DATE; 2-28-87
° % MOTTLED YELLOW TO GRAY BRCWN SILTY
_ﬂ/’j CLAY (CL) very stiff, dry to moist; madium
‘;g’g plasticity
25»25
A
%7
.
PP=4.5+ -ﬁga‘
7
§ - /% d
Pl=25, see Plate B-1 %/ har
minus #2000 = 75% _;?é
PP=4.5+ %3
N
/z
—4/%/4
.
72%
V27
10"%?2 mottied gray and yellaw brown
PP=4.5+4 | ,gé
7
-
7%%
fﬁ
7
. _.//§
. o
"B/ GRAY SILTY CLAY (CL) hard, dry to maist,
_15—{}#} medium plasticity
PP=4.5+ 70/8"! %7
247
79
%%
7%
-
/?;
~-
.
247
-
.
20—;22
PP=4.6+ 72 [ _222
2
%%
.
7
%2%
T2
77
%%
%%
2§ -—%?
: i
PP=4.5+ 76/8 N
- %27

*  Convented to equivalent standard
penetration blow counts,

*° Exieting ground surfacs
at tima of drilling.

Bottom of Boring B-2 @ 26.5 Teet,

B KLEINFELDER

Geotechnical, Materials and Enviconmental Engineering

LOG OF BORING B-2 PLATE

OAK CREEK PARK A-3
] OFFICE CENTER

PROJECY NUMBER 12-3025-10 0ATE APR 1997

SCOTTS VALLEY, CALIFORNIA




QENL DY UNANUNM FAMINENS;

4063953434 ;

Feb-11-03 4:25PM; Page 36/49

e

" EQUIPMENT: 8".Dia. Holiow Auger ELEVA;NON: o
Oth Ory  Moisture Biaws/ |DEPT ;
Larb:;ato-'v Density  Content Foot * (FEET)| LOGGED BY: M.Brissna STARY DATE: 2-28-97
Tests tpef) (%) FINISH DATE: 2-28-97
0 YELLOW TO DARK BROWN SANDY CLAY (CL}
- | medium stiff, moist to wet, trace of roats,
medium plasticity {FILL}
PP=1.5 87 26.0 5
DARK BROWN SILTY CLAY (CL) medium stiff,
PP=1.0 94  25.0 6 moist, medium plasticity (FILL)
5
PP=25 g4 22.0 7
B g MOTTLED YELLOW BROWN SlLTY CLAY (CL)
- g hard, dry to moist, medium plast:csty
Z
7
u 7
27
107 ’4?
PP=4.5+ 68 r jg;
:az
- 1
]
L ’é¢
L/
.
5%
7
15—
PP=4.5+ 70/8"F 77
- - -
%%
7
-
%%%
7
~ U
72%%
%%
L. A
20—
. 2%
77 :
Bottom of Boring B-3 @ 21.5 feet.
No Free Groundwater Ohserved.
* Converted 10 equivalem standard
peanatration blow counts,
** Existing ground surface
at time of dritling.
LOG OF BORING B-3 | FLATE
B KLEINFELDER
Geotechnical, Materials and Environmental Engineering OAK CREEK PARK A '4
OFFICE CENTER '
PROJECT NUMBER 12-3025-10 paTE APR 1997 SCOTTS VALLEY, CALIFORNIA
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Jovo seemivUR L AD T INDND, 4U€3d53d434; Feb'11 -03 4:26PM; Page 37/49
- ]
Mol Biowe) |pgprr| EQUIPMENT:  8°-Dia. Hollow Auger ELEVATION: ~-
Other Dry olsture ows.
Laboratary Dangity  Coantent Foot * (FEET) LOGGED BY: M Brisano STAR;T DATE: 2.28.97
Tests foct) (%) FINISH DATE: 2.28.57
° BROWN SILTY CLAY (CL) medium stiff, moist,
- ] with trace of roots, medium plasticity
PP=1.75 5
7 MOTTLED YELLOW BROWN SILTY CLAY (CL)
PP=2.0 102 20.0 8 _“f stiff to hard, moist with trace of roots, medium
4 plasticity
5 -4
= 98 220 18 77
PP=4.5 . 1 277
‘%%
227
- 4
7
TP 41 MOTTLED YELLOW BROWN SILTY CLAY {CL)
%% . . i .
. A hard, moist, medium plasticity
.
7
By
PP=4.5+ 44/8'l _;2%
%%
777
7%
%7
SN 7
7
5%%
- 7
% //
.
PP=4.5+ 44/8" 22?
n’7 Auger refusal @ 16.5 feet.

