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MidPen Housing
275 Main Street, Suite 204
Watsonville, CA 95076

Attention: Mr. Luis Preciado
Subject: Geotechnical Investigation

Reference: Proposed Pippin Phase Il Development
APN 048-221-09 (Santa Cruz County)
APN 019-236-01 (City of Watsonville)
Brewington Avenue (no situs address) and 78 Atkinson Lane
Watsonville, California

Dear Mr. Preciado:

In accordance with your authorization, we have performed a Geotechnical Investigation
for the referenced properties in Watsonville, California. The accompanying report
presents our conclusions and geotechnical design criteria and recommendations, along
with the results and methodology of our investigation.

In summary, the proposed construction of 80 multi-unit apartments is feasible from a
geotechnical standpoint provided the design criteria and recommendations presented in
this report are followed during project design and construction.

Conventional spread footing foundations embedded into an earthen mat of engineered
fill are recommended for buildings on the top of a near level hilltop on the north portion
of the 14-acre APN 048-221-09. Structural mat slab foundations are recommended for
areas underlain by near surface, potentially expansive soil on slopes descending to the
wetland development setback line from the hilltop.

If the recommendations in our geotechnical report are followed during project design
and construction, the project will be subject to “ordinary risks” as defined in the Scale of
Acceptable Risks from Geologic Hazards” in Appendix D of this report. If this level of
risk is unacceptable, more extensive mitigation of the hazards is recommended.
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Mr. Luis Preciado
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If you have any questions concerning the results, conclusions or recommendations
presented in this report, please contact our office.

Respectfully Submitted,

HARO, KASUNICH AND ASSOCIATES, INC.

Ashton J. Buckner, E.I.T Christopher A. George P.E.
Staff Engineer C.E. 50871

AB/CAG

Copies: 2 to Addressee + pdf (Ipreciado@midpen-housing.org)
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GEOTECHNICAL INVESTIGATION
Introduction
This report presents the results of our Geotechnical Investigation for the proposed
construction of a new 80-unit development, roadway, and improvements on the north
portion of an undeveloped 14-acre parcel, APN 048-221-09. Architectural Plans
prepared by Dahlin Group, dated 11 January 2021, and Civil Plans prepared by Ifland
Engineers, dated 11 January 2021 for the development were provided for our review.
We understand that the construction will consist of three, three-story, garden style
apartment buildings made of Type V framing with surface parking and site
improvements. Site improvements include a new access road off Brewington Avenue,
temporary Emergency Vehicle Access (EVA) road off Atkinson Lane, drainage

improvements, site retaining walls, and common area.

Purpose
The purpose of our geotechnical investigation was to evaluate the surface and

subsurface soil conditions at the site and provide geotechnical design criteria and
recommendations for site grading, foundations, slabs-on-grade, retaining walls,

drainage, and site improvements.

Scope of Services

The specific scope of our services consisted of the following:

A. Preliminary and Administration. We reviewed geotechnical and geologic
information in our files and the Santa Cruz County GIS Website regarding the
site and region. We coordinated the field investigation and marked and
scheduled Underground Service Alert (USA). We reviewed the report titled
“Feasibility Level Geotechnical Investigation and Engineering Geology Report for
Atkinson Lane Development” prepared by Pacific Crest Engineering Inc., dated
March 2009, and the “Geotechnical Engineering Report Pippen Lane Apartments
56 Atkinson Lane”, prepared by Earth Systems Pacific, dated 29 April 2013.

B. Subsurface exploration consisting of logging and interval sampling of soils
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encountered in nine (9) hollow stem augered exploratory test borings utilizing
track mounted drilling equipment. Test bore holes were 8 inch in diameter and
20.0 to 51.5 feet deep. The soil samples obtained were sealed and returned to
the laboratory for testing.

C. Laboratory testing and classification of select samples obtained was performed.
Moisture content and dry density tests of selected samples was performed to
evaluate the consistency of the in-situ soils. Soil strength parameters were
derived from in-situ field penetration tests (SPT), laboratory saturated direct
shear tests, and unconfined compression tests. Atterberg limits tests were
performed on select soil samples to evaluate the soil expansion potential. R-
Value tests were performed to aid in pavement design by others.

D. Engineering analysis and evaluation using the resulting field and laboratory test
data was performed. The analysis included quantitative liquefaction analysis at
two locations. Based on our findings, we developed geotechnical criteria and
recommendations concerning site grading, foundations, slabs-on-grade, retaining

walls, pavement design, and site drainage.

E. Preparation and submittal of this report presenting results of our investigation.

Site Location and Project Description

The project site consists of two privately owned parcels located in Watsonville,
California (see Site Vicinity Map, Figure 1 in Appendix A). The primary focus of our
investigation is APN 048-221-09, a parcel located at the end of Brewington Avenue.
APN 019-236-01 is located 1,300 feet northeast of the intersection of Atkinson Lane and
Freedom Boulevard. APN 048-221-09, located in the County of Santa Cruz, is an
approximately 14-acre undeveloped parcel with a low-lying wetland in the southwest
corner and agricultural farmland over the remainder of the parcel. Parcel 019-236-01,
located within the City of Watsonville, is an approximately 0.5-acre undeveloped parcel

with a seasonal stream running north to south towards to the wetland. The site is bound
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by residential development to the north, south, west, and agricultural farmland to the

east.

The proposed site of the apartment buildings and improvements is located north of the
wetland area, on the near level top of a knoll on APN 048-221-09 with gentle slopes
descending to the wetlands. A new roadway will extend from Brewington Avenue,
providing access to the new development. A temporary Emergency Vehicle Access
(EVA) road off Atkinson Lane is proposed on APN 019-236-01. The wetland area has
been determined to be undevelopable. Numerous trees and wetland vegetation
surround the low-lying wetland and stream. The developable area on the parcel slopes
down to the south at gradients ranging from near level to 6:1 (horizontal to vertical) and
is covered with grasses and low-lying shrubs.

Previous Investigation

A previous feasibility geotechnical and geologic study was performed for a 68-acre site
that included the 14-acre project parcel studied in this report. The Feasibility Level
Geotechnical Investigation and Engineering Geology Report for Atkinson Lane
Development, Watsonville, California, by Pacific Crest Engineering, Inc., and Zinn
Geology is dated 2 March 2009. The investigation included seven (7) borings and four
(4) cone penetrometer tests (CPT) near or within the project site. Quantitative
liquefaction analysis was performed to assess the potential for soil liquefaction,
seismically induced settlement, and lateral spreading. The study concluded seismically
induced settlement and lateral spreading exist near the wetland pond in the southwest
corner of the project site. A minimum 50 feet development setback from the high-water
mark of the pond or the existing riparian/wetlands boundary, whichever distance is

greater, was recommended.

Logs of the test borings, laboratory results, and CPT data and analysis has been in

included in Appendix A, B, and C of this report.
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Field Exploration
On 12 April 2019 and 19 April 2019, nine (9) test bore holes were advanced on APN

048-221-09. Test bore hole locations were distributed around the proposed

development area on the hilltop and slopes, around the wetland, and along the
presumed alignment of the new street to the development area from Brewington
Avenue. The approximate location of test bore holes advanced for this study are shown

on our Boring Site Plan (see Figure 3 in Appendix A).

The bore holes were advanced to depths of 20.0 feet and 51.5 feet below ground
surface (bgs). The test holes were advanced using a track mounted Geoprobe rig with

hollow stem augers.

Representative soil samples were obtained from the exploratory borings at selected
depths, or at major strata changes. These samples were recovered using the 3.0-inch
O.D. Modified California Sampler (L), the Standard Terzaghi Sampler (T), or loose bulk
sample (B).

The penetration resistance blow counts noted on the boring logs were obtained as the
sampler was dynamically driven into the in-situ soil. The process was performed by
dropping a 140-pound hammer a 30-inch free fall distance and driving the sampler 6 to
18 inches and recording the number of blows for each 6-inch penetration interval. The
blows recorded on the boring log represent the accumulated number of blows that were
required to drive the last 12 inches are presented on our logs of test borings (see
Figures 7 to 17, Appendix A).

The soils encountered in the borings were continuously logged in the field and
described in accordance with the Unified Soil Classification System (ASTM D2487).
The Boring Logs are included in Appendix B of this report. The Boring Logs denote
subsurface conditions at the location and time observed, and itis not warranted as

representative of subsurface conditions at other locations or times.
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Laboratory Testing

The laboratory testing program was directed toward determining pertinent soil

engineering and index properties.

The natural moisture content and density was determined on select samples and is
recorded on the Logs of Test Borings at the appropriate depths. Since water has a
significant influence on soil, the natural moisture content provides a rough indicator of
the soil's compressibility, strength, and potential expansion characteristics. Atterberg
limits tests and consolidation tests were performed on select clay samples to index the
expansion potential as well as quantify soil swell and settlement. Grain size analysis

was performed on select samples to aid liquefaction analysis and solil classification.

Saturated direct shear tests were performed on the in-situ soils. Unconfined
compression tests were performed on select samples to determine total stress or

undrained strength parameters.
Two R-values tests were performed on bulk samples along the roadway alignment. The
R-value test measures the response of a compacted sample of soil or aggregate to a

vertically applied pressure under specific conditions.

The results of the field and laboratory testing appear on the "Logs of Test Borings"

found in Appendix A and the lab results can be found in Appendix B.

Subsurface Conditions

Soil conditions at the site varied depending on the bore hole locations. The upper 10
feet of soil in our bore holes located on the top of the knoll (B-1, B-4, B-5, and B-6) is
comprised of medium dense to dense silty sand and clayey sand and firm to stiff sandy
lean clay with weak to moderate cementation. From 10 to 20 feet below ground surface
(bgs), the soil in our bore holes consisted of firm to stiff orange brown and olive brown

silt, sandy silt, clay, and sandy clay. From 20 to 50 feet the soil in our borings consisted
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of interbedded layers of firm to very stiff gray, grayish brown, and gray with orange

mottled fat clay and plastic silt.

In bore holes on the slope descending to the pond (B-2, B-3, and B-7), the upper 10 feet
of soil in our borings is comprised of medium dense clayey sand or firm to stiff lean
sandy clay. From 10 to 20 feet bgs, the soil in our bore holes was comprised of firm to

stiff clay and silt. From 20 to 50 feet

In Boring B-8, drilled on the east side of the wetland, we encountered firm to stiff olive
brown, black, and orange clay from ground surface to the depths explored of 20 feet. In
Boring B-9, also drilled on the east side of the wetland, we encountered loose, dark
brown silty sand, clayey sand, and sand from the ground surface to the depths explored
of 20 feet. See Site Sections, Figure 4 in Appendix A, for a graphical presentation of soil

encountered in our bore holes.

Site Geology

A review of the Geologic Map of Santa Cruz County, California (Brabb, Graham,
Wentworth, et al, 1997) indicates the site and vicinity is mapped as Qwf: Fluvial Facies
(Pleistocene) and Qof: Older Flood Plain Deposits (Holocene). The Fluvial Facies are
described as partially consolidated, moderately to well graded silt, sand, silty clay, and
gravel. The Older Flood Plain Deposits are described as unconsolidated sand, silt, and
clay that are fine-grained (see Site Geologic Map, Figure 2 in Appendix A). The native
soils encountered during field exploration are consistent with the mapped geologic
deposits. A more detailed description of the site geology is presented in the 2009 PCE

report.

Groundwater

Groundwater was encountered during our subsurface exploration at various depths
depending on the elevation of the boring. We encountered initial groundwater at 25 feet
in Boring B-2, 35 feet in Boring B-4, 18 feet in Boring B-7, 15 feet in Boring B-8, and 9
feet in Boring B-9. At the end of drilling, groundwater levels were recorded at 12 feet in
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Boring B-2, 30 feet in Boring B-4, and 5 feet in Boring B-9. At the time of drilling free
standing water was present in the wetland. The depth of groundwater is noted on the

logs of test borings.

It should be noted that groundwater levels will fluctuate due to variations in rainfall or
other factors not evident during our investigation. Groundwater levels were only allowed
to stabilize for a few hours. It should be anticipated groundwater conditions will fluctuate
based on seasonal factors.

Erosion

Surficial soils at the site have low to moderate erosion potential which can be
exacerbated where there are steep slopes and uncontrolled runoff, particularly where
the natural drainage is modified by impermeably surfaces common in development.
Typically, once the upper surface of the material is breached by a rill or a gully, erosion
proceeds at an accelerated rate, and the rills and gullies deepen and migrate headward
(upslope). This process may contribute to the initiation of shallow slides if rills and
gullies are not mitigated or maintained and if surface drainage controls are not

adequately designed and constructed.

Surface Drainage

The project site is located upon a hillside that is mostly undeveloped within the subject
parcel. Based on review of our borings at the site the near surface soils have relatively
low permeability and will shed surface runoff from the knoll on all sides in a sheet flow
type manner. We did not observe indications of runnels or accelerated erosion during

our field investigation.

Concentrated runoff from future development should be collected in a controlled manner
and conveyed to an appropriate discharge location approved by a representative from

our office.
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This site is located in the seismically active Monterey Bay Region. The known active
faults nearest to the site are the potentially active Zayante Fault zone which passes
0.75 miles (1.28 km) to the northeast, and San Andreas Fault zone, which passes 3.69

miles (5.94 km) to the northeast.

This site, as all sites in Monterey Bay, could be significantly affected by a major
earthquake with an epicenter on any one of the active or potentially active faults of the
area. At present, it is not possible to predict when or where movement will occur on
these or any other faults. However, based on historic records and the general seismicity
of this region, it is probable that this site will be shaken by at least one moderate to
major earthquake and by numerous minor earthquakes during the next 50 years.
Should a moderate to major earthquake occur with an epicenter location close to the
property, ground shaking at the site would probably be severe.

Since it is probable that the site will be shaken by at least one moderate to major
earthquake, seismic disturbance in addition to ground shaking could include
liquefaction, soil densification, and ground rupture.

Another significant seismic hazard for the Bay area is ground rupture. As no faults are
known to cross the property, the likelihood of earthquake-induced ground rupture

appears remote.

Geotechnical Related Seismicity

The improvements should be designed in conformance with the most current California
Building Code (2019 CBC). For seismic design, the soil properties at the site are
classified as Site Class “D” based on definitions presented in Section 1613.2.2 in the
2019 CBC which refers to Chapter 20 of ASCE 7. 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 =-121.762520°, Latitude = 36.932102°.
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The coordinates listed above were used as inputs in the OSHPD seismic design maps
created by California Office of Statewide Health Planning and Development (OSHPD) to
determine the ground motion associated with the maximum considered earthquake
(MCE) Swm and the reduced ground motion for design Sp.

The results are as follows:

Site Class D

Ss= 2.262¢g
Si= 0.86lg
Sms= 2.262 g
Smi= 1.464 ¢

refer to section 11.4.8 ASCE7-16 for site specific ground motions and

exceptions?

Sps= 1.508 g
Spi= 0.976g

refer to section 11.4.8 ASCE7-16 for site specific ground motions and exceptions?

A maximum considered earthquake geometric mean (MCEg) peak ground acceleration

(PGA) was estimated using the Figure 22-9 of the ASCE Standard 7-16. The mapped

PGA was 0.947 g and the site coefficient Frca for Site Class D is 1.1. The MCEg peak

ground acceleration adjusted for Site Class effects is PGAm = Frea * PGA.
PGAv=1.1*0.947g=1.042¢g

Liguefaction Potential

General
Liguefaction is the rapid loss of shear strength in cohesionless soils subject to dynamic
loading, such as from an earthquake. Sometimes the shear strength falls to nearly zero,

while other times it drops to a lower-than-normal value. In either case, liquefaction can

1 “EXCEPTION: A ground motion hazard analysis is not required for structures other than seismically
isolated structures and structures with damping systems where: ... [Exception] 2. Structures on Site
Class D sites with S; greater than or equal to 0.2 provided the value of the seismic response coefficient
Cs is determined by Eq. (12.8-2) for values of T < 1.5 Ts and taken as equal to 1.5 times the value
computed in accordance with either Eq. (12.8-3) for T, > T > 1.5Ts or Eq. (12.8-4) for T > T,.” ASCE7-16
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lead to many kinds of failures, so its evaluation is one of the most important aspects of

geotechnical earthquake engineering (Coduto, 1999).

The physical process of seismically induced liguefaction has been documented by
numerous researchers (Youd, 1973; Seed and Idriss, 1982; National Research Council,
1985). During an earthquake seismic waves travel through the earth and vibrate the
ground. In cohesionless, granular materials having low relative density (e.g., loose
sands), this vibration can disturb the particle framework, this leading to increased
compaction of the material and reduction of pore space between the framework grains.
If the sediment is saturated, water occupying the pore spaces resists this compaction
and exerts pore pressure that reduces the contact stress between the sediment grains.
With continued shaking, transfer of inter-granular stress to pore water can generate
pore pressures great enough to cause the sediment to lose strength and change from a
solid state to a liquid state. This mechanical transformation can cause various kinds of

ground failure at or near the ground surface.

The liquefaction process typically occurs at depths less than 50 feet below the ground
surface. Liquefaction can occur at deeper intervals, given the right conditions. However,
ground manifestations have been found to be relatively minor. The most susceptible
zone occurs at depths shallower than 30 feet below the ground surface. Diminished
susceptibility with increase in depth can be attributed mainly to two factors: increased
overburden pressure resulting from the load of overlying sediment layers and increase
geologic age. These two factors tend to create a denser packing of sediment grains in
the deeper sedimentary materials, which thus are less likely to experience the additional
compaction and elevated pore pressures that are necessary to induce loss of shear

strength and liquefaction during earthquake.

Liquefaction can lead to several types of ground failure, depending on slope conditions
and the geologic and hydrologic setting (Seed, 1968; Youd, 1973; Tinsley et al, 1985).
The four most common types of ground failure are: lateral spreading; flow failures;

ground oscillation; and loss of bearing strength. Sand boils (injection of fluidized

10
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sediment) commonly accompany these different types of ground failure and form sand
volcanoes at the ground surface or convolute layering and sand dikes in subsurface

sediment layers.

Analysis of Liquefaction Potential and Soil Settlement with Liquefy Pro 5.8b

For both liquefaction potential and soil settlement the methods described above were
used with aid of the computer program Liquefy Pro 5.8b Liquefaction and Settlement
Analysis.

The program evaluates liquefaction potential and calculates settlement of soil deposits
due to seismic loads. The program is based on the most recent publications and gives
the user options for selecting different published data and charts to determine
adjustment factors to calculate soil settlement. The program was used to determine

factors of safety against liquefaction and soil settlement at specified intervals.

Results of Analysis

We analyzed the potential for liquefaction in 50-foot-deep borings at the proposed
building areas closest to the wetlands. The results of the liquefaction potential and soil
settlement analysis are summarized in the table below for the boundary conditions and
methods used. Graphic representations of the analysis are presented in the Appendix C

of this report.

Table 1: Liquefaction Potential and Settlement Results

Bore hole No.

Liquefiable zones

Total Surface

Depth of Groundwater

(ft) Settlement (in.) Table (ft)
B-2 None 1.19 25
B-4 None 0.27 30

In Boring 9, adjacent to Brewington Avenue, we found loose sand and clayey sand from

the surface to the depth explored (20 feet), and groundwater which rose to a depth of 5

11
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feet. There is potential for liquefaction effects in this area, but the effects would most

likely be limited to the street pavement and utility lines.

It is noted that liquefaction analysis is an inexact science and mathematical models of
the subsurface profiles are simplified, many assumptions are made in construction of
the model, not the least of which are isotropy and homogeneity. Factors of safety
against liqguefaction and calculated soil settlement are used to indicate trend lines. A soil
layer with a factor of safety against liquefaction less than one will not necessarily
liquefy, but the probability is greater than a layer of soil with a factor of safety against
liquefaction greater than one. Conversely a soil layer with a factor of safety against
liquefaction greater than one may liquefy, but the probability of this is less than that of a
soil layer with a lower factor of safety. The same is true for calculated total soil
settlement. A subsurface model with total soil settlement of 2 inches does not mean
after a seismic event the surface will have exactly 2 inches of settlement aerially. A
better interpretation of this information is the probability of settlement to occur after a
seismic event on a subsurface model with 2 inches of total settlement is greater than

that of a subsurface model with 1 inch of settlement.
The peak horizontal ground acceleration (amax) was used to calculate the cyclic stress
ratio (CSR). We used Figure 22-7 of the ASCE Standard 7-10 to determine the

horizontal peak ground acceleration (amax) of 1.042.