® Convertad to equivalent standard
penetration blow counts,

“* Exlsting ground susface

8 time of drilling.

Bottom of Boring B-4 @ 18.5 feot.
No Free Groundwater Observed.

IR KLEINFELDER

Geotachnicsl, Materisia and Environmental Engineering

PROJECT NUMBER 12-3026-10

DATE

APR 1997

SCOTTS VALLEY, CALIFORNIA

LOG OF BORING B-4 PLATE

OAK CREEK PARK
QFFICE CENTER -f




Sent By: GRANUM PARTNERS; 4083953434, Feb-11-03 4:26PM; Fage 38/49

1

EQUIPMENT: B8"-Dia. Hallow Auger ELEVATION: =+

Other Ory  Moisture Biows/ [DEPTH
Laboratory Density Content Foot * | eepyy| LOGGED 8Y: M.Brisano START DATE: 2-28.97
Tests (pet) (%) B

FINISH DATE; 2.28.97

BROWN SANDY CLAY (CL) stitf, moist, medium
plasticity :

|
A

R

|

ARATUVIRUTR RN

N S S R

]

|

i

PP=125
T MOTTLED YELLOW BHROWN SILTY CLAY (GO
PP=1.0 7 stiff to very stifft, moist to wet. with traces of
' gﬁ‘ roots and sand, medium plasticity
g;
_ - §
PP=2.0 g/ %
9%
PP=4.0 7
7277
.
Z
~A A
7%
%%
%%
‘ﬂ-——i/ // PN -
- 74 visible moisture on sample
PP=3.5 7
'f
7
2
Z
%
7
7
%
Z
%
%

~— PP=3.5 16

TR

NN
SANENN

7

grading olive gray and sandisr

ONNNNSNNY

o \%\"{\\\

GRAY CLEAN SAND (SP] medium dense, wet,
medium to coarsa-grained

14

20—
PP=2.75 14 r

Bottom of Boring B-5 @ 26.5 feet,

* Converted 10 equivalent standard
peneatration blow counis.

“® Cxisting graund surface
at time of drifling.

KLEINFELDER LOG OF BORING B-5 ° PLATE

Geotechnical, Materials and Environmental Enginzering OAK CREEK PARK A'6

PROJECT NUMBER 12-3025-10 DATE APR 1997 SCOTTSO sﬂffegfﬁgﬁponum




- Sent By: GRANUM PARTNERS; 4083953434 Feb-11-03 4:26PM; Page 39/49

A EQUIPMENT:  8".Dia. Holow Auger ELEVATION: “~
Other Dry  Moisture #iows/ {DEPTH :
i Leboratory Density Content  Foot * |(ceer)| LOGGED BY: M.Briseno START DATE: 2-28.87
’ t % ;
j Tosts {peh (%) FINISH DATE: 2-2R-87
1y 0 MOTTLED YELLOW BROWN SILTY: CLAY {CL)
. 2 stitt 10 very stiff, moist, with
7 traces of roots, medium plasticity
PP=15 2 _A
2
1 )
? -
i L2
. T BROWN SILTY CUAY TCUL) stiff, moist, trace of
o PP=3.0 T _ 7 sand
- 2
7
7
i - 7
/
- 7
] %
10 /%
’ PP=4.5 7 _
1 7
%
/%
. 53
’ &
%
L]
! -
M /] 7
o 16 —AA/
/
e PP=4.0 22 /4?
‘ 7%

Bottom of Boring B-7 @ 16.5 feet.:
No Free Groundwater Observed.

¥ Converted 1o aquivalant standard
panatration biow counts,

* * Existing ground surface
at time of dritling.

S

LOG OF BORING B-7 | PLATE

k KLEINFELDER
’ A-7

Geotechnical, Matartals and Environmental Engineering

OAX CREEK PARK
' OFFICE CENTER :
; PROJECT NUMBER 12-3025-10  pate APR 1997 SCOTTS VALLEY, CALIFORNIA




"1 gent By: GRANUM PARTNERS; . 4UBITDOG I,

3

r EQUIPMENT: 8-Oia. Hollow Augsr ELEVATION: **
Other Ory  Moiswura Blows/ |QEPTH :
Laboratory Dansity  Content Foot * | (gEET) LOGGED BY: M.Briseno STM}T DATE: 2.28-97
Tests {pch) (%) FINISH DATE: 2-28-97
° YA MOTTLED VELLOW BROWN SILTY CLAY (CL)
2 stift 1o very stitf, moist, with
5?/ traces of roots, medium plasticity
- 2 %7
PP=1.6 Y
e’//’/
é/
-
® ~{7} BROWN SILTY CLAY (CTI STIF, moist, trace of
PP=3.0 11 - 4 sand
//f
D77
i
7
—_ ._/é%
9;/
.
277
%%
PP=4.5 7 G
77
5//
-—W;
7
%%
///
7
16— f/?
7
PP=4.0 22 R
%Y

* Converted to equivalent standsrd
panetration blow counts.

+ = Existing ground surface
at time of drilling.

Bottom of Boring B-7 @ 16.5 feet.
No Free Groundwater Observed.

KLEINFELDER

Geotechnical, Matariais ang Environmuntel Engineering

PROJECT NUMBER  12-3025-10 pate APR 1997

LOG OF BORING B-7

OAK CREEK PARK
OFFICE CENTER

PLATE

A-8

SCOTTS VALLEY, CALIFORNIA




Sent By: GRANUM PARTNERS; 4083953434, Feb-11-03 4:26PM; Page 41/49
EQUIPMENT: 8"-Dia. Hollow Auger ELEVATION: **
Othes Ory Moisturs Blows/ |DEPTH :
Laburatory Dsnsity Content Faot " (FEET)| LOGGED BY: M.Briseno STARY DATE: 2-28-97
Tests foch) ) 5 FINISH DATE: 2.28.97
0- “MOTTLED YELLOW BROWN SANDY CLAY (CL)
- . Y77 madium stiff, moist, low plasticity
; I |
. _P(|| VELLOW BROWN SILTY SAND (SM) medum
g [ 1|1 dense, moist, fine-grained
] GRAY SILTY CLAY (CL} hard, moist, medium
: plasticity
10—
PP=4.5+ 53 l
’\Auger refusal @ 13 feet A

*  Converted 1o cquivalent standard
penetration blow counts,

** Existing ground surface
st time of drilling,

Bottom of Boring B-8 @ 13 feet.
No Free Groundwater Observad.

k KLEINFELDER

Geotechnical, Materials and Environmenal Engineering

PROJECT NUMBER 12-3025-10  DATE APR 1997

LOG OF BORING B-8 PLATE

OAK CREEK PARK
OFFICE CENTER :
SCOTTS VALLEY, CALIFORNIA
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Sent By: GRANUM PARTNERS;

4083953434 ;

Feb-11-03 4:27PM; Page 42/49

Blows/ |DEPTH

EQUIPMENT: 8"-Dia. Hollow Auger ELEVATION: **

Utnher Ory Muisture
Laboratory Density  Content Foot * fiere) LOGGED 8Y: M.Briseno START DATE: 2.28.97
Tests tpch) (%} FINISH DATE: 2-28.97
® ~V BROWN SILTY CLAY (CL) stff to very stiff,
—7] moist with traces of roots and sand, medium
4 plasticity
PP=3.25 7 l: 5%%
X ’4
N 27
%%
. :
%7] MOTTLED YELLOW BROWN SILTY CLAY (CL)
5 g«’é’ hard, moist, medium plasticity :
%%
PP=4.5+ 10 [ gg«
%
557
"
7 :
B %‘g—GﬁAVTﬁRﬁﬁﬁiﬁfTVTiKV(Ei)vmvsﬁﬂto
| ? 2 hard, moist
i
7 ;
T
L _ﬂ: ff
/
- _1% 2
z
W77 o
~7/| GRAY SILTY CLAY (CL) hard, moist, medium
- 529 plasticity '
' %%
PP=4.5+ 26 -éﬁf
7
977
277,
.
7
20.42?2
%% .
Bottom of Boring B-9 @ 21.5 feet.
No Free Groundwater Observed,
* Converted to equivalent stendard
panatration biow counta.
** Existing ground surface
at time of drilling.
LOG OF BORING B-9 PLATE
JXB KLEINFELDER
Geotechnical, Materials and Environmental Enginasring A" 1 0
OB EREE A
PROJECT NUMBER 12-3025-10  DaTe APR 1997 SCOTTS VALLEY, CALIFORNIA
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Sent By: GRANUM PARTNERS;

4083053434 ;

RITR N

Feb-11-03 4:27PM;

1

Page 44/49
BN

LOGGED BY _sas... DATE DRILLEDA/2] /28

BORING DIAMETER _6"