Previous Study

As part of the feasibility study conducted by Pacific Crest Engineering, Inc., liquefaction
potential, settlement, and lateral spreading were analyzed near the building site with
CPT-12, CPT-13, and CPT-14, as shown on Figure 3 in Appendix A. The assessment
concluded that the potential for seismically induced liquefaction and lateral spreading
are high near the wetland. We concur with the report that the recommended 50 feet
setback from the wetland area or high-water mark, whichever is greater, will mitigate the
risk due to lateral spreading to an ordinary level. The recommended setback is adhered

to in this report.

12
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Table 2: Pacific Crest Engineering, Inc. Liquefaction, Lateral Spreading, and

Settlement Results

Bore hole Liguefiable Total Surface Lateral Depth of
No. zones (ft) Settlement (in.) | Spreading (in.) | Groundwater Table
(ft)
CPT-12 None 0.14 0.59 25
CPT-13 None 0.00 0.00 25
CPT-14 0-30 431 16.57 0

Discussion of Liquefaction Risk

The results of our liquefaction assessment are presented in Table 1 and the results of
the PCE analysis is presented in Table 2. The potential for liquefaction phenomena
occurrence appears minimal at the proposed building area within the prescribed
setback. Southeast of the wetland, near the proposed road alignment, there is higher
potential for liquefaction effects as indicated by the loose sand and high groundwater
found in Boring B-9. The proposed road and utilities in this area may be damaged in the
event of a major earthquake. Sub-excavation of loose near near-surface soil in the
roadway alignment and re-densification of the soil as a thickened earthen mat of
engineered fill will reduce the potential for damage to the road from liquefaction effects
during strong seismic shaking. Flexible connections for utility lines in this area will
reduce the potential for damage to utility lines.

13




Project No. SC11647
30 June 2021

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our subsurface exploration, laboratory testing, and analysis, the
proposed development at the referenced site is acceptable from a geotechnical
standpoint provided the geotechnical criteria and recommendations presented in this

report are followed during plan preparation and construction.

The primary geotechnical considerations at the site include providing adequate
foundation support for new buildings, settlement potential, cut/fill slopes, the
recommended 50-foot setback from the wetland, expansion potential of clay soil on the
slope descending to the wetlands, and control of concentrated surface runoff.

Based on the results our subsurface exploration and the previous study, we concur with
the recommendation presented in the 2009 PCE Feasibility Study that a minimum 50
feet development setback from the existing riparian/wetlands boundary or high-water
mark of the pond, whichever is greater, will mitigate the risk due to lateral spreading to

an ordinary level.

The top 5 to 10 feet of soil on the hilltop consists of loose tilled topsoil, underlain by
medium dense silty and clayey sand and lean stiff clay of low expansion potential. The
loose tilled soil extended to depths of 12 inches in our borings and was reported to be
up to 2 feet deep in the Feasibility Report by PCE. To provide firm uniform support for
building foundations and minimize the potential for settlement, we recommend the soil
within building footprints and 5 feet beyond be removed to a depth of 2 feet below the
bottom of footings and redensified as engineered fill. Provided the soil on the hilltop is
removed and replaced as engineered fill, as recommended, conventional spread footing
foundations may be used for the apartment structures. We estimate the total depth of
soil to be removed and replaced as engineered fill will be 3—4 feet, depending on footing

depth. On site native soils with a Pl < 15 are suitable for reuse as engineered fill.
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As the 6:1(H: V) slope descends to the wetlands, the thickness of surficial silty sand and
clayey sand in the top 5 feet thins and clay soil with moderate to high expansion
potential will be exposed at or near the ground surface. To provide firm uniform support
for proposed buildings which will be constructed on the slope and reduce the potential
for damage due to expansive soil, we recommend structures be supported on reinforced
concrete structural mat foundations or post-tension slab foundations. The foundations
should be underlain by a minimum of 12 inches of non-expansive engineered fill. We
have indicated the preliminary limits of the area where structural mat foundations are

recommended on the Boring Site Plan (see Figure 3 in Appendix A).

The proposed structures and improvements at the referenced site will be subject to
“ordinary risks”, as defined in the “Scale of Acceptable Risks from Geologic Hazards” in
Appendix D of this report provided the design criteria and recommendations presented
in this report are incorporated into the design and construction of the proposed project

and maintained for the life of the development.

We recommend Haro, Kasunich & Associates, Inc. be commissioned to review
project grading and foundation plans before construction and to observe, test and
advise during earthwork and foundation construction. This additional opportunity to
examine the site will allow us to compare subsurface conditions exposed during
construction with those inferred from this investigation. Unusual or unforeseen soil

conditions may require supplemental evaluation by the geotechnical engineer.

The following recommendations should be used as guidelines for preparing project

plans and specifications,

Site Grading
1. 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 presume that a

15



Project No. SC11647

30 June 2021
representative from HKA will perform the required testing and observation during
grading and construction. It is the owner's responsibility to make the necessary

arrangements for these required services.

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 to receive proposed improvements should be cleared of
all obstructions and fill materials, including trees not designated to remain and
other unsuitable material. Existing depressions or voids created during site
clearing should be backfiled with engineered fill. Any surface or subsurface
obstructions, or questionable material encountered during grading, should be
brought immediately to our attention for proper exposure, removal and

processing as directed.

Cleared areas should then be stripped of organic-laden topsoil. Stripping depth is
anticipated to be from 2 to 4 inches, although the actual depth of stripping should
be determined in the field by a representative from HKA. Strippings should be
wasted off-site or stockpiled for use in landscaped areas, if desired.

Following clearing and stripping of the building areas, soil within the proposed
building footprints and 5 feet beyond should be sub-excavated to a minimum
depth of 2 feet below the bottom of footings on the top of the knoll and 1 foot
below the bottom of the structural mat foundation in the area on the slope where
structural mat foundations are recommended. If loose soil is found at the bottom
of the recommended sub-excavation, it should be removed and replaced with
engineered fill. The base of the sub-excavations should be scarified, moisture
conditioned (or allowed to dry as necessary) to produce a moisture content about
3 — 5 percent above the laboratory optimum value and uniformly compacted at 90

percent relative compaction.
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On site clayey sand, silty sand, and sandy clay (PI<15) soil may be re-used as
engineered fill for building pads on the hilltop. Engineered fill in the area
designated for structural mat slab foundations should be select non-expansive
engineered fill such as Class Il or Class IV aggregate base should be placed in
thin lifts not exceeding 8 inches in loose thickness, water conditioned to a
moisture content about 3-5 percent above optimum moisture content and
compacted to a minimum of 90 percent relative compaction. The upper 6-inches
of slab subgrade should be compacted to a minimum of 95 percent relative
compaction. Aggregate base below pavements should likewise be compacted to

a minimum of 95 percent relative compaction.

If grading is performed during or shortly after the rainy season, the grading
contractor may encounter compaction difficulty, such as pumping or bringing free
water to the ground surface. If compaction cannot be achieved after adjusting the
soil moisture content, it may be necessary to over excavate the subgrade soil,
replace it with angular crushed rock and stabilize it with soil stabilization fabric.
We estimate the depth of over excavation will range from 12” to 24”, depending on
conditions. The need for ground stabilization should be determined in the field

during construction by the geotechnical engineer.

Provided the on site can be adequately moisture conditioned (or dried back) prior
to use, the on-site soils appear generally suitable for use as engineered fill.
Material which must be imported should be free of organic and deleterious
material, contain no rocks or clods over 4 inches in dimension, and should contain
no more than 15 percent by weight of rocks larger than 2% inches. Imported
select fill should also have a Plasticity Index of less than 15 and should have
sufficient binder to allow excavations to stand without caving. Prior to delivery to
the site, a representative sample of proposed import should be sent to our

laboratory for evaluation.
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We estimate shrinkage factors of about 15 and 25 percent for the import select fill

and on-site materials respectively when used in engineered fills.

Cut and Fill Slopes

10.

11.

12.

Temporary excavations should be properly shored and braced during construction
to prevent sloughing and caving at sidewalls. The contractor should be aware of
all CAL OSHA and local safety requirements and codes dealing with excavations
and trenches.

Temporary cut slopes into native soils over 5 feet high should be inclined no

steeper than 1%:1(horizontal to vertical) up to 10 feet in height. Temporary cut
slopes are considered those that will remain from 24 hours up to the following rain
season. Permanent cut slopes should be inclined no steeper than 3:1. Cut slopes
with a height greater than 10 feet must be evaluated by the geotechnical engineer
so that additional recommendations can be provided, as needed. The top of all cut
slopes should be rounded off to remove topsoil and reduce soil sloughing. If
seepage is observed, HKA should be notified immediately. Cut slopes with these
recommended gradients may require periodic maintenance to remove minor soil

sloughing and will be subject to soil creep.

Compacted fill slopes up to 10 feet high should be constructed at slope
inclinations no steeper than 3:1 (horizontal to vertical). Fill slopes over 10 feet
high should be evaluated and approved by the geotechnical engineer. Fill slopes
with these recommended gradients may require periodic maintenance to remove
minor soil sloughing and may be subject to creep. All fills must be constructed
with base keys at the toe of the embankment and subsequent benches. The base
keys and benches should be excavated into stiff or medium dense native soils.
Base keys and benches should be at least 8 feet wide and sloped into the hillside
a minimum of 2 percent. Fill slope keyway and benches should have subdrains.
The location of subdrains and outlets should be determined by the geotechnical

engineer in the field during grading.
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Long term creep may occur on cut and fill slopes at this site from swelling and
shrinking of the clay soils. Drainage features, patios, and landscapes areas

should account for this in planning and design.

Following grading, exposed soil should be planted as soon as possible with

erosion-resistant vegetation.

After the earthwork operations have been completed and HKA has made the
required observations of the work, no further earthwork operations shall be

performed without the direct observation of HKA.

Soil Settlement

16.

If fill slopes up to 10 feet are proposed the increase in overburden stress on the
clay soils is anticipated to result in soil settlement. Designers of near surface
features in these areas such as walkways, patios, and utilities should anticipate
total settlement of 2 inches and differential settlement of 1 inch. As the fill wedge
thins out to 3 feet thick or less, a more typical 1 inch and ¥ inch of total and

differential settlement can be expected.

Building Codes

17.

Project design and construction should conform to the following current building
codes:

- 2019 California Building Code (CBC)

- 2019 Green Building Standards Code (CAL Green)

Conventional Spread Footing Foundations

18.

The buildings on the hilltop may be supported on conventional spread footing
foundations embedded into an earthen mat of engineered fill as described in the

section title “General Site Grading”.

19



19.

20.

21.

22.

23.

24.
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The continuous spread footing foundations should be founded a minimum 18
inches into engineered fill and be a minimum of 15 inches wide. Actual footing
depths and widths should be determined in accordance with anticipated use and
applicable building code and design standards. The continuous footings should
have a minimum of four (4) No. 4 reinforcement bars, two in the bottom and two
in the top. Continuous footings should be reinforced as required by the structural
designer based on the actual loads transmitted to the foundation.

Spread footing foundations designed in accordance with the above may be
designed for an allowable soil bearing pressure of 2,000 psf for dead plus live
loads. This value may be increased by one-third to include short-term seismic
and wind loads. Structural reinforcing should be determined by the structural

engineer based on loads (live and dead) that are transmitted to the foundation.

Lateral load resistance for structures supported on spread footings may be
developed in friction between the foundation bottom and the supporting

subgrade. A friction coefficient of 0.33 is considered applicable.

Footings located adjacent to other footings or utility trenches should have their
bearing surfaces founded below an imaginary 1%2:1 plane projected upward from

the bottom edge of the adjacent footings or utility trenches.

Total and differential settlements under the proposed light building loads are

estimated to be less than 1 inch and ¥z inch, respectively.

All footing excavations should be thoroughly cleaned and observed by the

geotechnical engineer prior _to placing forms and steel. Observation of

foundation excavations allows anticipated soil conditions to be correlated to
those inferred from our investigation and to verify that the footings are in

accordance with our recommendations.
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Structural Mat Slab Foundation

25.

26.

27.

28.

Buildings constructed within the area designated for Mat Slab Foundations (see
Boring Site Plan, Figure 3 in Appendix A) should be supported by reinforced
concrete structural mat slab foundations. Structural mat slabs should be 8 to 12
inches thick. Alternatively, post-tension slabs may be constructed. Design criteria
and recommendations for post-tension slabs was beyond the scope of our work.
If requested, post-tension slab criteria and recommendations can be developed.

Structural mat slab foundations should be supported by a 12-inch-thick mat of
select engineered fill placed and compacted as recommended in the grading

section of this report.

The mat of select non-expansive engineered fill should extend a minimum of 5

horizontal feet beyond the outer edges of the slab in all directions.

Stiffened foundations constructed to the given criteria may be designed for the
following allowable bearing capacities:
a) Use 1,200 pounds per square foot as an allowable bearing capacity.
b) A one-third increase for seismic loading
C) Coefficient of friction of 0.30. As an alternative an adhesion value of
1000 psf can be applied to the bottom surface of the slabs.
d) Use 58 pounds per cubic inch (pci) for a modulus of subgrade
reaction for soils encountered in basement floor of Building C and
145 pci for modulus of subgrade reaction for soil encountered in the

first-floor level of Building C.

Concrete Slabs-On-Grade

29.

Slabs-on-grade should be supported by a minimum of 12 inches of engineered fill

prepared in accordance with our section title, “General Site Grading”.
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To reduce the potential for cracking and curling as well as other undesirable
defects the concrete slab-on-grade design, placement, and curing should be

done in accordance with the most recent version of ACI 302.1R-04.

HKA presumes floor wetness would be unacceptable for these buildings for
reasons such as moisture sensitive floor covering and interior humidity control.
To minimize potential for floor wetness, the interior concrete slab floor should be
underlain with a vapor retardant membrane such as Stego Wrap Vapor Barrier
(15 mil thickness). Vapor retardant membranes should be overlapped a minimum
of 6 inches at the joints and carefully fitted around service openings. Whether to
locate the vapor barrier in direct contact with the slab or beneath a blotter layer of
granular fill should be made with careful considerations to many factors directly
and indirectly related to concrete construction. Such factors include but are not
limited to, whether a water-tight roof membrane is in place prior to slab
construction, sequence of slab construction in relation to other construction
activities  requiring water, and the floor covering manufacturer’s
recommendations. Proposed installation should be independently evaluated as to
the moisture-related sensitivity of subsequent floor finishes, project conditions,

schedule, and the potential effects of slab curling and cracking.

If a blotter layer of granular fill over the vapor barrier is selected it should be a
minimum of 4 inches thick, trimmable, and compactible at low moisture content
(4 to 5 percent). The use of cushion or clean sand with uniform particle size is not
recommended for use as a blotter layer of granular fill. Crusher run material
graded from 3/4 inch down to rock dust is suitable. The blotter layer of granular
fill should be compacted to a minimum of 95 percent relative compaction in
accordance with ASTM D1557. Following compaction, the surface should be
choked off with a fine graded material and proof rolled to reduce friction between
the granular fill and the slab. To prevent the granular fill from becoming a water
reservoir (contributing to floor wetness) it will be imperative to keep it dry after

preparation has been completed.
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Considering the reduced permeability of the redensified on-site soils and the
possibility of consistent irrigation of landscaping around the development, a free
draining granular material to act as capillary break is recommended below the
slab. The granular material should be comprised of a minimum 4-inch-thick layer
of a permeable material that meets the requirements of a Caltrans Class | Type A
gradation (Section 68.202F(2) Cal Trans Std. Spec.). A thin layer approximately
1 inch thick of fine graded material should be proof rolled over the permeable
material using a drum roller before installation of the vapor barrier to reduce the

possibility of puncture.

We recommend the specifications for slab-on-grade floors require moisture
emission tests be performed on the slab prior to the installation of flooring. No
flooring should be installed until safe moisture emission levels are recorded for

the type of flooring to be used.

Retaining Wall Lateral Pressures

35.

Retaining walls should be designed to resist both lateral earth pressures and any
additional surcharge loads. For design of retaining walls up to 12 feet high and
fully drained, the following design criteria may be used.

A. Active earth pressure for walls allowed to yield is that exerted by an
equivalent fluid weighing 45 pcf for a level backslope gradient; and 55 pcf
for a 3:1 (horizontal to vertical) backslope gradient. This assumes a fully
drained condition.

B. Where walls are restrained from moving at the top, design for a uniform
rectangular distribution equivalent to 30H psf per foot for a level backslope,
and 36H psf per foot for a 3:1 backslope, where H is the height of the wall.

C. Retaining walls can be supported by shallow foundations embedded a

minimum of 12 inches into engineered fill or firm native soil provide there is
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a minimum horizontal distance of 5 feet between the bottom of footings
and adjacent slopes.

D. Walls with footings embedded in and underlain by engineered fill may be
designed for an allowable bearing capacity of 2,000 psf. This value may be
increased by one-third to include short-term seismic and wind loads. A
coefficient of friction between concrete and soil = 0.33 may be used.

E. Walls with footings embedded in undisturbed native soil may be designed
for an allowable bearing capacity of 1,250 psf. This value may be
increased by one-third to include short-term seismic and wind loads. A
coefficient of friction between concrete and soil = 0.30 may be used.

F. In addition, the walls should be designed for any adjacent live or dead
loads which will exert a force on the wall (garage and/or auto traffic).

G. Retaining walls that act as interior house walls should be thoroughly
waterproofed. A waterproofing expert should be consulted with to ensure

proper installation.

To account for seismic loading, a horizontal line load surcharge equal to 12H
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).

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 either 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. The drains should
extend from the base of the walls to within 12 inches of the top of the backfill. A
perforated pipe should be placed (holes down) about 4 inches above the bottom
of the wall and be tied to a suitable drain outlet. Wall backdrains should be

capped at the surface with clayey material to prevent infiltration of surface runoff
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into the backdrains. A layer of filter fabric (Mirafi 140N or equivalent) should

separate the subdrain material from the overlying soil cap.

Surface Drainage

39.

40.

4].

42.

43.

44.

An engineered drainage plan to handle surface runoff should be developed for
this site. Site drainage should be adequately controlled both during and after

construction.

Due to the impermeable nature of the in-situ clay soils on-site retention is not

recommended for this project site.

All exposed soil should be landscaped and permanently protected against

erosion as soon as possible after grading.

We recommend that full gutters be used along all roof down eaves to collect
storm runoff water and channel it through closed rigid conduits to a suitable

discharge point away from all structural improvements.

Surface runoff should not be allowed to flow onto graded or natural slopes.
Consideration should be given to catch basins, berms, concrete v-ditches, or
drainage swales at the top of all slopes to intercept runoff and direct it to a

suitable discharge point.

Surface drainage should include provisions for positive gradients so that surface
runoff is not permitted to pond adjacent to foundations and on pavements.
Surface drainage should be directed away from the building foundations, at a
minimum gradient of 5 percent for a distance of at least 10 feet to an adequate
discharge point. Concentrations of surface water runoff should be handled by

providing necessary structures, solid pipes, catch basins, etc.
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Irrigation activities at the site should be done in a controlled and reasonable
manner. Planter areas should not be sited adjacent to walls; otherwise,
measures should be implemented to contain irrigation water and prevent it from

seeping into walls and under foundations.

The migration of 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.

Drainage patterns approved at the time of fine grading should be maintained
throughout the life of proposed structures.

Pavement Design

48.

49.

50.

R-value tests were performed on representative soil samples collected from the
east side of the wetland area on 19 April 2019. The results of the testing
indicated an R-value = 20 at Boring B-9 and R-value <5 at Boring B-8. We
designed the roadway with an R-value of 5 considering the clay type soils found

around the wetland perimeter.

Three traffic indices (TI) of 5, 6, and 7 were evaluated for the design of the
asphalt pavement sections for the new roadway and parking areas. The project
Civil Engineer should determine the appropriate traffic index for the anticipated
traffic usage. If a different traffic index is desired or required, please contact our
office and a recommended asphalt concrete pavement structural section can be
provided.

Flexible (asphalt concrete) pavement sections have been designed according to
Caltrans methods including a factor of safety on the asphalt layer thickness and
using a 20-year pavement life. The pavement section designs, based on a design

R-value <5, are shown on the table below.
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Subgrade | Traffic Pavement Section
R-Value Index

Asphalt Aggregate Base? | Aggregate Sub-base?®

- - Concrete?! (Inches) (Inches)
(Inches)

5 5 3.0 10.0 -

5 5 3.0 5.0 6.0

5 6 4.0 13.0 -

5 6 4.0 5.0 8.0

5 7 5.0 12.0 -

5 7 5.0 7.0 9.0

51.

52.

1) Type A or B Asphalt Concrete

2) Class 2 Aggregate Base (minimum R-value = 78)

3) Class 2 Aggregate Sub-base (minimum R-value = 50)

Pavement areas should not be allowed to be contaminated with organic
materials. Where stripping involves topsoil and organics then these materials
should be removed including loose soils, etcetera, and any required cuts. A
minimum of 12 inches of compacted subgrade should be provided beneath the
pavement sections. The subgrade should be moisture conditioned to over the
optimum moisture percentage and compacted to at least 95 percent relative
compaction based on ASTM Test Method D1557. Class 2 Aggregate base
should be moisture conditioned to slightly over the optimum moisture percentage
and compacted to at least 95 percent relative compaction based on ASTM Test
Method D1557.

Studies have indicated that a major factor in extending pavement life is to provide
adequate drainage for both the pavement surface and subgrade. Care should be
taken during the development of the grading plan to plan for good drainage.

Landscaped and irrigated planters that are adjacent to the pavements should
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have cut-off curbing constructed around them that extends a minimum of 6
inches into the subgrade soil (subgrade in this case is that material beneath the
pavement structural section). The recommend pavement sections assume
periodic maintenance, such as crack sealing, will be performed over the life of
the pavements. Where heavy trucks, such as garbage trucks or buses will travel
or make sharp turns, heavier asphalt sections or rigid concrete pavements

should be considered.

Soil Corrosivity

53.

Based on review of the documents in our file and results of laboratory tests run
by Pacific Crest Engineers, Inc., soil samples collected from the site are not

considered corrosive.

Utility Trenches

54.

55.

56.

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 1.5:1
(horizontal to vertical) slope from the bottom outside edge of footing elements.
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 county
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
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obtained from a laboratory compaction curve run in accordance with ASTM
Procedure D1557-10.

We strongly recommend placing a three-foot (3') concrete plug in each trench
where it passes under the exterior foundations. Care should be taken not to

damage utility lines.

Trenches should be capped with a minimum 1 foot of relatively impermeable soil.

Plan Review, Construction Observation and Testing

59.

60.

HKA should be provided the opportunity for review of the project plans during
project planning and prior to construction so we can evaluate if our geotechnical
recommendations were properly interpreted and implemented. The review also
allows us to determine if this report is adequate and complete for the final planned
grading and construction and update this report and include additions or
qualifications, as necessary. If our firm is not accorded the opportunity of making
the recommended reviews, we can assume no responsibility for misinterpretation

of our recommendations.

We recommend that HKA review the final project plans prior to submittal to public
agencies, to expedite project review. The recommendations presented in this
report require our observation and testing of the earthwork and foundation
excavations. Observation of grading and foundation excavations allows anticipated
soil conditions to be correlated to those actually encountered in the field during

construction.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

The conclusions and recommendations noted in this report are based on
probability and in no way imply that the proposed improvements will not possibly
be subjected to ground failure or seismic shaking so intense they will be severely
damaged or destroyed.

This report is issued with the understanding that it is the duty and responsibility of
the owner or his representative or agent to ensure that the recommendations
contained in this report are brought to the attention of the architects and engineers
and contractors for the project, incorporated into the plans and specifications, and
that the necessary steps are taken to see that the contractor 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 in the Santa
Cruz County area. No other warranty, expressed or implied, is made.

If any unexpected variations in soil conditions, or if adverse soil conditions are
encountered during construction, or if the proposed construction will differ from
that planned at the present time, Haro, Kasunich and Associates should be
notified so that supplemental recommendations can be given.

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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Site Vicinity Map (Figure 1)

Regional Geologic Map (Figure 2)

Boring Site Plan (Figure 3)

Cross Sections (Figure 4)

Keys to Logs (Fiqure 5)

Logs of Test Bore Holes (Figures 6-16)
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PRIMARY DIVISIONS

GROUP

SECONDARY DIVISIONS

SYMBOL
CLEAN GW WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITTLE OR NO FINES.
GRAVEL GRAVELS
0 (f N (LESS THAN GP POORLY GRADED GRAVELS OR GRAVEL-SAND MIXTURES, LITTLE OR NO
a3 =To MORE THAN HALF 5% FINES) FINES.
= rw
(o) % S OF COARSE
@ K uaJ FRACTION IS GM SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES, NON-PLASTIC FINES
o =5 LARGER THAN GRAVEL
L w S NO. 4 SIEVE WITH
é Lo FINES GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES, PLASTIC FINES.
4z
© % <Z': CLEAN
w ZT WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES.
n =<E SAND SANDS SW
r FE (LESS THAN
S W o MORE THAN HALF 5% FINES) SP POORLY GRADED SANDS OR GRAVELLY SANDS, LITTLE OR NO FINES.
O of% OF COARSE
= - FRACTION IS SANDS SM SILTY SANDS, SAND-SILT MIXTYRES, NON-PLASTIC FINES.
SMALLER THAN WITH
NO. 4 SIEVE FINES SC CLAYEY SANDS, SAND-CLAY MIXTYRES, PLASTIC FINES.

> ML INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY OR CLAYEY
" < SILTS AND CLAYES FINE SANDS OR CLAYEY SILTS WITH SLIGHT PLASTICITY.

T
| L
o) O E N CL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY CLAYS,
N ; LI:J'J E LIQUID LIMIT LESS THAN 50% SANDY CLAYS, SILTY CLAYS, LEAN CLAYS.
o =T
w = é o OL ORGANIC SILTS AND ORGANIG SILTY CLAYS OF LOW PLASTICITY.
(m) <O »m
< T wo
® =38 MH INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SANDY OR
(La I:%J é % SILTS AN D CLAYES SILTY SOILS, ELASTIC SILTS.

|
% = |<_( LIQUID LIMIT GREATER THAN 50% CH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS.

=

OH ORGANIC GLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS.
HIGHLY ORGANIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILS.

U.S. STANDARD SERIES SIEVE  GRAIN SIZES

CLEAR SQUARE SIEVE OPENINGS
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SILTS AND CLAYS SAND GRAVEL COBBLES BOULDERS
FINE | MEDIUM | COARSE FINE COARSE
RELATIVE DENSITY CONSISTENCY SAMPLING METHOD WATER
STANDARD T ISI FINAL v
SANDS AND BLOWS SILTS STRENGTH | BLOWS PENETRATION TEST
GRAVELS PER* AND (TSF)™ PER*
VERY LOOSE 0-4 VERY SOFT 0-1/4 0-2 WATER LEVEL
PITCHER BARREL P |Z DESIGNATION
LOOSE 4-10 SOFT 1/4 -1/2 2-4
MEDIUM DENSE | 10-30 FIRM 1/2 -1 4-8
SHELBY TUBE S [I
DENSE 30-50 STIFF 1-2 8-16
VERY DENSE OVER 50 VERY STIFF 2-4 16 - 32
BULK B |:|
HARD OVER 4 OVER 32
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APPENDIX B

Atterberqg Limits Test (Figure 1)

Unconfined Compress Test (Figure 2-5)

Direct Shear Test Result (Fiqures 6-7)

R-Value Test (Figures 8-9)
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PLASTICITY INDEX

PLASTICITY CHART
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Low|Plasticity High Plasticity
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LIQUID LIMIT (%)
PLASTICITY DATA
Key Sample Depth Natural Plastic Liquid Plasticity Liquidity Unified Soll
Symbol Number (feet) Water Limit Limit Index Index Classification
Content (%) (%) W - PL Symbol
W(%) LL -PL
) 1-2 25 12 15 18 4 -1.00 ML
@) 2-5-1 15.0 36 18 79 62 0.30 CH
©) 4-3-1 10.0 30 15 32 18 0.90 oL
@ 6-1-1 25 15 15 26 12 0.00 CL
® 8-1-1 25 - 16 72 57 - CH
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Triaxial and Unconfined Compression Test
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Triaxial and Unconfined Compression Test
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Triaxial and Unconfined Compression Test
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Triaxial and Unconfined Compression Test
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CCQPER

TESTING LABORATORY

Consolidated Drained Direct Shear
(ASTM D3080)

CTL Job #: 032-486 Project #: SC11647 By: MD
Client: Haro, Kasunich & Associates Date: 5/29/2019 Checked: PJ
Project Name: Brewington Ave Subdivision Remolding Info:
Specimen Data Phi (deg) 35.2 Ult. Phi (deg)
L 2 3 4 Cohesion (psf) 500 Ult. Cohesion (psf)
Boring: HKA-2 HKA-2 HKA-2
Sample: 2-1-1 2-1-1 2-1-1
Depth (ft): 2 2 2 Shear Stress vs. Deformation
Visual Brownish Brownish Brownish Sample 1
:~ti~n-| Yellow Clayey | Yellow Clayey | Yellow Clayey
Description: SAND SAND SAND 3000 = Sample2
(Cemented) (Cemented) (Cemented) _‘_:amp:ej
et Sample
2500 -
Normal Load (psf) 500 1500 3000 .
Dry Mass of Specimen (g) 128.4 127.6 128.4
Initial Height (in) 1.01 1.01 1.02 o 2000
Initial Diameter (in)]  2.42 2.42 2.42 -
Initial Void Ratio 0.624 0.647 0.638 g
Initial Moisture (%) 20.6 22.0 21.6 @ 1900
Initial Wet Density (pcf) 127.5 127.2 127.5 8
Initial Dry Density (pcf) 105.7 104.3 104.8 @ 1000
Initial Saturation (%) 90.9 93.5 93.2
AHeight Consol (in)] 0.0008 0.0121 0.0134
At Test Void Ratio 0.622 0.627 0.617 500
e e
At Test Moisture (%) 21.8 22.8 22.3
At Test Wet Density (pcf) 128.9 129.5 129.8
At Test Dry Density (pcf) 105.8 105.5 106.2 OO.O 5.0 10.0 15.0 20.0 25.0
At Test Saturation (%) 96.2 99.9 99.3 .
Deformation (%)
Strain Rate (%/min) 0.01 0.01 0.01
Strengths Picked at Peak Peak Peak
Shear Stress (psf) 728 1720 2507
AHeight (in) at Peak| -0.0031 -0.0043 -0.0022 Shear Stress vs. Normal Load
Ultimate Stress (psf) ¢ Peak
8000 Shear Stress
------- Ult. Stress
Change in Height m  Ulimate
-0.0100 Sample 1
—8— sample 2 6000 A
-0.0080 Sample3 || -
——t—— Sample 4 a,
-0.0060 8
= £ 4000 /
£ -0.0040 | ° /
£ -0.0020 » /
; f
0.0000 2000 r
0.0020 \
0
0.00% 0.0 5.0 10.0 15.0 20.0 25.0 0 2000 4000 6000 8000
Deformation (%) Normal Load, psf
Remarks:

Figure No.: 6




CCQPER

TESTING LABORATORY

Consolidated Drained Direct Shear

(ASTM D3080)

CTL Job #: 032-486 Project #: SC11647 By: MD
Client: Haro, Kasunich & Associates Date: 5/31/2019 Checked: PJ
Project Name: Brewington Ave Subdivision Remolding Info:
Specimen Data Phi (deg) 39.1 Ult. Phi (deg)
L 2 3 4 Cohesion (psf) 200 Ult. Cohesion (psf)
Boring: HKA-7 HKA-7 HKA-7
Sample: 7-1-1 7-1-1 7-1-1
Depth (ft): 2 2 2 Shear Stress vs. Deformation
Visual Brownish Brownish Brownish Sample 1
.| Yellow Clayey | Yellow Clayey | Yellow Clayey —* Sample
Description: SAND near SAND near SAND near 3000 == Sample 2
Sandy CLAY | Sandy CLAY | Sandy CLAY 4 Sample 3
e Sample 4
2500 A\
Normal Load (psf) 500 1500 3000
Dry Mass of Specimen (g) 140.4 139.8 142.2
Initial Height (in) 1.01 1.01 1.02 o 2000
Initial Diameter (in)]  2.42 2.42 2.42 -
Initial Void Ratio 0.463 0.463 0.456 g
Initial Moisture (%) 14.9 14.3 14.7 @ 1500
Initial Wet Density (pcf) 132.4 131.6 132.7 8
Initial Dry Density (pcf) 115.2 115.2 115.8 @ 1000
Initial Saturation (%) 87.1 83.1 86.8 |
AHeight Consol (in)]  0.0051 0.0081 0.0209
At Test Void Ratio 0.456 0.451 0.426 500
At Test Moisture (%) 16.1 15.8 15.7
At Test Wet Density (pcf) 134.4 134.4 136.8
At Test Dry Density (pof)| __ 115.8 116.1 118.2 % o0 50 20 250
At Test Saturation (%) 95.3 94.2 99.6 .
Deformation (%)
Strain Rate (%/min) 0.01 0.01 0.01
Strengths Picked at Peak Peak Peak
Shear Stress (psf) 603 1535 2627
AHeight (in) at Peak| -0.0044 -0.0051 -0.0030 Shear Stress vs. Normal Load
Ultimate Stress (psf) ¢ Peak
8000 Shear Stress
------- Ult. Stress
Change in Height m  Ulimate
-0.0140 Sample 1
0 0120 il Sample 2 6000 //
-0.0100 £ Sampe ¢ E /
-0.0080 | o
- £ 4000
f -0.0060 1 2 /
£ .0.0040 | ®
2 /i ’ /
-0.0020 [ 2000 ,
0.0000 J
0.0020
0
0.00%9 0.0 5.0 10.0 15.0 20.0 25.0 0 2000 4000 6000 8000
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Remarks:
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CCQPER

TESTING LABORATORY

R-value Test Report (caitrans 301)

Job No.: 032-486 Date: 05/17/19 []Initial Moisture, 14.2
Client: Haro, Kasunich & Associates Tested PJ R-value <5
Project: SC11647 Reduced RU
Sample HKA-8 Bulk @ 0-3' Checked DC Expansion f
Soil Type: Dark Brown CLAY Pressure ps
Specimen Number A C D Remarks:
Exudation Pressure, psi 670 Soil extruded from the mold giving a false
Prepaired Weight, grams 1200 exudation pressure. Per Caltrans, the R-
Final Water Added, grams/cc 100 value test was terminated and an R-value of
Weight of Soil & Mold, grams 3135 less than 5 was reported.
Weight of Mold, grams 2102
Height After Compaction, in. 2.61
Moisture Content, % 23.7
Dry Density, pcf 97.0
Expansion Pressure, psf 151
Stabilometer @ 1000
Stabilometer @ 2000 135
Turns Displacement 3.75
R-value 12
100 & R-value rr 1000
W Expansion Pressure, psf | ]
90 H 900
80 800
70 700
2
60 600 &
© ?
=) (7
® 50 500 &
> o
1’4 c
40 400 -%
g
30 300 %
20 200
|
10 * 100
0 0
0 100 200 400 500 600 700 800
Exudation Pressure, psi

Figure No.: 8




CCQPER

TESTING LABORATORY

R-value Test Report (caitrans 301)

Job No.: 032-486 Date: 05/17/19 []Initial Moisture, 9.5
Client: Haro, Kasunich & Associates Tested PJ R-value 20
Project: SC11647 Reduced RU
Sample HKA-9; Bulk @ 0-3' Checked DC Expansion 60 of
Soil Type: Olive Brown Sandy CLAY Pressure P
Specimen Number A B C D Remarks:
Exudation Pressure, psi 274 197 451
Prepaired Weight, grams 1200 1200 1200
Final Water Added, grams/cc 80 95 60
Weight of Soil & Mold, grams 3158 3166 3127
Weight of Mold, grams 2084 2106 2106
Height After Compaction, in. 2.58 2.57 2.42
Moisture Content, % 16.8 18.2 15.0
Dry Density, pcf 108.0 105.8 111.2
Expansion Pressure, psf 52 52 151
Stabilometer @ 1000
Stabilometer @ 2000 121 134 91
Turns Displacement 4.16 4.42 4.00
R-value 17 10 30
100 & R-value rr 1000
M Expansion Pressure, psf E
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80 800
70 700
[72]
o
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Figure No.: 9
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APPENDIX C

Liquefaction Analysis Graphical Results (Figures 1 and 2)

Liguefaction Analysis Input Data and Output Results
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LIQUEFACTION ANALYSIS

SC11647

Hole No.=B-2 Water Depth=25ft Surface Elev.=94 Magnitude=7.0
Acceleration=1.042g
_ Shear Stress Ratio Facior of Safety Settlement Soil Desoription Raw Unit Fines
M o 1 01 0{in.) 10 SFT Weight %
—0 — T T T T T T TTTTTT TTTTTTTT gxr Crangish Brown Clayey SAND 145127 23
i ﬁ 20 127 23
i ﬁ 17 127 23
— 10 /;"G: & 112 Molg
Olive Brown and Orange SILT
i 5 118 MNolg
L % Gray Fat CLAY
— 20 é 5 118 Molg
i ‘ ? g 8 118 Molg
L s 4m
30 Gray and Crange SILT 8 123 MNolg
L % Dark Gray and Omnge Fat CLAY § 121 MNolg
é _
— <0 Dark Gray Silty CLAY 8 120 Nelq
i 11 120 Meolg
— 50 | f1=1.00 . 12 120 Molg
S=1.12in. Wrrd GrayFatclay - -
-  CRR — CGA il Saturated e 12 120 Nelg
| Shaded Zone has Liquefaction Potential Unsaturst. e
— &0
— 70
CivilTech Corporation Brewington Ave. Subdivison Figure 1
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LIQUEFACTION ANALYSIS

SC11647

Hole No.=B-4 Water Depth=30ft Surface Elev.=104 Magnitude=7
Acceleration=1.042g

_ Shear Stress Ratio Facior of Safety Settlement Soil Desoription Raw Unit Fines
fi 0 1 01 5 0{in.) 1 ST Weight %
—0 T T T T T T T T T TTTTTT TTTTTT ﬁ Brown Clayey SAND 23 137 23
B é 13 128 Nolg
- /‘%gggg Bawwn Sansdy CLAY
— 10 Olive Brown and Orange SILT 11 130 Nolg
I Olive Brown and Orange SILT with SAND 7124 MNelg
— [3]

20 7 Brownizh Gray CLAY 9 118 Molg
B é 13 118 Nolg
30 v % 7 122 Molg
B % 7 122 Molg
I Olive Brown and Orange SILT
— 40 8 118 HNolg

% Gray Fat CLAY

- / s 14 127 Molg
20| f=1=1.00 S=0.27in. ¥/ Gray Fat CLAY 1‘:‘ Ef :j:”'q
-  CRR — CGA e Saturated e 2 122 Nolg
| Shaded Zone has Liquefaction Potential Unsaturst. e
— &0
— 7o
CivilTech Corporation Brewington Ave Subdivision Figure 2
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LIQUEFACTION ANALYSIS SUMMARY
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Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 6/25/2021 11:24:04 AM

Input File Name: H:\PROJECTS\11000s\11647 folder, Brewington Ave
Subdivision, MidPen Housing\Liquifaction\F1_Boring 2.1liq

Title: SC11647

Subtitle: Brewington Ave. Subdivison

Surface Elev.=94

Hole No.=B-2

Depth of Hole= 51.50 ft

Water Table during Earthquake= 25.00 ft
Water Table during In-Situ Testing= 25.00 ft
Max. Acceleration= 1.04 g

Earthquake Magnitude= 7.00

Input Data:
Surface Elev.=94
Hole No.=B-2
Depth of Hole=51.50 ft
Water Table during Earthquake= 25.00 ft
Water Table during In-Situ Testing= 25.00 ft
Max. Acceleration=1.04 g
Earthquake Magnitude=7.00

No-Liquefiable Soils: Based on Analysis

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Ishihara / Yoshimine

3. Fines Correction for Liquefaction: Stark/Olson et al.*

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce =1

7. Borehole Diameter, Cb= 1
8. Sampling Method, Cs=1
9. User request factor of safety (apply to CSR) , User= 1

10. Use Curve Smoothing: No
* Recommended Options



In-Situ Test Data:

Depth  SPT gamma Fines
ft pcf %

0.00 14.50 127.00 23.00
2.50 20.00 127.00 23.00
5.00 17.00 127.00 23.00
10.00 6.00 112.00 Noligq

15.00 9.00 118.00 Noliq
20.00 9.00 118.00 Noligq
25.00 6.00 118.00 Noliq
30.00 6.00 123.00 Noliq
35.00 8.00 121.00 Noliq

40.00 8.00 120.00 Noliq
45.00 11.00 120.00 Noligq
50.00 12.00 120.00 Noliq
51.50 12.00 120.00 Noligq

Output Results:
Settlement of Saturated Sands=0.00 in.
Settlement of Unsaturated Sands=1.19 in.
Total Settlement of Saturated and Unsaturated Sands=1.19 in.
Differential Settlement=0.595 to 0.786 in.

Depth  CRRm CSRfs F.S. S sat. S dry S all
ft in. in. in.