BORING NO. _L

s c -
. TR e (B
= [Sel_ CEAE-F .m? o MiSC.
- SR e lIXS| " Ele<|3S
£ ;g; £ SOIL DESCRIPTION AT AR axf | LAB
a |e = b2 N & RE
-";‘. Brown Silty fine SAN) with subrounded
[ “1| gravels and occasional cobbles, damp, ~
: 1] ‘ loose
- 2 11! [ bark Ry brown very fine OAND with 7 ti.5489.8]27. 7
_ 1§ organic debris, scrong organic oder,
3 1 7§ moisc, seiff
N ';':.;
- 5 A
- 6 - =
| g | NaTIVE
B 8 _ | Light gray Silry CLAY with red brown
[ i moccling, moist, stiff 17 2.9 fou.418.0] Qu=4900 psf
9 /
- 10 A
- - [
- 11 4 Light green brown Siley CLAY, moist,
[ 12 7 / stiff
- - /
13 N
- 14 1 E'-A Tan Silty medium SAND with subrowumded
8 1s -1_3 . N granitic gravels, wet, medium deose
T ::Z Perched
16 4L B b 31 {4.54109,p17.7
-17: Dark gray SLLT (weskly indurated), very
damn, very stiff
.18
- 19 -
L 20
»21 7 Increase in hardness - hard
22 4, L
-,/; Bresk-in—-log
- 25 P o
nd = Boring Terminated £ 2S¢

Jacobs, Raas & Associates

FIQURE NO.

-

log of Test Boriﬁgs

26

(S22 1 ] i-t"o-wu.: rngoe




gent By: GRANUM PARTNERS; 4083953434, Feb-11-03 4:27PW; Page 45/49

O TN RS RTH N

[LOCGED BY _SAS _ DATE DRILLED (-21-88 BORING DIAMETER 6* BOR!NG‘:NO. 2
| R EE
. e =8 g~ Jix
< Eglg 2588 gE g5 MsC
— = =& E S50IL DESCRIPTION 2E|g=|~2lgGlae LAB
= = . AN
8 (G&v gﬁ%g;:‘:’,bniw RESULTS
FILL © e-|o
ad _
B | "¢I} Brown Silcy very fine SAND, dry, loose
- - o,
- : 1 wood debris
2 -ty NATiIVE-Dark brown Siley vine SAND, damp -
L 54, l'_ 1) loose S 49771217, Qu"lO‘)() puf
F 4 7] Dark gray Clayey SILT, wet, firm
- -4 i
-3 2- ¥ Brown very fine Sandv Clavey SILT, very
6 k| moist, stiff (no somple recovercd) 13
— 1L
- - U Lizht green brown Clavey SILT witch
- 7 1 2- Light ooy mottling, moise, very seiff
C ] 1 20 |4.4 PO.RKO3. | #e30°
8 LR C=31650 psf
B " 7z
- 9 -
= - q
/Y
- 10
- -t M
— k114 A
p= - ’
- 12 - V4
L34 ]
o 1& -4 ,\VA
L 15 _,L"
L 16 {
]
17 X
= - e y_[’crchcd
o 18 . «19
- - Al
- 19 -~ d) Creen brown very {ine Sandy SILT, wer,
S - JH firm to stiff
- 20 - gat
- RRE
21 1
22 4 HH
,/’ Dark gray- SILT (weakly indurated), very |
V/_? damp, hard
. Fas Break-in—-log
I S l Borine Terminated € 25' - — — :
Jacobs, Raas & Associates 'FICGUREMNO, 3 Log of Test Bo:ihgs
3 27 LIVMO waTRanvILLE PAZSS

Mk
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Sent By: GRANUM PARTNERS;

-

4083953434;