0.00 0.30 0.68 5.00 0.00 1.19 1.19
0.05 0.30 0.68 5.00 0.00 1.19 1.19
0.10 0.30 0.68 5.00 0.00 1.19 1.19
0.15 0.30 0.68 5.00 0.00 1.19 1.19
0.20 0.30 0.68 5.00 0.00 1.19 1.19
0.25 0.30 0.68 5.00 0.00 1.19 1.19
0.30 0.30 0.68 5.00 0.00 1.19 1.19
0.35 0.30 0.68 5.00 0.00 1.19 1.19
0.40 0.30 0.68 5.00 0.00 1.19 1.19
0.45 0.30 0.68 5.00 0.00 1.19 1.19
0.50 0.30 0.68 5.00 0.00 1.19 1.19
0.55 0.30 0.68 5.00 0.00 1.19 1.19
0.60 0.30 0.68 5.00 0.00 1.19 1.19
0.65 0.30 0.68 5.00 0.00 1.19 1.19
0.70 0.30 0.68 5.00 0.00 1.19 1.19
0.75 0.30 0.68 5.00 0.00 1.19 1.19
0.80 0.30 0.68 5.00 0.00 1.19 1.19
0.85 0.30 0.68 5.00 0.00 1.19 1.19
0.90 0.30 0.68 5.00 0.00 1.19 1.19
0.95 0.30 0.68 5.00 0.00 1.19 1.19
1.00 0.30 0.68 5.00 0.00 1.19 1.19
1.05 0.30 0.68 5.00 0.00 1.19 1.19
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51.16 2.00 0.70 5.00 0.00 0.00 0.00
51.15 2.00 0.70 5.00 0.00 0.00 0.00
51.20 2.00 0.70 5.00 0.00 0.00 0.00
51.25 2.00 0.70 5.00 0.00 0.00 0.00
51.36 2.00 0.70 5.00 0.00 0.00 0.00
51.35 2.00 0.70 5.00 0.00 0.00 0.00
51.46 2.00 0.70 5.00 0.00 0.00 0.00
51.45 2.00 0.70 5.00 0.00 0.00 0.00
51.56 2.00 0.70 5.00 0.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =
pcf; Depth = ft; Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsf Cyclic stress ratio induced by a given earthquake (with
user request factor of safety)

F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S_sat Settlement from saturated sands

S _dry Settlement from Unsaturated Sands

S_all Total Settlement from Saturated and Unsaturated Sands

NoLiq No-Liquefy Soils
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Input File Name: H:\PROJECTS\11000s\11647 folder, Brewington Ave
Subdivision, MidPen Housing\Liquifaction\F2_Boring 4.1liq

Title: SC11647

Subtitle: Brewington Ave Subdivision

Surface Elev.=104

Hole No.=B-4

Depth of Hole= 51.50 ft

Water Table during Earthquake= 30.00 ft
Water Table during In-Situ Testing= 30.00 ft
Max. Acceleration= 1.04 g

Earthquake Magnitude= 7.00

Input Data:
Surface Elev.=104
Hole No.=B-4
Depth of Hole=51.50 ft
Water Table during Earthquake= 30.00 ft
Water Table during In-Situ Testing= 30.00 ft
Max. Acceleration=1.04 g
Earthquake Magnitude=7.00

No-Liquefiable Soils: Based on Analysis

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Ishihara / Yoshimine

3. Fines Correction for Liquefaction: Idriss/Seed

4. Fine Correction for Settlement: Post Liquefaction

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce =1

7. Borehole Diameter, Cb= 1
8. Sampling Method, Cs=1
9. User request factor of safety (apply to CSR) , User= 1

10. Use Curve Smoothing: No
* Recommended Options



In-Situ Test Data:

Depth  SPT gamma Fines
ft pcf %

0.00 23.00 137.00 23.00
5.00 13.00 128.00 Noligq
10.00 11.00 130.00 Noliq
15.00 7.00 124.00 Noligq
20.00 9.00 116.00 Noliq
25.00 13.00 116.00 Noliq
30.00 7.00 122.00 Noliq
35.00 7.00 122.00 Noligq
40.00 6.00 118.00 Noliq
45.00 14.00 127.00 Noligq
50.00 12.00 122.00 Noliq
51.50 12.00 122.00 Noligq

Output Results:
Settlement of Saturated Sands=0.00 in.
Settlement of Unsaturated Sands=0.27 in.
Total Settlement of Saturated and Unsaturated Sands=0.27 in.
Differential Settlement=0.133 to 0.176 in.

Depth  CRRm CSRfs F.S. S _sat. S dry S _all
ft in. in. in.

0.00 2.39 0.68 5.00 0.00 0.27 0.27
0.05 2.39 0.68 5.00 0.00 0.27 0.27
0.10 2.39 0.68 5.00 0.00 0.27 0.27
0.15 2.39 0.68 5.00 0.00 0.27 0.27
0.20 2.39 0.68 5.00 0.00 0.27 0.27
0.25 2.39 0.68 5.00 0.00 0.27 0.27
0.30 2.39 0.68 5.00 0.00 0.27 0.27
0.35 2.39 0.68 5.00 0.00 0.27 0.27
0.40 2.39 0.68 5.00 0.00 0.27 0.27
0.45 2.39 0.68 5.00 0.00 0.27 0.27
0.50 2.39 0.68 5.00 0.00 0.27 0.27
0.55 2.39 0.68 5.00 0.00 0.27 0.27
0.60 2.39 0.68 5.00 0.00 0.27 0.27
0.65 2.39 0.68 5.00 0.00 0.27 0.27
0.70 2.39 0.68 5.00 0.00 0.27 0.27
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50.45

.65
0.65
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50.55

.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
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50.65

50.70
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50.80
50.85

50.90
50.95

51.00
51.05

5.00
5

.00

51.10



51.15 2.00 0.65 5.00 0.00 0.00 0.00
51.20 2.00 0.65 5.00 0.00 0.00 0.00
51.25 2.00 0.65 5.00 0.00 0.00 0.00
51.36 2.00 0.65 5.00 0.00 0.00 0.00
51.35 2.00 0.65 5.00 0.00 0.00 0.00
51.40 2.00 0.65 5.00 0.00 0.00 0.00
51.45 2.00 0.65 5.00 0.00 0.00 0.00
51.506 2.00 0.65 5.00 0.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =
pcf; Depth = ft; Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsf Cyclic stress ratio induced by a given earthquake (with
user request factor of safety)

F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S _sat Settlement from saturated sands

S_dry Settlement from Unsaturated Sands

S all Total Settlement from Saturated and Unsaturated Sands

NolLiq No-Liquefy Soils
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APPENDIX D

SCALE OF ACCEPTABLE RISKS FROM NON-SEISMIC GEOLOGIC HAZARDS*

RISK LEVEL

STRUCTURE TYPE

RISK CHARACTERISTICS

EXTREMELY LOW RISKS

Structures whose continued functioning is
critical, or whase failure might be catastrophic:
nuclear reactors, large dams, power intently
systems, plants manufacturing or storing
explosive or toxic materials.

Failure affects substantial populations risk
equals nearly zero.

VERY LOW RISKS

Structures whose use is critically needed after a
disaster: important utility centers: hospitals: fire,
police, and emergency cormmunication facilities;
fire stations; and critical transportation elements
such as bridges and overpasses; also smaller
dams.

Failure affects substantial populations.

LOW RISKS

Structures of high occupancy, or whose use
after a disaster: imporiant utility centers;
hospitals; fire, police, and emergency
communication facilities; fire stations; and
critical transportation elements such as bridges
and overpasses; also smaller dams.

Failure of a single structure would affect
primary only the occupants.

"ORDINARY RISKS" .

The vast majority of structures: most
commercial and industrial buildings; small
hotels and apartment buildings, and single-
family residences.

Failure only affects owners/occupants of
a structure rather than a substantial
population,

No significant potential for loss of life of
serious physicai injury.

Risk level is similar or comparable to
other ordinary risks (including seismic
risks) to citizens of coastal California.

No coliapse of structures; structural
damage fimited to repairable damage in
most cases. This degree of damage is
unlikely as a result of storms with a repeat
time of 50 years or less.

MODERATE RISKS

fences, driveways, non-habitable structures,
detached retaining walls, sanitary landfills,
recreation areas and open space.

Structure is not occupied or occupied
infrequently.

Low probability of physical injury.

Moderate probability of collapse.

*Non-seismic geologic hazards include flooding, landslides, erosion, wave run-up and sinkhole

collapse.

Figure 1




APPENDIX D
SCALES OF ACCEPTABLE RISKS FROM SEISMIC GEOLOGIC HAZARDS

EXTRA PROJECT COST

LEVEL OF ACCEPTABLE RISK KINDS OF STRUCTURES PROBABLY REQUIRED

TO REDUCE RISK TO AN
ACCEPTABLE LEVEL

Extremely Low Structures whose continued functioning is No set percentage (whatever
critical, or whose faifure might be catastrophic is required for maximum
huclear reactors, large dams, power intently attainable safety).

systems, plants manufacturing or storing
explosives to foxic materials.

Slightiy higher than under level 1° Structures whose use is critically needed after a 5 to 25 percent of project
disaster; important utility centers; hospitals; fire, cost.

police, and emergency communication facilities,
fire station; and critical transportation elements
such as bridges and overpasses; also smaller

dams.
Lowest possible risk to occcupants of Structures of high occupancy or whose use after 5 to 15 percent of project
the structure * a disaster would be particularly convenient; cost.

schools, churches, theaters, large hotels, and
other high-rise buildings housing farge numbers
of people, other places normally attracting large
concentraticns of people civic buildings such as
fire stations, secondary utility structures,
extremely large commercial enterprises, most
roads,alternative or non-critical bridges and

overpasses.
An "ordinary" level or risk to occupants | The vast majority of structures; most commercial 1 to 2 percent of project cost
of the structure 3¢ and industrial buildings, small hotels and in most cases {2 to 10
apartment buildings and singfe-family percent of project costin a
residences. minority of cases)’
1. Failure of a single structure may affect substantial populations.
2. These additional percentages are based on the assumption that the base cost is the total cost of the building or other

facility when ready for oceupancy. In addition, it is assumed that the structure would have been designed and buiit in
accordance with current California practice. Moreover, the estimated additional cost presumes that structures in this
acceptable-risk category are to embody sufficient safety to remain functional following an earthquake.

3. Failure of single structure would affect primarily only the occupants.

4. These additional percentages are based on the assumption that the base cost is the total cost of the building or facility
when ready for occupancy. In addition, it is assumed that the structures would have been designed and buitt in
accordance with current California Practice. Moreover, the estimated additional cost presumes that structures in this
acceptable-risk category are to be suificiently safe to give reasonable assurance of preventing injury or loss of life
during and following an earthquake, but otherwise not necessarily to remain functional.

5. "Ordinary Risk": Resist minor earthquakes without damage; resist moderate earthquakes without structural damage
but with some non-structural damage; resist major earthquakes of the intensity or severity of the strongest experienced
in California, without collapse, but with some structural, as well as non-structural damage. In most structures, it is
expected that structural damage, even in a major earthquake, couid be limited to repairable damage. (Structural
Engineers Association of California).

Source:Meeting The Earthguake Chalienge, Joint Committee on Seismic Safety of the California Legislature, January
1974, p.9. Figure 2
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investigation and engineering geology report for the Atkinson Lane future growth area located in
Watsonville, California. The feasibility level engineering geology report was prepared by Zinn
Geology, and is included within Appendix D of this report.

The accompanying report presents our conclusions and recommendations as well as the results of
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FEASIBILITY LEVEL GEOTECHNICAL INVESTIGATION
PURPOSE AND SCOPE
This report describes the feasibility level geotechnical investigation and presents results,
including recommendations, for the future residential growth project located at the terminus

of Atkinson Lane in Watsonville, California. Our scope of services for this project has
consisted of:

1. Discussions with project team members.
2. Review of the pertinent published material concerning the site including County
planning maps, preliminary site plans, geologic and topographic maps, and other

available literature.

3. The drilling and logging of 26 test borings and 16 Cone Penetrometer Test (CPT)

soundings.
4. Laboratory analysis of retrieved soil samples.
5. Engineering analysis of the field and laboratory results. This included a quantitative

liquefaction analysis of the subsurface soils.

6. Preparation of this feasibility level report documenting our investigation and
presenting preliminary recommendations for design of the project.

LOCATION AND DESCRIPTION

The County of Santa Cruz and the City of Watsonville are in the process of preparing a joint
Specific Plan/Master Plan for the Atkinson Lane future growth area. Please refer to Figure
No. 1, Regional Site Map, for the approximate location. The central portion of the site is
located at the following coordinates:

Latitude = 36.931214 degrees
Longitude = -121.759820 degrees

The project area is planned for affordable market rate housing and neighborhood services
along with parks and recreation space to serve the residents of Pajaro Valley. The total gross
area of the site is approximately 68 acres. The proposed Specific Plan/Master Plan includes
approximately 34 acres designated for residential uses, including 11 acres for “Residential-
High Density” and 23 acres for “Residential-Medium Density.” An additional 3.9 acres is
planned for expansion of the adjacent Crestview Park. The proposed project also includes
4.0 acres of a designated riparian arca and a 1.9 acre riparian buffer adjacent to Corralitos
Creek, the preservation of a 3.9 acre existing wetland and incorporation of a 2.7 acre wetland
buffer. Additionally, 1.3 acres are designated for storm water swales, 2.2 acres are reserved
for a PG&E substation, and 14.9 acres are allocated for a 200 foot agricultural buffer located
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on the eastern boundary of the project site adjacent to the existing agricultural fields. The
entire 68 acres of the project site falls within the County of Santa Cruz.

At the time of our site visits, the 68 acre project site was comprised of 11 parcels. Three of
the parcels consisted of strawberry fields and apple orchards (approximately 45.1 acres). The
strawberry fields and apple orchards were well maintained and groomed while the remainder
of the subject site was either overgrown or plowed and tilled and unused. Five of the parcels
(4.6 acres) were used for residential purposes; these parcels, located along Atkinson Lane,
include one that was vacant and four that were comprised of single family residences. Two
parcels consisted of open fields; one parcel (2.5 acres) included a flat, plowed dirt area that
oy was possibly used for farming purposes. The other parcel was comprised of weeds and

’ native plants that sloped to the south to a slough (14.4 acres). This site was eventually
plowed and tilled. The last parcel consisted of a Pacific Gas and Electric sub-station (2.2
acres). It was not maintained and sloped easterly towards the slough. The site is bound by
Corralitos Creek and Atkinson Lane to the north, apple orchards to the east, and residential
subdivisions to the south and west.

A pond was noted on the southwestern portion of the site in the vicinity of Borings 16, 17,
18, 19 and 26. The pond was roughly 4 acres and covered with vegetation although standing
water was visible as well. The pond is south of Boring No. 18, west of Boring No. 19 and
east of Boring No. 16, 17 and 26. Please refer to Figure No. 2, Site Map Showing Test
Boring Locations for the approximate location of the pond.

Based upon our review of the preliminary site plan it is our understanding that the County

has identified 34 acres designated as affordable housing. A total of 200 units are initially

planned while the remaining parcels may have an additional 400 units. The plan includes an

expansion of Wagner Street to connect with Crestview Drive to serve as the primary arterial

between Freedom Boulevard and East Lake Avenue. Secondary access routes will be

’ analyzed and include Atkinson Lane and Brewington Avenue. This plan will also analyze

‘ additional infrastructure necessary to serve the area. This includes: sewer lines, water lines,
storm drains, electrical, cable, as well as other public utilities.

We assume the structures will be one and/or two-stories in height, of wood frame and

masonry consiruction, combined with some concrete slab- on-grade. Structural loading

conditions are not known at this time, but are expected to be typical of residential-type

wid construction. We also presume the project will require exterior flatwork, landscaping and
attendant utility improvements.

- FIELD INVESTIGATION

Soil Borings

Eleven 8-inch diameter test borings were drilled on the site on April 21% and 22™. 2008 and
February 6™ and 9™ 2009 using hollow-stem drill au%,ers. Fifteen 6-inch diameter test
borings were drilled on the site on May 5% 6™ and 7™, 2008 using solid-stem drill augers.
The location of the test borings arec shown on Figure No. 2, Site Map Showing Test Borings.
The drilling method used was hydraulically operated continuous flight augers. A geologist
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from Pacific Crest Engineering Inc., was present during the drilling operations to log the soil
encountered and to choose soil sampling type and locations.

Relatively undisturbed soil samples were obtained at various depths by driving a split spoon
sampler 18 inches into the ground. This was achieved by dropping a 140 pound down hole
safety hammer through a vertical height of 30 inches. The number of blows needed to drive
the sampler for each 6 inch portion is recorded and the total number of blows needed to drive
the last 12 inches is reported as the Standard Penetration Test (SPT) value. The outside
diameter of the samplers used in this investigation was either 3 inches or 2 inches, and is
noted respectively as “L” or “T” on the boring logs. All standard penetration test data has
been normalized to a 2 inch O.D. sampler so as to be the SPT "N" value.

The soils encountered in the borings were continuously logged in the field and visually
described in accordance with the Unified Soil Classification System (ASTM D2433
(Modified), Figure No. 3). The soil classification was verified and or modified upon
completion of laboratory testing.

Appendix A contains the site plan showing the locations of the test borings and the Log of
Test Borings presenting the soil profile explored in each boring, the sample locations, and the
SPT "N" values for each sample. Stratification lines on the boring logs are approximate as
the actual transition between soil types may be gradual.

Cone Penetrometer Soundings

Four cone Penetrometer (CPT) soundings with pore pressure nieasurements were advanced
on May 1, 2008. Another twelve CPT soundings were performed on February 12™ and 13%,
2009. The CPT soundings were located next to hollow stem test borings that were advanced
to a depth of 51 % feet. The CPT soundings were also extended to a depth of 50 feet, to
match the depth of the hollow-stem test borings. A geologist and/or engineer from Pacific
Crest Engineering Inc., was present to supervise the field operations. The locations of the
Cone Penetrometer Soundings are shown on Figure No. 2, Site Map Showing Test Borings
and CPT Soundings.

The Cone Penetrometer soundings with Pore Pressure Measurements were advanced using a
hydraulically operated Hogentogler H0322 electronic cone with an apex angle of 60 degrees,
a diameter of 35.7 mm, and a friction sleeve with a surface area of 150 square cm. A
saturated piezo element was placed between the cone and the friction sleeve to obtain
dynamic pore pressure parameters. Continuous measurements were made of the tip
resistance, the friction sleeve resistance, and the dynamic pore pressure. Correlations
between these measurements and many soil properties were made using charts developed by
Robertson (1990).

Appendix A contains the site plan showing the locations of the CPT soundings and Appendix
B contains the logs presenting the CPT resistance to penetration as a function of depth, the
sleeve friction as a function of depth, and interpretations of the soil behavior types
interpreted from the CPT sounding data. Please note that the classification of soil “behavior
fype” shown on the sounding logs is exactly that and should not be misidentified as a specific
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soil type based upon any classification system. This is because no soil samples were
extracted from the soundings advanced by the CPT rig; the interpretations are soil “behavior
types” derived from calculations and interpolations that are performed by the CPT vendor’s
software.

LABORATORY INVESTIGATION

The laboratory testing program was developed to help in evaluating the engineering
properties of the materials encountered on the site. Laboratory tests performed include:

a. Moisture Density relationships in accordance with ASTM test D2937.

b. Direct Shear tests in accordance with ASTM test D3080.

¢. Unconfined Compression tests in accordance with ASTM test D2166.

d. Atterberg Limits tests in accordance with ASTM test D4318.

e. Consolidation tests in accordance with ASTM test D2435.

f. "R" Value tests in accordance with California test 301.

g. Gradation tests in accordance with ASTM test D1140 and D422.

h. Expansion Potential tests in accordance with ASTM test D4829 and the UBC 29-2.

i.  Corrosivity testing including pH, resistivity, chloride concentration, and sulfate
comncentration.

The results of the Jaboratory tests are presented on the boring logs opposite the sample tested.
Selected test results are also presented graphically in Appendix A.

SOIL CONDITIONS

Regional Geologic Maps

The surficial geology in the area of the project site is mapped as Fluvial Facies, Younger
Flood Plain Deposits, and Older Flood Plain Deposits (Brabb, 1997; Dupre and Tinsley,
1991). The Fluvial Facies are described as partially consolidated, moderately to well graded
silt, sand, silty clay and gravel. The Younger Flood Plain Deposits are described as
unconsolidated deposits of fine-grained sand and silt with thin discontinuous layers of clay.
The Older Flood Plain Deposits are described as unconsolidated sand, silt, and clay that are
fine-grained. The native soils encountered in the test borings and interpreted from the CPT
soundings are consistent with these descriptions. Please refer to Appendix D, Feasibility
Level Engineering Geology Report, for a more detailed discussion of the regional geologic
setting of the site.
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Soil Borings

The twenty-six test borings on the project site encountered a range of soils including sandy
clay, silty sand, sandy silt, clayey sand, sand, silt, silty clay/silt, clay, and fat clay. Most of
the borings exhibited inter-layered sands, silty sands, clays, and fat clays. Nineteen of the
twenty-six explored borings contained lenses of fat clay. Please refer to the graphical
depiction of the underlying siratigraphy portrayed on the cross sections shown of Plate 2 of
the Zinn Geology report appended to this report. The cross sections were developed on the
basis of boring and CPT data.

Boring No.’s 4, 6, 8, 10, 11, and 16 were evaluated quantitatively for liquefaction, and most
encountered potentially loose and liquefiable sandy soils. Boring No. 2 and Boring No. 5
were not specifically analyzed for liquefaction for this preliminary study due to the shallow
nature of the test borings; however it should be noted that these borings did encounter
potentially loose and liquefiable soils. The CPT soundings were also evaluated for
liquefaction as well as lateral spreading potential.

Turning to the cross section provided to us by Zinn Geology for the site (Plate 2 — appended
to this report), we note that the site is predominantly underlain by three stratigraphic
subunits, a sand package, underlain by a clay package, with silt package appearing to
underlie everything across the site to the depths explored for this project. As may be noted
on the geological cross sections, the lateral and vertical variations are extremely complex
within the generalized subunits, as is typically found in dynamic fluvial environments.
Additionally, it should be noted that the complexity of the stratigraphy drawn by Zinn
Geology appears to be directly correlative to the spacing and array between the borings and
the soundings. In our opinion, a plausible assumption is that the site stratigraphy is very

i complex, with very few, if any specific stratigraphic beds being continuous across the site.

Groundwater

Groundwater was encountered in 17 test borings. The depth to water varied within each test
boring; Boring No. 2 encountered groundwater at 26 %4 feet; Boring No. 4 encountered
groundwater at 36 % feet; Boring No. 5 encountered groundwater at 20 feet; Boring No. 8
encountered groundwater at 27 feet; Boring No. 10 encountered groundwater at 28 feet;
Boring No. 11 encountered groundwater at 20 ¥ feet; Boring No. 12 encountered
groundwater at 24 feet, 3 inches; Boring No. 13 encountered groundwater at 23 feet; Boring
No. 14 encountered groundwater at 25 feet; Boring No. 15 encountered groundwater at 24
feet; Boring No. 16 encountered groundwater at 13 feet; Boring No. 18 encountered
groundwater at 6 feet; Boring No. 19 encountered groundwater at 27 feet; and Boring No. 20
encountered groundwater at 12 % feet. Boring No. 23 encountered groundwater at 35 feet,
Boring No. 24 encountered groundwater at 35 feet and Boring No. 25 encountered
groundwater at 20 feet. It should be noted that the groundwater level was not allowed to
stabilize for more than a few hours, therefore, the actual groundwater level may be higher or
lower than initially encountered.

[P

Groundwater levels used in our analysis were estimated on the basis of available
groundwater data from adjacent borings. Where a groundwater table was encountered, we
assumed a rise of 10 feet for seismic conditions. Where no groundwater was encountered to
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a depth of 50 feet, a minimum groundwater elevation of 25 feet below the existing ground
surface was assumed.

Based upon our observation of short-term groundwater levels in our test borings, and due to
the abundance of clay lenses throughout all of our test borings, it is our opinion that
groundwater elevations do not radiate laterally fromn Corralitos Creek but tend to seasonally
collect within discontinuous, more permeable soil layers.

Cone Penetrometer Soundings

The soils encountered in our CPT soundings, as interpreted based on charts developed by
Robertson (1990), consisted of a variety of soil types very similar to those encountered in the
adjacent test borings. Please note that the interpretations for the CPT soundings are merely
interpretations. As discussed above, the classification of soil “behavior type” shown on the
sounding logs should not be misidentified as a specific soil type based upon any
classification system. This is because no soil samples were extracted from the soundings
advanced by the CPT rig; the interpretations are soil “behavior types” derived from
calculations and interpolations that are performed by the CPT vendor’s software. Please
refer to Appendix B for the results of CPT testing and the resulting interpretations of soil
behavior type (SBT). Ten of the CPT soundings were accownpanied by drilled borings to
provide visual interpretation and identify soil classifications for selected samples.

The continuity of the soundings lends further credence to the hypothesis that the overall site
stratigraphy is fairly complex, with many interfingering and intercalated beds of different
soils and soil behavior types, as would be expected in a dynamic fluvial depositional
environment. Considering the fact that the complexity of the geometry of the stratigraphy
portrayed upon the cross sections issued by Zinn Geology, it is our opinion that the
stratigraphy across the entire site is probably at least as complex as that shown on the Zinn
Geology cross sections. The importance and implication of this hypothesis will be noted in
later sections of this report, where the hazards of liquefaction and lateral spreading are
analyzed, since the potential of those hazards relies upon the overall site stratigraphy.

REGIONAL SEISMIC SETTING

The seismic setting of the site is one in which it is reasonable to assume that the site will
experience significant seismic shaking during the lifetime of the project.

Based upon our review of the fault maps for the Santa Cruz area (Greene et al. 1973, Hall et
al. 1974), and the Maps of Known Active Fault Near-Source Zones in California and
Adjacent Portions of Nevada (CDMG, 1998), active or potentially active faults which may
significantly affect the site include those listed in the Table No. 1, below.
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TABLE No. 1, Faults in the Santa Cruz County Area

= Fault Name | Distance | Distance | Direction | Slip Rate* | M, Max.*
o {miles) (km.) (mm/yr)
San Andreas — 3.9 6.3 Northeast 24 7.9
1906 Segment
Zayante — 0.9 [.5 Northeast 0.1 7.0
Vergeles
Monterey Bay — 15.6 253 Southwest 0.5 7.3
Tularcitos

*Source: CDMG, February, 1998

Please refer to Appendix D, Feasibility Level Engineering Geology Report, for a more
thorough discussion of the regional geologic setting.

SEISMIC HAZARDS

This section provides a general summary of the seismic hazards associated with the project
site. For a more complete review of this issue, please refer to the Feasibility Level Geology
Report prepared by Zinn Geology within Appendix D.

In general, seismic hazards which may affect project sites in the Monterey Bay area include
ground shaking, ground surface fault rupture, liquefaction and lateral spreading, and
seismically induced slope instabilities. Geotechnical aspects of these issues are discussed
below:

- Ground Shaking
Intense ground shaking generated by earthquakes from nearby local faults will likely occur
on the site within the design life of any structure proposed for this project. Structures
founded on thick soft soil deposits, such as those encountered on the subject site, are more
likely to experience more destructive shaking, with higher amplitude and lower frequency,

i than structures founded on bedrock. The intensity of ground shaking is generally
commensurate with distance to the earthquake epicenters. However, it should be noted that
significantly higher ground accelerations may occur in thick soft soil deposits large distances
from earthquake epicenters than bedrock at a comparative distance. Structures built in
accordance with the latest edition of the California Building Code may have an increased
potential for experiencing relatively minor damage which could be repairable. The seismic
design of the project should be based on the 2007 California Building Code (CBC) as it has
incorporated the most recent seismic design parameters. The following values for the
seismic design of the project site were derived or taken from the 2007 CBC:

il
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TABLE No. 2, The 2007 CBC Seismic Design Parameters

Design Parameter Specific to Site | Reference (See Note 1)
Site Class E, Soft Soil Table 1613.5.2
Mapped Spectral Acceleration for Short Periods Ss=1941¢g Fig. 22-3, ASCE 7-05
Mapped Spectral Acceleration for 1-second Period 8, =0835¢g Fig. 22-4, ASCE 7-05
Short Period Site Coefficient Fa=09 Table 1613.5.3(1)
1-Second Period Site Coefficient Fv=24 Table 1613.5.3(2)
MCE Speciral Response Acceleration for Short Period Sus=1.747 g Section 1613.5.3
MCE Speciral Response Acceleration for 1-Second Period Sm1=2.053 g Section 1613.5.3
5% Damped Spectral Response Acceleration for Short Period Spg=1.165¢g Section 1613.5.4
5% Damped Spectral Response Acceleration for 1-Second Period | Sp; = 1.365 g Section 1613.5.4
Seismic Design Category (See Notes 2 and 3) E Section 1613.5.6

=
=
_
=

Note 1: Design values may also have been obtained by using the Ground Motion Parameter Calculator
available on the USGS website at http://earthquake.usgs.gov/research/hazmaps/design/index.php.
Refer to the “Liquefaction” section for further information on how the Site Class may have been
derived.

Note 2: Seismic Design Category assumes Class II occupancy per 2007 CBC Table 1604.5. Pacific Crest
Engineering Inc. should be contacted for revised Table 2 seismic design parameters if the building has
a different occupancy rating from the one assumed.

Note 3; Based on Section 1613.5.6 of the 2007 CBC, the S, value exceeds 0.75g. Therefore, the appropriate
Seismic Design Category is E rather than D assuming this development wili consist primarily of
Category 11 structures.

Please note that the above minimum prescriptive building code values are appropriate for
structures of specific stories, material types and occupancy ratings outlined by the CBC. The
above values do not preclude the use of more conservative site-specific values that could
conceivably be generated by an engineer or geologist, nor should they be inappropriately
applied to structures excluded from those by the CBC.

Seismic Accelerations

It should be noted that the seismic design values in Table No.2 above are based on values
derived from the 2007 California Building Code. For the purpose of evaluating peak ground
accelerations, Zinn Geology performed a site-specific deterministic seismic hazard analysis.

Deterministic analysis for the site using a deep soil site attenuation relationship yields a
mean peak ground acceleration of 0.63g and mean peak ground acceleration plus one
dispersion of 0.94g (based on the closest seismic shaking source, the Zayante-Vergeles
Fault). The Zinn Geology report also provides the “maximum considered earthquake ground
motion” as defined by FEMA (1998). Refer to Table No. 2 within the Zinn Geology Report
for more information (Appendix D).

It should be noted that if the deterministically derived values listed in the Zinn Geology
report are used for project design, that we recommend utilizing the attenuation relationships
developed by Sidigh, et al. Please refer to Appendix D for further details of the analysis.
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Ground Surface Fault Rupture

Ground surface fault rupture occurs along the surficial trace(s) of active faults during
significant seismic events. Pacific Crest Engineering Inc. has not perfornied a specific
investigation for the presence of active faults on the project site. Since the nearest known
active or potentially active fault is mapped approximately 1.5 km from the site (Hall et al,
1974), the potential for ground surface fault rupture to occur within the stipulated design life
of any structure at this site is considered low.

Liquefaction

Liquefaction tends to occur in loose, saturated fine grained sands, coarse silts or clays with a
low plasticity. In order for liquefaction to occur there must be the proper soil type, soil
saturation, and cyclic accelerations of sufficient magnitude to progressively increase the
water pressures within the soil mass. Non-cohesive soil shear strength is developed by the
point to point contact of the soil grains. As the water pressures increase in the void spaces
surrounding the soil grains the soil particles become supported more by the water than the
point to point contact. When the water pressures increase sufficiently, the soil grains begin
to lose contact with each other resulting in the loss of shear strength and continuous
deformation of the soil where the soil appears to liquefy.

Based upon our review of the regional liquefaction maps (Dupre’, 1975; Dupre’ and Tinsley,
1980) the site is located in an area classified as having a moderately high potential for
liquefaction.

The potential for liquefaction was evaluated quantitatively for this project, based upon the
data obtained from our exploratory borings. For the borings, our analysis utilized the
software program LiquefyPro Version 5, which is based upon the most recent
recommendations of the NCEER Workshop and SP117 Implementation. The program
calculates a factor of safety against liquefaction and also estimates seismically-induced
settlement due to both liquefaction and dynamic compaction of loose, dry sands above the
design water table. The data from the CPT soundings was evaluated for liquefaction and
lateral spreading potential using the software program by CLiq by GeoLogismiki. Please
refer to Appendix C for the model parameters and results we obtained.

The analysis included a peak ground acceleration value of 0.63g. This value is the
deterministically derived value for estimated peak ground acceleration as noted in Table 2 of
the Zinn Geology Report (refer to Appendix D).

It should be noted that the peak ground acceleration value of 0.63g is somewhat higher than
the procedure outlined within the 2007 California Building Code (CBC). Section 1802.2.7 of
the 2007 CBC allows for determination of the peak ground acceleration value by first
determining the Sps value as outlined in Section 1613 of the 2007 CBC (the Spg value is the
5% damped spectral response acceleration for short periods). The Sps value is then divided
by 2.5 to determine the peak ground acceleration, as defined in Section 1802.2.7 of the 2007
CBC. Using this method, the peak ground acceleration value would be 0.47g.
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. Our liquefaction analysis included seven test borings, all drilled to a depth of at least 50 feet.
o This included Boring No.’s 4, 6, 8, 10, 11, 12, and 16. Boring No.’s 8, 10, 11 and 12 were
located adjacent to southern embankment of Corralitos Creek. Boring No. 16 was located

near the pond in the western section of the proposed development. Boring No.’s 4 and 6
were located in the southern and central portions of the proposed development, respectively.
Qur analysis conservatively assumed the ground water level during above-average rainfall
years could rise an additional 10 feet from the level first encountered in the test borings for
our study. We believe this is a conservative assumption at present.

The results of our liquefaction analysis indicate that the area near Boring No.’s 6, 8, and 10
were most susceptible to liquefaction and to a lesser extent the area near Boring No.’s 12 and
16. Boring No.’s 8, 10 and 12 are located along the southern embankment of Corralitos
Creek, in an area where liquefaction would be considered likely. Boring No.6 was located

in the central area of the property, and Boring No.16 was located near the pond in the
western area of the property. Boring No.’s 4 and 11 did not exhibit any significant potential
for liquefaction, based on our analysis. The areas of Boring No. 2 and Boring No. 5 may also
be susceptible to liquefaction, although neither boring was specifically analyzed for this
preliminary study due to the shallow nature of the test borings.

Estimated settlements due to liquefaction-induced settlement and dynamic compaction of
loose, dry sands were also calculated using LiquefyPro, based upon the work by Ishihara and
Yoshimine and Seed. On the basis of our analysis, we estimate the magnitude of possible
seismically-induced ground surface settlement could range from 0.5 to 10 inches. The
recommendations of this report are intended to reduce the potential for structural damage to
an acceptable risk level, however strong seismic shaking could result in architectural damage
, and the need for post-carthquake repairs. It should be assumed that exterior improvements
around the building such as pavements, slabs, sidewalks or patios will need to be repaired or
replaced following strong seismic shaking. An increased depth of subgrade compaction
below exterior improvements will assist in minimizing the damage to these elements.

Estimated settlements due to liquefaction (dry settlement excluded) for CPT’s 1 through 4
and CPT 6 (which were advanced adjacent to B11, B10 B8, B12 and B6, respectively), were
also evaluated using the CLiq software. The following table provides a comparison of results
between the two methods:

TABLE No. 3, Comparison of Liquefaction Induced Settlement

% (Dry Settlement Excluded)
. CLiq Vertical Settlement Liquefy Pro at Adjacent Borin,
CPT Sounding 7 lnches) T tnches) ¢
CPT-1 1.35 0.02 (B-11)
CPT-2 2.74 3.08 (B10)
CPT-3 3.26 7.89 (B8)
CPT-4 1.24 1.18 (B12)
CPT-6 0 1.94 (B6)
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Please refer to Appendix C for a summary of results from our quantitative liquefaction
analyses of boring and CPT data.

The determination that the site has liquefiable soils would generally trigger a special Site
Class F designation, per Table 1613.5.2 of the 2007 CBC. However, Site Coefficients F, and
F, are determined by Tables 1613.5.3(1) and 1613.5.3(2) of the 2007 CBC. Note b for Site
Class F refers to Section 11.4.7 of ASCE 7-05. This section states “The site-specific ground
motion procedures set forth in Chapter 21 are permitted to be used to determine ground
motions for any structure. A site response analysis shall be performed in accordance with
Section 21.1 for structures on Site Class F sites, unless the exception to Section 20.3.1 is
applicable.”” Section 20.3.1.1 of ASCE 7-05 states the following under “Exception™: “For
structures having fundamental periods of vibration equal to or less than 0.5 s, site-response
analysis is not required to determine spectral accelerations for liquefiable soils. Rather, a
site class is permitted to be determined in accordance with Section 20.3 and the
corresponding values of Fa and Fv determined from tables 11.4-1 and 11.4-2.” These are
the same tables as Tables 1613.5.3(1) and 1613.5.3(2) from the 2007 CBC.

Based on the above discussion, it is our opinion that a Site Class F designation is not
appropriate for the project site. This is based on the assumption that the proposed
development will likely consist of one to three-story buildings that should have a
fundamental period less than 0.5 seconds. The Project Structural Engineer should
confirm that building heights of one to three stories in vertical height have a
fundamental period less than 0.5 seconds. If this assumption is not correct, a detailed
site response analysis may be required for the project site. Based on the SPT blow count
procedure outlined in Section 1613.5.5 of the 2007 CBC, we have determined the appropriate
Site Class is E with a Seismic Design Category of E.

Please note: The Site Class designation does not eliminate the potential for settlement
and structural damage due to liquefaction of the subsurface soils. This must be
considered in the project design, and is described in more detail within the
“Discussions, Conclusions and Recommendations” section of this report. Furthermore,
if the fundamental period of any proposed structures will exceed 0.5 seconds, than the
Site Class F procedure must be utilized to derive seismic design values.

st Liquefaction Induced Lateral Spreading

Liquefaction induced lateral spreading occurs when a liquefied soil mass fails toward an
open slope face, or fails on an inclined topographic slope. Our analysis of the project site
indicates that the potential for liquefaction to occur is high, and consequently the potential
for lateral spreading is also high.

CHm

We performed a quantitative lateral spreading analysis for the 16 CPT locations shown in
Figure 2. This analysis was performed using CLiq v.1.3 software which was developed
under the close guidance of Dr. Peter Robertson, having in mind specific features of the CPT
that can be used to provide a more advanced analysis. Such features include the transition
layer detection algorithm and evaluation of cyclic softening in clays. The liquefaction
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assessment method used in CLiq is the one recommended by NCEER 1998 (also known as
the Youd et al. 2000 method) which provides concise results regarding the estimation of
vertical settlements and lateral displacements.

Lateral displacements were not calculated below a depth of 2H below the toe of the creek
bank or the bottom of the pond. A summary of calculated lateral displacements are presented
in Appendix C. Total lateral displacements ranged from 0 to 65 inches.

As shown in Appendix C, predicted lateral displacement is significant within the soundings
closest to the creek bank. Predicted lateral displacements dropped rapidly with increasing
distance from the creck. The analysis for CPT-7, located about 475 feet from the creek,
predicted displacements on the order of 2 inches; however this movement is occurring at a
depth of 26 to 28 feet which is nearly twice the depth of the present creek channel.

For the pond area to the southwest of the project site, please refer to our liquefaction analysis
from Boring No.16 within Appendix C (which was extended to a depth of 50 feet). We also
performed liquefaction and lateral spread calculations with CLiq software at CPT-14 (B18)
located on the northeast side of the pond, and CPT-16 (B26) located on the west side of the
pond. The results of our analysis indicate a significant lateral spreading hazard within the
confines of the pond boundary, with calculated displacements of more than 16 inches at
CPT-14 and 5 inches at CPT-16.

It is apparent that lateral spreading potential is high in the near vicinity of Corralitos Creek
and the pond, with calculated displacements on the order of 5 to 65 inches. Based on a recent
paper titled “Zero-Displacement Lateral Spreads, 1999 Kocaeli, Turkey Earthquake”
(Journal of Geotechnical and Geoenvironmental Engineering, January 2009}, some
fine-grained sediments, although liquefiable by current criteria, may not be susceptible to
significant shear deformation or lateral spreading due to their dilative nature or an inherent
undrained shear strength of liquefied plastic silts. The research noted that while
discontinuous layers of saturated sands liquefied during an earthquake, lateral spreading did
not occur. This may be due to sufficient shear resistance within the discontinuities to prevent
these sediments from laterally spreading. Lateral spreading within dilative, fine grained
sand-like sediments or plastic clay-like sediments also did not occur. It is believed that these
deposits may be too dense or dilative to allow shallow lateral spreads to develop at shallow
depths, at least for earthquakes less than My, = 8. Laboratory results from samples obtained
from our study indicate clay soils with predominant intermediate to highly plasticity. The
JGGE paper suggests that, although some of these materials may be liquefiable, they may not
be subjected to lateral spreading (although our calculations may suggest otherwise).

In consideration of the CPT data and test borings we have analyzed to date, as well as the
conclusions of the JGGE paper, it is our opinion that a minimum setback distance 150 feet
from the top of the creek channel bank is required to mitigate the risk due to the lateral
spreading hazard to an ordinary level for the proposed residential development.