Feb - 11 03 4 28PN,

Ju) v ",

ERH

Page 46/49

LOGGED BY _sas _ DATE DRILLED. 7/5/88 BORING DIAMETER __ g" BORING NO.__ 3
! =& <L
. s D=8 4= 2> .
= [«&3 S|4 EE gE| s
Z tgl S SOIL DESCRIPTION 2= §= ~2|8GlE > LAB
= - “ws
& 589 E812%B 28 s=En| ReEsuLTs
FILL it “ajs
4 i
[ ."T Brown Silty fine SAND with suhrounded
5 17 1.’} _gravel and cobbles, dry, loose
_|3=1L. "1 NATIVE-Gray bLrown Silty [ine SAND damp.,
- 2 12 medium dense
] tray Clayey SILT GICh ved brown wOELLILNE ; -
i 37 very damp, hard 36 L.SH12.7 16,4 Qu= 10,000 s
| - ' '
K 4 ] " Brown Silty fine SAND, damp, dense
- 5 - |)
- : Red brown Silty CLAY with gray mottling
- 6 i / moist, hard
-d 7 ‘*3—2
- s: 56 h.SHIOE.Y 19,0 @=26
B v C=2670 psf
= 9 -y
r -
- 10 VV{
11 -
1 U
L 12
21 )
13 -
- 14 4 yf(
L 15 :E;
o 16 - 3
L 18 « 33
b~ -4
:19: L 48 12,711024921.4
. 20 -
- 21
- 22 J
s Y Dark brown fine Saudy (,LAY, very mist,
= ety seiff. <. 13
b25 L/~ W/L.7+5/88 Break- in-log
L ! | Boring Terminated € 25
Jacobs, Raas & Associates FIQURE NO. 4 Log of Test Borings

23

LITMD WATEGNVILLE BAEPS

—
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Sent By: GRANUM PARTNERS;

T

4083053434;

Feb-11-03 4:28PM;

ML AL IV N B F T IR

Jaly 23, 1488

Page 48749

LOQGED BY __SAS__ DATE DRILLED_7/5/88

le No.

3
£z
E

13 ©

SOIL. DESCRIPTION

Depth, 1.
Symbol

BORING DIAMETER ___ 6" __ BORING hio.

—

S E—

Unified Soil
Classification

Blows/foot
350 t-1bs.

Qu-ts. I,
Dry Density
p.c.i.
Maisture
% dry wt

Penetrometer

RESULTS

MISC.
LAB

1
It
2

dvy, sciff

o p o o
LA 2. 20y _aed

Light yellow-brown very fine Sandy SILT

oranpe~-brown mottlinp very stiff

damp, hard

Yellow-brown very fine Sandy Clayey
S1LT with orange-brown mottling, very

very hard

Brown very fine Sandy SILT (weakly
indurated silt stone) damp, hard

Donendbodind *

. 15 - N fine silt gtone {woderately indurated
- - :f] silt stone) dawp, very hard

-16 4 |{1:E

~17 - 1.1

L 4 I

L 18 - ],

-19 4 ] -V_:_- w/L 7/5/88

N
~ 20 - 1K
21 4 [°h

P 4 4 & 1 e 4 »

g * L Break-in-log
\ 3.

Gray brown very fine Sondy SILT with

30 }4.54005.110.9] Quu

pO/8'l 2.9P4.5|13.4

60 [4.54D06.019,6] Quel3390 puf

14780 psf

- 1- 3oring Ierminated @ 25°

Jacobs, Raas & Assoclates

FIGURE NO. ¢

Log of Test Borings

30

LIRS WATRBKVILLE wadas
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- TN T RO
LOGGED BY __SAS _DATE DRILLED__7/5/R%8 BORING DIAMETER 0" _BORING NO. f
o - !
. e B2B oy~ =
= ;‘&g »a gé«;‘é‘a g’;“ MISC.,
£ B2& £ SOIL DESCRIPTION e=lg = 8|sGIg > LAB
e |E2|& 8|83 22485l Res
S Ig= ES|23lz5|rT|Ew uLTs
FILL o “aia
6=t
i i t.! Orange Silty fine SAND with fine
3 1 N “fl granitic ruck fragments and occasienal 3¢ K.S+HI0.h 15,8
L §-4] sravels and cobbles, dry, moist densc
b 2 - .!‘.
" 3 To-2 1] naTIvE
: B ‘H Dark gray brown very fine Sandy S1LT, :
i 4 : L. B damp, suiff very moist 8  JOHILIBLP L2 Que 6470 ps
L 5
- 6 - ; ¥
- 14 L
- 84 FL W/L 7/5/88
-}
8 i :L.';g
-9 1 |4} Yellow broun very fine Sandy Clayey SILT
= -4 M| with orange-brown mottling, very moisc,
- 10 } oscift
-1l 4 4 Very stiff, lighr gray brown stockwork
12 - i 16 2.8{98.7{25.3
=13 - ¢
- 14 4] Blue gray LSalt Iine TARD willh cldy
=] 4! bionder, very moist, loose to medium denst
L 1S - .}‘ ’ ¥ 1]
C T Boring Terminated @ 15°
- 16 -
17 -
- 18 4
.19 -
- 20 ~
L 21 -
. 22
N 23 -
L 24 :
Jacobs, Raas & Associates FIGURE No. 7 Log of Test Bofings

QAM NG, }

31
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