For similar reasons in the pond area we recommend a prescribed minimum setback of 50 feet
from the existing riparian/wetlands area, or 50 feet from the high water mark, whichever is
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greater, to achieve the objective of mitigating the risk due to lateral spreading to an ordinary
level.

Please refer to Appendix C for a graphical summary presenting the results of our lateral

spreading analysis results.

It should be noted that we believe the basis of our liquefaction and lateral spreading analysis
is extremely conservative, assuming both extremely high groundwater elevations combined
with a major 7.9 magnitude earthquake. However, it must be cautioned that liquefaction and
lateral spreading analysis is an inexact science and the mathematical models of the

: liquefaction and liquefiable soils contain many simplifying assumptions, not the least of

N which are isotropy and homogeneity. An analysis of ground water hydrology for this site
was outside the scope of our study, therefore actual ground water conditions which differ
from those assumed in our analysis could result in a lower factor of safety and higher
displacements. Liquefaction/lateral spreading analyses and the generated factors of safety
should be used as indicating trend lines, A soil deposit with a safety factor less than one will
not necessarily fail, but the probability of slope movement will be greater than a soil deposit
with a higher safety factor. Conversely, a soil deposit with a safety factor greater than one
may fail, but the probability of stability is higher than a soil deposit with a lower safety
factor.

Landsliding
Seismically-induced landsliding is a hazard with low potential for affecting most of the site
since the majority of the area studied is gently sloping. However, it should be noted that
slope failures are possible along the steep embankments of Corralitos Creek during strong
| ' seismic shaking, which could present a risk to development located atop the creek
L embankment. This risk can be adequately mitigated to an ordinary level, in our opinion, if
the lateral spread hazard and risk set-back distances from the embankment for future
development on the site recommended herein are closely followed.

......
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DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

GENERAL

The results of our feasibility level investigation indicate that from a geotechnical engineering
standpoint the property may be developed for residential purposes. This study is considered
a feasibility level study and therefore should not be used for final project design. We
recommend a final geotechnical report be prepared for the development afier the site layout
plans are more complete, with residential and street areas and utilities identified in greater
detail. The final geotechnical report should include additional test borings and analysis to
confirm the results of these preliminary findings and provide final, detailed recommendations
for all aspects of the project design.

Our laboratory testing indicates that the near surface soils consist primarily of silty sands in
many areas, with low expansive properties. However, clay soils were identified in the upper
five feet in 9 of the 20 test borings (Boring No.’s 1, 6, 11, 12, 13, 16, 17, 18, and 19). The
areas where clay soil was present in the upper five feet were found to possess low to high
expansive properties. This analysis was based on Atterberg Limits tests per ASTM D4318
and Expansion Index tests per ASTM D4829 and UBC 29-2. Of the six Expansion Index
tests performed on the upper clay soils, four had low expansion potential, while two had high
expansion potential. The high expansion potential samples were taken near Boring No.l and
No. 17 (refer to Appendix A for the laboratory test results). Mitigation measures for dealing
with areas of expansive soil are discussed further within this report.

Liquefaction and lateral spreading of the subsurface soils is a hazard along Corralitos Creek
and at other locations across the proposed development. Given the high potential and the
attendant risks to proposed developments from liquefaction and lateral spreading along
Corralitos Creek, we are recommending a prescriptive minimum development set-back of
150 feet from the southern “top of bank™ for Corralitos Creek. We also recommend a
minimum set-back of 50 feet froin the pond located in the western property area (the 50 foot
set-back should apply to the high water mark for the pond, or the existing riparian/wetlands
boundary, whichever is greater). If this setback is adhered to for the layout of the residential
developments, the attendant risk due to the aforementioned hazards will be ordinary.

The upper 20 feet of soils in general are considered loose to very loose across the project site.
In addition, the upper 1 to 2 feet of the on-site soils are ripped and disked on a frequent basis
for farming purposes. The loose nature of the upper soils make the proposed residential
buildings susceptible to settlement and associated foundation and building distress.

The project site is located within a seismically active area and strong seismic shaking is
expected to occur within the design lifetime of the project. Improvements should be
designed and constructed in accordance with the most current CBC and the recommendations
of this report to minimize reaction to seismic shaking. Structures built in accordance with the
latest edition of the California Building Code have an increased potential for experiencing
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relatively minor damage, which should be repairable, however strong seismic shaking could
result in architectural damage and the need for post-earthquake repairs.

SUMMARY OF GEOTECHNICAL ISSUES

The on-site soils were found to have the following geotechnical issues with respect to the
proposed residential development:

1. Liquefaction and lateral spreading hazard: This issue appears to be worst along the
southern embankment of Corralitos Creek and within the pond area at the western
portion of the site. An area of potentially liquefiable soil was also identified in the
area of Boring No.’s 6 in the central area of the proposed development. The loss of
soil support due to liquefaction can cause damage to building foundations and
structures placed over these areas. We would also recommend deeper test borings
and additional liquefaction analysis in the area surrounding Boring No. 2 and Boring
No. 5, which may also be susceptible to liquefaction hazard. We recommend that
these potential liquefaction areas be addressed in the future as part of the final design-
level Geotechnical Investigation to be completed for the project site.

2. Expansive soils were identified in the area of Boring No.’s 1 and 17. Boring No.1 is
located on the eastern side of the development, and Boring No.17 is located on the
western side of the development. Expansive soils can be damaging to building
foundations as they tend to “expand” or swell during the winter months, and “shrink™
or seftle during summer months. This shrink\swell cycle can cause damage to
building foundations and structures placed over these areas. Expansive soil
conditions for new roadway pavements can be mitigated to an acceptable risk if the
pavement sections are properly designed according to the appropriate R-value for the
subgrade soils and the soil properly moisture conditioned and compacted per the “Site
Grading Issues” and “Pavement Design™ sections of this report.

3. The soils across the project site are relatively loose for the upper 20 to 30 feet. These
soils are prone to settlement due to surcharge loads from new fills and buildings.
This settlement can also cause damage to building foundations and structures placed
over these areas.

PRELIMINARY MITIGATION MEASURES

Based upon our review of the geotechnical issues, we believe the most appropriate method to
address all of the geotechnical issues outlined in Items 1 to 3 above would be to construct the
residential developments upon a structural mnat foundation system. The structural mat would
likely consist of a 12-inch thick concrete slab (approximate), with one or two layers of
reinforcing steel placed within the mat. The mat would be designed to “float” the residence
above soft or liquefiable soil arcas, and also resist the effect of expansive soils which may
tend to lift the structural mat. These mats are also sometimes designed as post-tensioned
slabs, which are quite common in many residential developments.
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Other options to mitigate the geotechnical issues outlined in Items 1 to 3 above could
include: 1) vibro-replacement (stone columns), 2) dynamic deep compaction, or 3) Rammed
Aggregate Piers®. These options could be further explored in the final design-level
geotechnical report to be prepared in the future for the proposed development.

Given the potential for liquefaction and lateral spreading to occur along Corralitos Creek, we
are recommending a minimum development set-back of 150 feet from the southern “top of
bank” for Corralitos Creek. We also recommend a minimum set-back of 50 feet from the
pond located in the western property area, in the vicinity of Borings No. 16, 17, 18, and 19
(the 50 foot set-back should apply to the high water mark for the pond, or the existmg
riparian/wetlands boundary, whichever is greater).

Please note: The final geotechnical report may identify significant areas of the property
which are clearly not susceptible to liquefaction, expansive soils, or loose upper soils. In this
case, it is possible that these areas of the development will not require a structural mat
foundation system (or other special geotechnical mitigation measures), based on future
studies to be performed at the project site. If this occurs, standard shallow footings may be
found acceptable for the project site.

SITE GRADING ISSUES

Site grading should include adequate removal of trees, row crops, surface vegetation, tree
roots and organically contaminated topsoil.

It is possible that there are areas of man-made fill on the project site that our field
investigation did not detect. Areas of man-made fill, if encountered on the project site will
need to be completely excavated to undisturbed native material. The excavation process
should be observed and the extent designated by the Geotechnical Engineer. Any voids
created by fill removal must be backfilled with properly compacted approved native soils that
are free of organic and other deleterious materials, or with approved imported fill.

Given the loose nature of the upper soils, we recommend road and pavement areas include a
zone of recompacted soil which extends at least 18 inches below proposed pavement sections
(the 18 inch zone should extend below asphaltic concrete, aggregate base and subbase
sections).

Note: On-site grading work performed during or soon after the rainy season imay encounter
on-site soils which are too wet to use as engineered fill. These materials may require a
diligent and active drying and/or mixing operation to reduce the moisture content to the
levels required to obtain adequate compaction as an engineered fill. If the on-site soils or
other materials are too dry, water may need to be added. In some cases the time and effort to
dry the on-site soil may be considered excessive, and the import of aggregate base may be
required.
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The soil on the project site should be compacted as follows:

a. In pavement areas the upper § inches of subgrade, and all aggregate subbase and
aggregate base, should be compacted to a minimum of 95% of its maximum dry
density,

b. In pavement areas all utility trench backfill should be compacted to 95% of its
maximum dry density, .

¢. All remaining soil on the project site should be compacted to a minimum of 90%
of its maximum dry density.

Native or imported soil used as engineered fill on this project should meet the following
requirements:

a. free of organics, debris, and other deleterious materials,

b. free of “recycled” materials such as asphaltic concrete, concrete, brick, etc.,

¢. granular in nature, well graded, and contain sufficient binder to allow utility
trenches to stand open,

d. free of rocks in excess of 2 inches in size.

In addition to the above requirements, import fill should have a Plasticity Index between 4
and 12, and a minimuin Resistance “R” Value of 30, and be non-expansive.

CUT AND FILL SLOPES

All fill slopes should be constructed with engineered fill meeting the minimum density
requirements of this report and have a gradient no steeper than 3:1 (horizontal to vertical).
Fill slopes should not exceed 15 feet in vertical height unless specifically reviewed by Pacific
Crest Engineering Inc. Where the vertical height exceeds 15 feet, intermediate benches must
be provided. These benches should be at least 6 feet wide and sloped to control surface
drainage. A lined ditch should be used on the bench.

Fill slopes should be keyed into the native slopes by providing a 10 foot wide base keyway
sloped negatively at least 2% into the bank. The depth of the keyways will vary, depending
on the materials encountered. It is anticipated that the depth of the keyways may be 3 to 6
feet, but at all locations shall be at least 2 feet into firm material.

Subsequent keys may be required as the fill section progress upslope. Keys will be
designated in the field by the Geotechnical Engineer. See Figure No. 96 for general details.

Cut slopes should not exceed a 3:1 (horizontal to vertical) gradient and a 15 foot vertical

height unless specifically reviewed by the Geotechnical Engineer. Where the vertical height
exceeds 15 feet, intermediate benches must be provided. These benches should be at least 6
feet wide and sloped to control surface drainage. A lined ditch should be used on the bench.

The above slope gradients are based on the strength characteristics of the materials under
conditions of normal moisture content that would result from rainfall falling directly on the
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slope, and do not take into account the additional activating forces applied by seepage from
spring areas. Therefore, in order to maintain stable slopes at the recommended gradients, it is
important that any seepage forces and accompanying hydrostatic pressure encountered be
relieved by adequate drainage. Drainage facilities may include subdrains, gravel blankets,
rock fill surface trenches or horizontally drilled drains. Configurations and type of drainage
will be determined by the Geotechnical Engineer during the grading operations.

If a fill slope is to be placed above a cut slope, the toe of the fill slope should be set back at
least 8 feet horizontally from the top of the cut slope. A lateral surface drain should be
placed in the area between the cut and fill slopes.

EROSION CONTROL

The surface soils are classified as having a low to high potential for erosion (low potential in
areas where clay is predominant at the surface, and high potential where sandy or silty sands
are predominant at the surface). Therefore, the finished ground surface should be planted
with ground cover and continually mmaintained to minimize surface erosion. For specific and
detailed recomniendations regarding erosion control on and surrounding the project site, you
should consult with the project civil engineer or an erosion control specialist.

The surfaces of all cut and fill slopes should be prepared and maintained to reduce erosion.
This work, at a minimum, should include track rolling of the slope and effective planting.

. The protection of the slopes should be installed as soon as practicable so that a sufficient

growth will be established prior to inclement weather conditions. It is vital that no slope be
left standing through a winter season without the erosion control measures having been
provided

UTILITY TRENCHES

Utility trenches that are parallel to the sides of the building should be placed so that they do
not extend below a line sloping down and away at a 2:1 (horizontal to vertical) slope from
the bottom outside edge of the building slab or footing.

Utility pipes should be designed and constructed so that the top of pipe is a minimum of 36
inches below the finish subgrade elevation of any road or pavement areas. Any pipes within
the top 24 inches of finish subgrade should be concrete encased, per design by the Project
Civil Engineer.

All utility trenches which enter beneath perimeter areas of the buildings should be backfilled
with controlled density fill (such as 2-sack sand\cement slurry) to help minimize potential
moisture intrusion below interior floors. The width of the plug should be at least three times
the width of the footing or grade beam at the building perimeter, but not less than 36 inches.
The Geotechnical Engineer of Record for the development should be contacted to observe
the placement of slurry plugs. In addition, all utility pipes which penetrate through the
footings, stemwalls or grade beams (below the exterior soil grade) should also be sealed
water-tight, as determined by the Project Engineer or Architect.
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SURFACE DRAINAGE

Following completion of the project we recommend that storm drainage provisions and
performance of permanent erosion control measures be closely observed through the first
season of significant rainfall, to determine if these systems are performing adequately and, if
necessary, resolve any unforeseen issues.

Surface water must not be allowed to pond or be trapped adjacent to the building foundations
nor on the building pad nor in the parking areas.

All roof eaves should be guttered, with the outlets from the downspouts provided with
adequate capacity to carry the storm water from the structures to reduce the possibility of soil
saturation and erosion. The connection should be in a closed conduit which discharges at an
approved location away from the structures and the graded area. The discharge location
should not be located at the top of, or on the face of any topographic slopes. We would
recommend a discharge point which is at least 10 feet down slope of any foundation or fill
areas.

Final grades should be provided with a positive gradient away from all foundations in order
to provide for rapid removal of the surface water from the foundations to an adequate
discharge point. Soil grades should slope away from foundation areas at least 5 percent for
the first 10 feet. Impervious surface areas should slope away from foundations at least 2
percent for the first 10 feet. The Project Civil Engineer or Architect should refer to 2007
CBC Section 1803.3 for further information. Concentrations of surface water runoff should
be handled by providing necessary structures, such as paved ditches, catch basins, etc.

il

Cut and fill slopes should be constructed so that surface water will not be allowed to drain
over the top of the slope face. This may require berms along the top of fill slopes and surface
drainage ditches above cut slopes. All cut, fill and disturbed native slope areas should be
hydro-seeded or other means of erosion control provided, as determined by the Project Civil
Engineer.

Irrigation activities at the site should not be done in an uncontrolled or unreasonable manner.

The building and surface drainage facilities must not be altered nor any filling or excavation
work performed in the area without first consulting the Geotechnical Engineer of Record for
the development. Surface drainage improvements developed by the project civil engineer
must be maintained by the property owner at all times, as improper drainage provisions can
produce undesirable affects.

il
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PAYVEMENT DESIGN

The upper soils vary considerably across the development for pavement design purposes.
The “R” Values of the subgrade soils varied from a low of 5 to a high of 74. Although
subgrade soil R-values ranged as high as 74, these values exceed the maximum R-value of 50
as recommended by Caltrans in Section 614.3 of the 2006 Highway Design Manual.
Therefore, our preliminary pavement design is limited to a maximum assumed R-value of 50
for the subgrade soils.

For preliminary planning purposes, we assumed three main R-values for pavement design.
This included an R-value less than 5, an R-value of 25, and an R-value of 50. The final
geotechnical report should include follow-up R-value sampling to confirm soil R-values
along proposed street areas of the project development.

Pacific Crest Engineering Inc. has not performed a site specific traffic study to determine the
actual traffic indices associated with this project. These values are for general design
purposes only and the values may need modification. Traffic volume and equivalent axle
loads that exceed the assumed T1 could be destructive to the pavement, resulting in an
accelerated rate of deterioration and the need for increased maintenance.

The following three tables provide a preliminary flexible pavement design which is based on
the Caltrans Highway Design Manual - Chapter 600 (last updated September 1, 2006).

The following pavement sections are suggested:

TABLE No. 4
Recommended Pavement Sections for assumed R-Value less than 5

Material Traffic Index
5 6 7 8
Asphalt Concrete 3.0 inches 3.5 inches 4.0 inches 4.5 inches

Class 2 Aggregate Base,

? 4.0 inches 6.0 inches 7.0 inches 8.0 inches
R=78 min.

Class 2 Aggregate Sub-

base, R=50 min. 7.0 inches 8.0 inches 10.0 inches | 12.0 inches
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TABLE No. 5
Recommended Pavement Sections for assumed R-Value of 25
Material Traffic Index
5 6 7 8
Asphalt Concrete 3.0 inches 3.5 inches 4.0 inches 4.5 inches
Class 2 f_&wggreg.ate Base, 7.0 inches 9.0 inches 11.0 inches | 8.0 inches
R=78 min.
ClaisageAI%gSeogﬁnSub- -- inches -- inches -- inches 6.0 inches
TABLE No. 6
Recommended Pavenient Sections for assumed R-Value of S0
Material Traffic Index
5 6 7 8
Asphalt Concrete 30inches | 35inches | 4.0inches | 4.5 inches
Class 2R‘i%%r ;g;fe Base, 4.0 inches 6.0 inches 7.0 inches 8.0 inches
ClaisageAI%ir Seoge:l‘;?nSub -- inches -- inches -- inches -- inches

To have the selected pavement sections perform to their greatest efficiency, it is very
important that the following items be considered:

a. Properly scarify and moisture condition the upper 8 inches of the subgrade soil
and compact it to a minimum of 5% of its maximum dry density, at a moisture
content 1 to 3% over the optimum moisture content for the soil.

b. Provide sufficient gradient to prevent ponding of water.

¢. Use only quality materials of the type and thickness (minimum) specified. All
aggregate base and subbase must meet Caltrans Standard Specifications for Class
2 materials, and be angular in shape. All Class 2 aggregate base should be % inch
maximum in aggregate size.

d. Compact the base and subbase uniformly to a minimum of 95% of its maximum

dry density.

e. Use % inch maximum, Type “A” medium graded asphaltic concrete. Place the

asphaltic concrete only during periods of fair weather when the free air

temperature is within prescribed limits by Cal Trans Specifications.
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f. Place % gallon per square yard of SG-70 prime coat over the aggregate base
: . section, prior to placement of the asphaltic concrete.

g. Porous pavement systems which consist of porous paving blocks, asphaltic
concrete or concrete are generally not recommended due to the potential for
saturation of the subgrade soils and resulting increased potential for a shorter
pavement life. At a minimum, porous pavement systems should include a layer of
Mirafi HP370 geotextile fabric placed on the subgrade soil beneath the porous
paving section. These pavement systems should only be used with the
understanding by the Owner of the increased potential for pavement cracking,
rutting, potholes, etc.

h. Maintenance should be undertaken on a routine basis.

SOIL CORROSIVITY

i Corrosivity tests were run on two representative surface soil samples collected on the project
site. These results are summarized as follows:

TABLE No. 7, Corrosivity Test Summary

Soil Sulfate
Sample Resistivity Chloride (water soluble) pH

Ohm-cm mg/kg mg/kg
.‘ 1-1-1 1254 3 431 6.5
3 2-1-1 4736 4 <5 6.3
6-1-1 1198 18 13 6.2
13-1-1 1637 14 <5 6.6
15-1-1 6306 6 <5 6.7

Cal Trans considers a site to be corrosive to foundation elements if one or more of the
following conditions exist at the site:

- _ Minimum soil resistivity is less than 1,000 ohm-cm

Chloride concentration is greater than or equal to 500 mg/Kg (ppm)
Sulfate concentration is greater than or equal to 2000 mg/Kg (ppm)
. The soil pH is 5.5 or less

L

a
b.
c.
d

Refer to Cal Trans Corrosion Guidelines, version 1.0 (September, 2003) for additional
information.

Rased on the results of the soil resistivity, chloride, sulfate and pH, it appears that the
conditions in the shallow existing soil may be assumed to be non-corrosive based on Cal
Trans guidelines. The corrosion potential for any imported select fill should also be checked
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for corrosivity. The Project Civil Engineer should be made aware of the corrosive soil
issues so that appropriate subsurface piping can be designed for the project site.

Please refer to Appendix A for the specific results of the corrosivity testing by the analytical
laboratory.

SUMMARY

This report provides a feasibility level study of our findings, conclusions and
recommendations concerning the geotechnical issues associated with developing the project
site. The geotechnical issues outlined herein present serious challenges, but are regularly
addressed and mitigated on many residential, commercial and industrial projects throughout
the Watsonville area.

The main geotechnical issues include liquefaction of subsurface soils, lateral spreading
potential near Corralitos Creek, loose soils within the upper 20 to 30 feet, and expansive
soils. It is believed all of these issues can be mitigated by the use of a structural mat
foundation system combined with appropriate set-backs from Corralitos Creek and the pond
area.

This report is not intended for project level design. A final geotechnical report should be
prepared for the development once the initial grading plans and layout of residential and
street areas is determined.

Please note that this report includes four appendices. Appendix A provides a summary of our
laboratory test results, Appendix B provides a summary of the CPT testing and data analysis,
Appendix C provides a summary of our liquefaction analysis, and Appendix D includes the
Feasibility Level Engineering Geology Report prepared by Zinn Geology.

Please refer to the Zinn Geology report within Appendix D for a more complete discussion of
the geologic hazards and seismic shaking issues associated with the project site.
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LIMTATIONS AND UNIFORMITY OF CONDITIONS

1. This Feasibility Level Geotechnical Investigation was prepared specifically for you and
for the specific project and location described in the body of this report. This report and
the recommendations included herein should be utilized for this specific project and
location exclusively. This Geotechnical Investigation should not be applied to nor
utilized on any other project or project site. Please refer to the ASFE “Important
Information about Your Geotechnical Engineering Report™ attached with this report.

B 2. The recommendations of this report are based upon the assumption that the soil conditions
5 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 provided.

nl 3. 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.

4. 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 process or 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 of our control. This report should therefore be
reviewed in light of future planned construction and then current applicable codes. This
report should not be considered valid after a period of two (2) years without our review.

A

5. This report was prepared upon your request for our services in accordance with currently
accepted standards of professional geotechnical engineering practice. No warranty as to
the contents of this report is intended, and none shall be inferred from the statements or
opinions expressed.

6. The scope of our services mutually agreed upon for this project did not include any
environmental assessment or study for the presence of hazardous or toxic materials in the
soil, surface water, groundwater, or air, on or below or around this site.

I



~ Important Information About Your

Geotechnical Engineering Repont

Substirface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

The following information is provided to help you manage your risks.. .

Geotechnical Services Are Performed for * glevation, configuration, location, orientation, or weight of the
Specific Purposes, Persons, and Projects propased structure,

Geotechnical engineers siructurs their services to meet the specific needsof @ composition of the design team, or

their clients. A geotechnical engineering study conducted for a civil engi- o project ownership.

neer may not fulfill the needs of a construction contractor or even another
oivit engineer. Bacause sach geotechnical engineering study is unique, sach  As a general rule, always inform your geotechnical enginser of project
geotechnical engineering report is unique, prepared sofgly for the client. No  changes—even minar ones—and raquest an assessment of their impact.
one except you should rely on your geotechnical engineering reporf without  Geatechnical engineers cannof acospt responsibility or lizbifity for problems
first canferring with the geotechnical engineer who prepared it. And no one  that occur because their reports do not cansider developments of which
— noit even you — should apply the report for any purpose or project they were not informed.
except the one originally contermplated.

Subsurface Conditions Gan Change
Read the Full Report A geotechnical engineering report is based on congitions that existed at
Serious problems have occusred because those relying on a geotechnical — the time the study was performed. Do not rely on a geotechnical snginesr-
engineering report did not read it ail. Do not rely on an executive summary.  ng report whose adequacy may have been affected by: the passage of
Do not read selected elements only. time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwaer fluctua-
. | A Geotechnical Engineering Report Is Based on tions. Afways contact the geatechnical engineer before applying the report
A Unigue Set of Project-Specific Factors to determine if it is still refiable. A minor amount of additional testing or
Geotechnical engineers consider a numbes of unique, project-specific fac-  analysis could prevent major probiems.
tors when establishing the scope of a study. Typical factors include: the i
client's goals, abjectives, and risk management preferences; the general ~~ NMI0ST Geotechnical Findings Are Professional
nature of the structure involved, its size, and configuration; the location of Opinions
the structure on the site; and other plannsd or existing site improvernents,  Site exploration identifies subsurface conditions only at those points where
such as access roads, parking lots, and underground utilities. Uniess the subsurface tests are conducted or samples are taken. Geotechnical engi-
geotechnical engineer who conducted the study specifically indicates oth-  nesrs review field and laboratory data and then apply their professional

= erwise, do not rely on a geotechnicai engineering raport that was: judgment fo render an opinion about subsurfaca conditions throughout the
= * not prepared for you, site. Actual subsurface conditions may differ—sometimes significanty—
= * not prepared for your project, ' from those indicated in your report. Refaining the geotachnical engineer
: * ot prepared for the specific site explored, or who developed your report to provide constriction abservaion is the
» completed before important project changes were made. most effective method of managing the risks associated with unanticipated
‘ conditions.
Typical changes that can erode the reliability of an existing geotechnical ) i
engineering report include those that affect: A Report’s Recommendations Are Vot Final
« the function of the propased structure, as when it's changed from a Da not overrely on the construction recommendations included in your
parking garage to an office building, or from a fight industrial plant report. Those recommendations are not final, because geotechnical engi-
to a refrigerated warehouse, nesrs develop them principally from judgment and opinion. Geotechnicat

[ engineers can finalize their recommendations only by abserving actual

N | /
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subsurface conditions revealed during construction. The geolechinical
engineer who devéloped your report cannot assume responsibilily or
fiabilily for the report’s recommendalions if that engineer does riot perform
conisiriction ehservation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members’ misinterpretation of geatechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitiing the report. Also retain your geotechnical engineer fo review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterprat a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
confarences, and by providing construction observation.

Bo Not Redraw the Engineer's Logs

Geotachnical engineers prepare final boring and testing logs based upon
their interpretation of fisld logs and faboratory data. To prevent errors of
omissions, the logs included in a geotechnical engineering report should
riever be redrawn for inclusion in architectural or other design drawings.
Oniy photographic or elecironic reproduction is acceptable, buf racognize
that separating logs from the report can elevals risk.

Give Contractors a Complete Report and
Guidance

Some owners and dssign professionals mistakeniy believe they can make
contractors liabie for unanticipated subsurface conditions by limiting what
thay provids for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical enginesring report, buf preface it with a
clearly written letter of transmittal, In that letter, advise confractors that the
raport was not prepared for purposes of bid deveiopmant and that the
report’s accuracy is limited; encourage them to confer with the geotechnical
enginser who prapared the report (2 modest fee may be required) and/or to
conduct additional study o obtain the specific types of information thay
need or prefer. A prebid conference can also be valuable. Be sure confrac-
fors have sufficient ims to perform additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at ieast share some of the financial responsibilifies
sternming from unanticipatsd conditions.

Read Responsihility Provisions Closely

Soma clients, design professionals, and contractors do not recognize that
geotechnical enginezring is far less exact than other engineering disci-
plings. This lack of understanding has created unrealistic expectations that

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical enginesrs commonly include a variety of
explanatory provisions in their reports. Sometimes labeled “limitations®
many of these pravisions indicats where gaotechnical enginesrs’ responsi-
bilities begin and end, to help others recognize their own responsibitities
and risks. Read these provisions closely. Ask questions. Your geotechnicel
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental siudy differ significantly from thoss used {o perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, of recommendations;
£.0., about the kelihood of encountsring underground storage tanks oz
requlated contaminants. Unanticipated envirerimental problems have led
to numerous project faifures. If you have not yat obtained your own geoen-
vironmental information, ask your geotechnical consuitant for risk man-
agement guidance. Do not rely on an environmental report prepared for
someone eise.

Obtain Professional Assistance To Deal with Mold
Diverse stratagies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, alf such siratsgies shouid be
devised for the express purpose of moid prevention, infegrated into a com-

- prehensive plan, and executed with diligent oversight by a professional

mold prevention consultant. Because just a small amount of water or
moisture can lead to the developmant of severe mold infestations, & num-
ber of mold prevention stratagies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnicai engineering study whose findings
are conveyed ir-this report, the geotechnical engineer in charge of this
proiect is not a mold prevention consultant; nane of the services per-
formed in connection with the geatechnical enginger’s study
were designed or conduciad for the purpose of mold preven-
tion. Proper implemantation of the recommendations conveyed
in this report will nof of itself be sufficient to prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechneial
Engineer for Additional Assistance _
Membership in ASFE/The Best People on Earth exposes geotechnicai
engineers to a wide array of risk management techniques that can bs of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

/

ASFE

The BEest Feople en Earth

8811 Colesville Road/Suite G106, Silver Spring, MG 20910

Telephone: 301/565-2733

e-mail: info@asfe.org

Facsimile: 301/589-2017
www.asfe.org

Copyright 2004 by ASFE, Inc. Duplication, reproduciion, or copying of this document, in whole or in part, by any means whaisosver, is sirictly prohibitsd, except with ASFES
specific writian permission. Excerpting, quoling, or otherwise extracting werding from this document Is permifted only with the express written permission of ASFE, and only for
plirposes of schalarly research or book review. Onfy members of ASFE may use this document a5 & compiement to or s an element of & geotechrical engineering report. Any other
firm, Individual, or other entity that s0 uses this docurment without being an ASFE member could be committing negligent or infenliona! {fraudujent) misrepresentation.
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0 939 ft.
Approximate Scale N Base Map from Google Maps
Pacific Crest Engineering Inc. Regional Site Map Figure No. 1
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829
Watsonville, California Date: 3/2/09

Watsonville, CA 95076
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GEOLOGICAL SITE MAP
Atkinson Lane EIR.
Watsonville, Califomia
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UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D2488 (Modified)

PRIMARY DIVISIONS SASROL SECONDARY DIVISIONS
CLEAN GRAVELS GW  |Well graded gravels, gravel-sand mixtures, little or no fines
COARSE MOR(];‘ w&lg op | (LESSTHAN SWFINES) | GP  |Poorly graded gravels or gravels-sand mixtures, little or no fines
GRAINED Li%ﬁé%SRETIWHAI\?ﬁ%II\IEIsE GRAVELS GM  |Silty gravels, gravel-sand-sift mixtures, non-plastic fines
Mg(R)EI!FJIgAN _ (MORETHAN 2% FINES)|  GC  |Clayey gravels, gravel-sand-clay mixtures, plastic fines
HALF OF SW | Well graded sands, gravelly sands, little or no fines
MATERIALTS SANDS (LSS THAN S0 FIXES) .
LARGER THAN | MORE THAN HALF OF ¢ SP  |Poorly graded sands or gravelly sands, little or no fines
#200 SIEVE SIZE SICIO! ARSIUEIE “};ﬁlc\TT;:?I:;II}IE%E SANDS SM  |Silty sands, sand-silt mixtures, non-plastic fines
(MORE THAN 12% FINES)| - g Clayey sands, sand-clay mixtures, plastic fines
ML  |lnorganic silts and very fine clayey sand silty sands, with slight
Plasticity
SILTS AND CLAYS i i ici d
LIQUID LIMIT IS LESS THAN 35% CL iﬁ?yrgg_nig acl:llacylr; ;)Sf low to medium plasticity, gravelly, sand,
FINE OL  |Organic silts and organic siity clays of low plasticity
GRAINED MI  |Inorganic silts, clayey silts and silty fine sands of intermediate
SOILS plasticity
MORE THAN SILTS AND CLAYS CI |moreanic ¢l Tiv/sandy cl :
L . ganic clays, gravelly/sandy clays and silty clays of
MPI;'IT%LF Qr 5 LIQUID LIMIT IS BETWEEN 35% AND 50% intermediate plasticity
i%ﬁ%%&g?ég Ol  |Organic clays and silty clays of intermediate plasticity
MH  |Inorganic silts, micaceous or diatomaceous fine sandy or silty
SILTS AND CLAYS soils, t?lastlc silts : _
LIQUID LIMIT IS GREATER THAN 50% CH |Organic clays of high plasticity, fat clays
OH |Organic clays of medium to high plasticity, organic silts
HIGHLY ORGANIC SOILS PT  |Peatand other highly organic soils
BORING LOG EXPLANATION
LOGGED BY DATE DRILLED BORING DIAMETER BORING NO.
=} 3= B
& |2 e cggz » |2 |eox]| MISC
e &3 SOIL DESCRIPTION w2z [E |B |85 LAB
= [2£] 8 e ZE S x| B
‘éaﬁg T4=2|g8 a‘;:-gg RESULTS
= — & | — _
A |&§[& SO |BS |REQEZE
=1 % <-— Ground water elevation NOTE: All blows/foot are normalized to
- 27 outside diameter sampler size
~ 21 ~«—Soil Sample Number
~ L «— Soil Sampler Size/Type
- 3 - L = 3" Qutside Diameter
L M =2,5" Qutside Diameter
T =2" Qutside Diameter
-4 - ST = Shelby Tube
= BAG = Bag Sample
- 5 —
RELATIVE DENSITY CONSISTENCY
SANDS AND GRAVELS | BLOWS/FOOT SILTS AND CLAYS JBLOWS/FOOT
VERY LOOSE 0-4 VERL oL >
LOGSE 4-10 FIRM 4-8
MEDIUM DENSE 10-30 STIFF 3-16
VERY DENSE OVER 50 VERY STIFE 16-32
HARD OVER 32
Pacific Crest Engineering Inc. Boring Log Explanation Figure No. 3

444 Airport Blvd., Suite 106
Watsonville, CA 95076

Atkinson Lane Development
Watsonville, California

Project No. 0829
Date: 3/2/09




Page 32

LOGGED BY cLR DATE DRILLED 5/5/08 BORING DIAMETER 67 BORINGNO. 1
5 |2 ‘58 E IL s .
£ % i B8l |z |3 |28| Mie
pogll Ko~ o Soil Description gBElZ |5 K = - Lab
2 85 E = =358 ~G|EA| Results
(9] — o |
SBEEIES SU|BS|RE|88|E%
| / Brown Sandy CLAY, very fine to fine grained, coarse CL
« -1 rounded pebbles scattered throughout the sample, small
— 1 1-1 .| mica flakes scattered throughout the sample, medium
- L "4 plasticity, damp, stiff
. 3
4 -
] -[-#| Brown Sandy SILT, very fine to fine grained, sub-rounded | ML
—5 112 wii shaped, poorly graded, small mica flakes scattered _

: Grave] = 0.0%
~ 7L 1| throughout the sample, medium plasticity, damp, stiff favel = J.0ve
L 4 _ Sand = 34.1%
e ! 7 972 | 18.5| Fines=65.9%
L 7 —

.
L g |
. Brown SAND, fine to coarse grained, sub-angular to sub- sy
rounded shaped, poorly graded, small mica flakes
scattered throughout the sample, coarsens with depth,
coarse rounded pebbles near 11 1/2 feet, black staining 3 917 | 275
near 11 feet, damp, loose ' :
Brown Clayey SAND, very fine to medium grained, sub- SC
rounded shaped, sticky texture, very small mica flakes
scattered throughout the sample, damp, loose
3 106.6| 18.3
Brown SAND, poorly graded, very fine to medium Sp
grained, sub-rounded shaped, small mica flakes scattered
throughout the sample, damp, loose
Color change to reddish brown, slight increase in fines
content, damp, loose
8 123
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 4
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY CLR _DATE DRILLED

5/5/08 BORING DIAMETER

67 BORINGNO._ 1

Depth (feet)
Sample No
and Type

Symbol

Soil Description

Classification

SPT I‘Nll
Value

Plasticity
Index

Dry Density
(pef)

Misc.
Lab
Results

Moisture %
of Dry Wt

L
i
L
o
o
C
o

+ .” 1 Brown SAND, fine to medium grained, sub-angular to
. | sub-rounded shaped, poorly graded, small mica flakes
- scattered throughout the sample, trace rounded coarse

w| Unified Soil

a]

267

27 | l/f damp, stiff

25716 §.. -
47T l pebbles, damp, medium dense

"T Mottled brown and gray Silty CLAY/ SILT, smooth CL-
texture, very fine grained, low to medivm plasticity, ML

14

28— Boring Terminated at 26 and 1/2 feet. No Groundwater

- was encountered,

294

30

31
32

337
34-
35
36:
37:
38

39

411

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 5
Project No.0829
Date: 3/2/09
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LOGGED BY_CLR _DATE DRILLED

5/5/08 BORING DIAMETER 67 BORING NO._ 2

il

=
P . =.8 3‘ L
5 |o ghar h= SO .
& |Z o ) o & 9. > |2 s Misc.
— |2 83 Soil Description <&z 1§ |8 |B Lab
= B8] o h:m=u-;(><mq:\mﬁ‘ Results
852 & EE IRl ol
A |[# & DU|lnFlmE|lQ 3|28
" . | Brown SAND, fine to medium grained, sub-angular to sSP
7 . -+ sub-rounded shaped, poorly graded, small mica flakes
— 1 2.1 J: | scattered throughout the sample, trace coarse rounded
— ", | pebbles/gravels scattered throughout the sample, damp,
L 9 - loose
2 7
L 3
_ 4
R 3 Decrease in coarseness of sand, very fine to fine grained,
B .- | fining downward, trace medium rounded pebbles near
: 6 - ] 6 1/2 feet, damp, Ioose 6 995 | 97
. 7 -
g
= 9 —
] ..+ { Increase in coarseness of sand, very fine to medium
101 .5 g+ grained with trace of coarse grains, medium fo coarse
- L "+ | rounded pebbles scattered throughout the sample, damp,
-1 -1 loose 8 97.4 | 26.4
- Brown SILT, very fine grained, smooth texture, very ML ‘ )
12 small mica flakes scattered throughout the sample, damp,
stiff
—13 -
14
—15 — 14 W Mottled brown and reddish brown Silty CLAY/SILT, very CL~
- 41 A(| fine grained, smooth texture, small mica flakes scattered ML
16 throughout the sample, low to medium plasticity, damp,
Il stiff il 91.7 | 320
L7 (A
T %
Lis- |
[ 5 ] ", .- { Brown SAND, fine to medium grained, sub-angular to SP
—20 25 - 1 sub-rounded shaped, poorly praded, small mica flakes
- T scattered throughout the sample, damp, loose
~ 21 '/ Brown Silty CLAY/SILT, very fine grained, smooth CL-| 12 10.7
T texture, mica flakes scattered throughout the sample, low ML
22— J e medium plasticity, damp, stiff
L34
| ¥
244 [IY
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 6
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829

Watsonville, CA 95076

Watsonville, California

Date: 3/2/09
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LOGGED BY_cLrR DATE DRILLED 5/5/08 BORING DIAMETER 62 BORING NO._ 2
— 3 >
ey =8 2 2 4 .
L&EZOQ) ) o c%g= > |2 |2 Misc.
g =B~ ) Soil Description sz | |B |& Lab
2 (2| 2 SE|E g2 5P a|BE| Resu
B |go| E SRR ] B
“BEEIEA SO0|#S RS0 S|=%
K "+ I Brown Silty SAND, very fine to fine grained, sub-rounded | SM
T HE shaped, small mica flakes scattered throughout the sample,
—25 2.6 I} trace medium to coarse rounded pebbles, moist to slightly
| By T 1.|'-' e, Joose 35.8% Passing
P | <Y - ! B 20.2 | #200 Sieve
‘ —274
— 28— !
— 29 - .._.: |
~30- £
7] ol
o3y T Brown Silty CLAY/SILT, smooth texture, very fine CL-| 6 19 32.9
| T grained, small mica flakes scattered throughout the ML
— 32 sample, low to medium plasticity, damp, firm
—33] Boring Terminated at 31 and 1/2 feet. Ground water
~ encountered at 26 and 1/2 feet.
- 35—
o r 36
= b37-
- 3 8 —_
G2
= 42
= 437
— 44 -]
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 7
7 444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
=§ Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY CLR DATE DRILLED 5/6/08 BORING DIAMETER. 67 BORINGNO. 3
5] i) -5 - ] O\c -t b
3 N SE. |z |2 [3F| W
g Soil Description BEIZ (5|8 |E% Lab
= = m|F alg A = L Resul
o cEl=2{23 E’%\'SQ esults
O = =
a sislZE PR
4 Brown Silty SAND, very fine to fine grained, sub-rounded | SM
N { shaped, very small mica flakes scattered throughout the
= 1 = g le, | ded, damp, |
B sample, poorly graded, damp, loose Gravel = 0.5%
o ] Sand = 71.9%
| 5 108.5} 10.3| Fines =27.6%
o 3 —
H f— 4 —
B .+ 1 Brown SAND, quartz rich, fine to medium grained, sub- SP
SR, angular to sub-rounded shaped, mica flakes scattered
' — 1L - throughout the sample, poorly graded, damp, loose
T 8 104.4 6.7
7 — ’
- 8 ]
9 -
101 33 § -".] Decrease in coarseness of sand, fining downward, damp,
B 1 1L - | loose
— :'.{ Brown Silty SAND, very fine to fine grained, trace SM 7 101.7} 107
. L 12— L i angular to sub-angular medium to coarse grains, mica
= L 134 flakes scattered throughout the sample, poorly graded,
] : t damp, loose
n 13 ] E :l
B e B Y
s l4- :% 4|
N B . Mottled dark brown, brown, and reddish brown CLAY, CL
— 15 3.4 smooth texture, medium plasticity, mica flakes scattered
— L throughout the sample, damp, stiff
""" :16: 11 102.8| 23.4| Qu=665 psf
17
© 184 /
19 /
] * . | Brown SAND, fine to coarse grained, sub-angular to sub- SP
— 20 3-5 W . | rounded shaped, poorly graded, trace very coarse rounded
- T - .| pebbles, mica flakes scattered throughout the sample,
— 21— - 1 damp, medium dense 18 70
) Boring Terminated at 21 and 1/2 feet. No groundwater
— encountered.
. 23 -
244
o Pacific Crest Engineering Inc. Log of Test Borings Figure No. 8
7 444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
&= Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY cLr DATE DRILLED 5/5/08 BORING DIAMETER  ¢*  BORINGNO._ 4
hrd d k=) = -t c\c ~+— H
qu) Z o . Lo 09) 8 - 2 i o B Misc.
— lo B3 Soil Description =11 - AN B 5] § Lab
= a8 =B ulg e|C o Resul
R 2A|eZ|83|p5 |80 Revs
A [« 8| & siel iZE =R A
] [-| Brown Gravelly SAND with Silt, fine to medium grained, 8SG Direct Shear:
- T 51 sub-angular to sub-rounded shaped, poorly graded, small C =525 psf
— 1 - 4-1 -] mica flakes scattered throughout the sample, rounded very () =440
- L coarse river pebbles scattered throughout the sample, Gravel = 31.0%
- 1 damp, medium dense Sand = 62.6%
I 12 Fines = 6.4%
— 3 —]
- 4 -
3 142 ) | Lack of pebbles, damp, loose
~ L !
: 6 : Dark gray CLAY, smooth texture, very fine grained, CL-| 10 19 ]95.8 | 27.71 Qu =994 psf
. intermediate plasticity, damp, stiff C1
L 8 —
= 9 —
] /- Mottled tan and brown CLAY with Sand, clay is very fine CL
—10 4.3 7 { grained, smooth texture, and exhibits medium plastic
= 1L . characteristics, sand is medium to coarse grained, sub-
— 11— *] angular to sub-rounded shaped, and poorly graded, very g 20 |1087] 1
I . #] coarse rounded pebbles scattered throughout the sample, : 3.9
12 /.| silt pocket near 11 1/2 feet, damp, firm
14— /
: : 7| Mottled light brown, gray, and reddish brown Fat CLAY, CH
15 4-4 very fine grained, smooth texture, high plasticity,
— L damp, very stiff
: 16 : 2%
17 -
18 —
—19 — /
—20 45 Damp, very stiff
- 1L
:21: 17 | 41 [827 | 359
—22 -] /
_23 —
24
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 9
444 A].I‘pOI"!: Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY _cLrR DATE DRILLED

5/5/08 BORING DIAMETER__ 67 BORING NO._ 4

i1

et
— =.C i) °
= | s SR = =S s :
812 e 28l |z |2 |ex| Mo
= o 3 Soil Description BEIZ |5 |8 |B Lab
£ == L S 2l5 88 52a|EE| Resu
5 |E=| E EHIGE 25| 5|2 esults
SR SU|Hn>|RERSES
s Mottled grayish brown, gray, and reddish brown Fat CLAY, | CH

7] very fine grained, smooth texture, thin oxidized lines and

=257 4.6 veins scattered throughout the sample, high plasticity,

- L damp, very stiff

267 28 | 55 [865 | 351

L] [

— 28— /

L 99—

307 47 Color change to brownish gray, increase in amount of

~ T L oxidized veins scaitered throughout the sample, damp,

— 31 very stiff 8

- 32 )

= 33 —

~ 35 48 Damp, very stiff

L 36 L 100% Passing

| ] ! 28 89.2 | 33.8| #200 Sieve

— 37 / -

- 39— /

407 49 Mottled yellowish brown and reddish brown patches near

— L 41 1/2 feet, high plastic characteristics, damp near 41 1/2

: 41 : feet, wet near 41 feet, very stiff 20 37 |sa5 | 385

~ 427 ?

43 /

— 44 /

457 4-10 Color change to gray, oxidized patches and veins scattered

~ |L throughout the sample, damp near 46 1/2 feet wet near 46

467 / feet, damp, hard 36 | 31 {90.0 | 320

1 ]

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 10

Project No.0829

Date: 3/2/09
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LOGGED BY _cLR DATE DRILLED 5/5/08 BORING DIAMETER BORING NO.__ 4
o~ - g =33
3 .S = 2 |Rg .
ﬁZg_ . . L 0938: 2 |8 0= Misc.
— o g3 Soil Description BEZ |5 |8 |2 Lab
= |2 2 2215 28 5|2alEE| Result
B 1588 EE e R R o]
A |d &| & So|BS|EERE[Ss
LA Gray Silty CLAY/SILT, very fine grained, smooth texture, | CI
T ) oxidation patches and oxidized veins scattered thronghout
—49 7 I the sample, intermediate plasticity, damp, hard
50 A
30 401 1
[~ 1L
:51 : Grayish brown SILT, very fine to fine grained, smooth ML 954 | 294
texture, very small mica flakes and oxidation patches
—52 scattered throughout the sample, intermediate plasticity,
- - damp, near 51 1/2 feet wet near 51 feet, hard
L 53 —]
— Boring Terminated at Sland 1/2 feet. Ground water
54 — encountered at 44 feet and stabilized at 36 and 1/2 feet.
56 —
- 57 -
58
- 59 e
60
61
L 62 —
L. H3 -
- 64 o
.65 —
66
57 —
L 68 —
— 60 —
70 —
7] —
77 |
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 11
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829

Watsonville, CA 95076

Watsonville, California

Date: 3/2/09
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Watsonville, CA 95076

Watsonville, California

LOGGED BY_CLR DATEDRILLED __ s//o8  BORING DIAMETER__6” _BORING NO._s
g =
) . —
B 1O k= E IXs .
& |Zg . _y A S| > |2 |%o = Misc.
o ol e Soil Description 25|z | |8 |3 Lab
E o] S = @ N = R A |7] E:l R ul
%g.cs 'EQF% %%b%'a‘ﬁ esults
~REEIES sisliZEI ] =Rl ke
i[+].| Brown Silty SAND, very fine to fine grained, sub- SM
T . rounded shaped, poorly graded, small mica flakes scattered
" throughout the sample, damp, loose
27.7% Passing
5 112.8§ 12.5} #200 Sieve
Increase in fine grained sand, decrease in fines content,
| slight coarsening downward, color change to tannish
:I-] brown, sub-angular nedium to coarse grains near 6 1/2
6 983 | 131
feet, damp, loose
* - . Brown SAND very fine to fine grained, sub-rounded SP
- 1 shaped, poorly graded, small mica flakes scattered
-} throughout the sample, damp, loose
L 8 96.9 | 14.7
134
14~
] E :. 1 Mottled reddish brown, brown and gray Clayey SAND, 8C
/| very fine to fine grained, slight sticky texture, small mica .
- A flakes scattered throughout the sample, poorly graded, 21.2% Passing
.| damp, loose #200 Sieve
) 9 113.3| 12.3 | Qu=487 psf
4
I L
AL
W Brown Silty SAND, very fine to fine grained, SM
—— sub-rounded shaped, poorly graded, small mica ane
] flakes scattered throughout the sample, moist to Gravelw O.CLA
| slightly wet, loose Sand = 63.1%
10 222 | Fines =36.9%
Pacitic Crest Engineering Inc. Log of Test Borings Figure No. 12
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829

Date: 3/2/09
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LOGGED BY cLr DATE DRILLED 5/6/08 BORING DIAMETER __6°  BORINGNO. 3
f;_,'\ P ‘4:1‘ = -o\o " .
§£® . L £g= > |2 v = Misc.
~ |2 g: g Soil Description BE|Z |3 <18 5 o Lab

- [wh = wm|= .; S
E‘ g-d E‘ LE,LC@ E% %9 b%\‘ém Results
A |& 8la DO|#B> R E|QSISE

K ] Brown Silty SAND, very fine to fine grained, sub-rounded | SP

7 A shaped, poorly graded, small mica flakes scattered

—25 5.6 I%#| throughout the sample, trace sub-angular inedium grains,

- -7 | wet, medium dense .

L 26 o 13.8% Passing

[ ] -|.:{ il 24.91 #200 Sieve

— 277 ] .|i |

:28 i - 1-';1

L 1 |

29 L
LT [

i 30 5.7 l Increase in fines content, slight fining downward, wet,

.. 1T R loose 26.6% Passing
o3 " 8 33.0| #200 Sieve
= | 37 . Boring Terminated at 31 and 1/2 feet. Groundwater was

| encountered at 21 and 1/2 feet, then rose to 20 feet prior to

backfilling.

33

34

L35
3 —36
S Sy

| 38 -

30 |

! —41
= 424
= ¥
45
47
—48
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 13
_ 444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
= Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY cLR DATE DRILLED 3/5/08 BORING DIAMETER 62 BORINGNO.__ 6
— g .
2 |3 RoR= S g -
& |Z o ) o o%g: » |& 0z Misc.
~ |l &3 Soil Description 28|z |5 .18 |B Lab
=R E S &7 8|S 5P alBE| Results
2 |Ewg| & EEICIEREIREIER
A |#§|a PO > | SAS|2T
. | Mottled lght brown and dark brown Sandy CLAY, very CL
fine to fine grained, small mica flakes scatiered
- | throughout the sample, medium to high plasticity, damp, .
stiff Direct Shear;
C =700 psf
12 O =28°
T. | Brown Silty SAND, very fine to fine grained, sub- SM
: H rounded shaped, small mica flakes scattered throughout
;" | the sample, very coarse rounded pebbles scattered
- 6 — { -| throughout the sample, damp, loose 7 1077 13.0
] bl
- 7 e
- LT,
- 8 - 0t
N A
O — T ] -
— "l
10 f |- .| Brown Silty SAND, poorly graded, very fine to medium
V7] 6-3 B | erained, sub-rounded shaped, mica flakes scattered Gravel = 0.08
~ T L | fhroughout the sample, coarse rounded pebbles scatiered ragem 93 Q‘VA]
—11 - - '] throughout the sample, trace sub-angular coarse grains, 4 104.3| 4.4 lS:an : 'D/“'
— _ [}l 1 damp, medium dense 1 04.3] 4. ines = 6.1%
- ].2 1 “l' .-l .
. L
P
Brown Sandy SILT, very fine to fine grained, sub- ML
H rounded shaped, simall mica flakes scattered throughout
- the sample, damp, stiff 10 32.3% Passing
| ] 111.6] 18.4| #200 Sieve
/ Brown Clayey SAND, very fine to medium grained, sub- SC
—17 [ .".] angularto sub-rounded shaped, sticky texture, low
= . "1 plasticity, trace sub-angular coarse grains and mica flakes
18 - / 1 scattered throughout the sample, damp, loose
- 19 — /.' )
B 20 N | Brown CLAY with Sand, very fine to fine grained CL
bl smooth texture, low plasticity, sub-rounded shaped,
- oxidation patches scatiered throughout the sample, damp,
:21: very stiff 16 5
L2
L 93—
24 -
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 14
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY_CLR DATE DRILLED 5/5/08 BORING DIAMETER 62 BORINGNO.__6
51 = 2 IS :
& (2 gl _ . . A8 |z |2 OEB Misc.
el B0~ o Soil Description 252 [5.18 |B Lab
& & E =4l 3 "§_§ %cg gg Results
5] 2.5 el
“HEEIE SU|BRS|IE S| 8|=%

Mottled light gray and reddish tan Fat CLAY, very fine CH
T grained, smooth texture, high plasticity, very small mica
—25 6.6 flakes scattered throughout the sample, dark brown/black
- L veins scattered throughout the sample, damp, very stiff
267 23 | 50 |92.1 | 316
= 27 —
— 28 /
L 20
| Mottled brown, gray, and reddish brown SILT, smooth ML
— 30 6-7 texture, very fine grained, very small mica flakes scattered
= 1L throughout the sample, damp, very stiff
—31- 20
- 32 —
- 33
L 34_
[ Mottled bluish gray and reddish brown Fat CLAY, very CH
35 6.8 fine grained, smooth texture, very small mica flakes
— T L scattered throughout the sample, high plasticity,oxidized
: 36: / veins scattered throughout the sample, damp, very stiff 25 46 |81.6 | 39.7| Qu=3417 pst
—37- /
e 3 8 — /
— 39 ?
~ 40 6.9 Dark oxidized patches and patches of black clay near 41
— "1 L feet, damp, very stiff
:41: 25 85.5 | 38.1
- 42— /
- 43 /
4[]
457 6.10 Dark oxidized patches and patchesof charcoal near 45 1/2
— L feet, damp, very stiff
:46: 25 | 56 |86.5 | 35.8
L 47—
48
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 15
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
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LOGGED BY cLr DATE DRILLED 5/5/08 BORING DIAMETER s

BORING NO._ ¢

Soil Description

Sample No.
and Type

Depth (feet)

Symbol
T Classification

| Unified Soil

SPT IINII
Value

Plasticity
Index

Dry Density
(pef)

Moisture %
of Dry Wt

Misc,
Lab
Results

62
| 63
_64__.

L 69

Mottled bluish gray, reddish brown, and gray Fat CLAY,
very fine grained, smooth texture, high plasticity, very
small mica flakes scattered throughout the sample, damp,
very stiff

Lh LN
Lo
O I |
=9

—

27

40

932

32.1

52 Boring Terminated at 51 and 1/2 feet. No ground water
encountered.

56

57
58:
59
60:
61

65
66—

67—

68

70—

71

724

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 16
Project No.0829
Date: 3/2/09
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LOGGED BY CLR DATE DRILLED 5/6/08 BORING DIAMETER__ 67  BORING NO. 7
D =} k= = R 3 :
S |7 o . . 2 3|, > |2 |e= Misc.
= 28D Soil Description =gz |§ | |5 Lab
= 22 2 SE1S 218 8|2c|E 8] Resu
HEE EEIEER T ke T=] B
A |»8|a SUlRZF|E SR S5

111 Brown SAND with Silt, very fine to fine grained, poorly SM
[~ graided, sub-rounded shaped, very small mica flakes
= 1 1 scattered throughout the sample, trace sub-angular grains
- .| near 3 1/2 feet, rounded pebbles near 3 feet, damp, loose
- 2
B 3 ] 7 108.3| 10.6
.
— 5 .|{ Increase in fines content, very coarse rounded shaped,
T | pebbles scattered throughout the saruple, damp, loose
B 6 ] : 7 105.0| 112
-~ ] Brown SAND, fine grained, sub-rounded shaped, pootly sp
77 .+ | graded, small inica flakes scattered throughout the
i "+ - sample, trace sub-angular to sub-rounded mediuin grains,
— 8 - - .| damp, loose
- 9 — )
107 73 § -} Slight increase in fines content, very fine grains, darap,
B 1 1L . 1 loose
_ :Tl Brown Silty SAND, very fine to medium grained, sub- s | 1O 101.4] 206
172 - el angular to sub-rounded shaped, trace sub-angular coarse
| | f "t grains, small mica flakes scattered throughout the sample,
13— 1 poorly graded, damp, loose
I .'| |
— 14— N
. t
~ 151 7.4 ) 1 l Lack of medium and coarse grains, increase in fines
~ 7| L .| content, fining downward, damp, loose
~ 16 ~ T Brown SAND with Clay, slight sticky texturo, very fme 0| SC | 5 109.5| 18.6
T / coarse grained, sub-angular to sub-rounded shaped, small
— 17 .+ /] mica flakes scattered throughout the sample, trace coarse
- - »/- | rounded pebbles near 16 1/2 feet, damp, loose
18- /
- 19 /
o | 'JE ; Light brown Silty SAND, very fine to fine grained, sub- SM
— 20 7-5 " | rounded shaped, small mica flakes scattered throughout
- T : A the sample, trace medium and coarse sub-angular grains
~ 21— Li scattered throughout the sample, damp, medium dense 17 153
L 39— . !
L :J J |
(P b
o4 [iY )
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 17
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829

Watsonville, CA 95076 Watsonville, California

Date; 3/2/09
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LOGGED BY c¢Lr DATE DRILLED 5/6/08 BORING DIAMETER.  ¢»  BORINGNO._ 7
o
- = .8 B e
S |2 o ) o @8l | | %E Misc.
—~ |g &3 Soil Description 9oz |3 |8 | B Lab
S = R M=y = CHRIE o2 %A =) &
= g’d é E%F‘E 25 bgg.gm Results
‘O ] oo
A |5 §| & SOlBE|=E|08|5%
¥ l.' [| Brown SAND with Silt, very fine to medium grained, sub- | SM
~ 7 ..}l rounded shaped, trace rounded coarse grains scattered
25 7.6 _l L| throughout the sample, small mica flakes scattered
- 49T ot throughout the sample, damp, medium dense
26 1] 14 10.5
Fa74
[ o | a5
~28+ il
T bl
. <> | Variegated Gravelly SAND, fine to coarse grained, sub- SG
=301 7.7 W-9| angular to sub-rounded shaped, poorly graded, mica
~ T -’ flakes scattered throughout the sample, angular to rounded
—31- = "} very coarse pebbles scattered throughout the sample, 25 74
E—— b O pockets of silty sand scattered throughout the sample, ‘
L 39 i ol damp, medium dense
P )
—334 | L
. ] = -
—34 - O
- 35— ° -.'. Increase in coarseness of sand, predominately medium to
| T |78 O coarse grains with few fines, coarsening downward,
36 T o.:| fractured and broken river rocks scattered throughout the
e -1 sample, damp, dense 37 6.7
37 - Boring Terminated at 36 and 1/2 feet. No groundwater
L was encountered.
L 38
.30 ]
41~
47—
43—
i 44
- 45 -
46
L 47 —
48 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 18
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
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LOGGED BY_cLR _DATE DRILLED

4/21/08 BORING DIAMETER _ 87HS BORING NO._ 8

(.

1w

i

=
—_ . = .Q P ©
18 o= =2 X .
o . o % §|: > 1z o § Misc.
= o 23 Soil Description 2=z |5 18 |B Lab
E g*,[; g S 2|8 25 %c:\ gg Results
o == =8 Q
KRS SO|BS|EESS|E%
B Li- Brown Silty SAND, very fine to fine grained, sub- SM
. -] rounded shaped, poorly graded, very small mica flakes
= 8-1 |I scattered throughout the sample, damp, loose
pu— L At
5 A 42.9% Passing

s2 W
7L I
] "+" | Brown SAND, fine grained, poorly graded, sub-rounded shaped,
T 83 .. | small mica flakes scattered throughout the sample, damp, loose
17 {". -t Brown Silty SAND, very fine to fine grained, sub-
J rounded shaped, poorly graded, very small mica flakes
- I ! "| scattered throughout the sample, damp, loose
4|
| '--.i; Brown Siity SAND, fine to medium grained, sub-rounded
84 N shaped, poorly graded, very small mica flakes scattered
.1 throughout the sample, damp, medium dense
- :
L
_ o
SV B i
-124 o
— R E-‘
13 - 1-1 _
| Brown SILT, very fine grained, smooth texture,
8-5 intermediate plasticity, small mica flakes scattered through-
—14- T out the sample, moist to wet, soft

| Brown Silty SAND, very fine to fine grained, sub-rounded
.J:ii shaped, very small mica flakes scattered throughout the
1| sample, low plasticity, wet, loose

_24_

il-| -] Brown Silty SAND, very fine to medium grained, sub-
8-7 ')} rounded shaped, poorly graded, very small mica flakes
T .i| scattered throughout the sample, wet, loose

91.0 | 15.8] #200 Sieve

5.3

31.6% Passing
14.8 | #200 Sieve

6.4% Passing
7.3 | #200 Sieve

98.8% Passing
40.0| #200 Sieve

Gravel =2.1%
Sand = 65.8%
21.7| Fines =32.1%

Pacific Crest Engineering Inc.

444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings

Atkinson Lane Development

Watsonville, California

Figure No. 19
Project No.0829
Date: 3/2/09
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LOGGED BY CLR DATE DRILLED 4/21/08 BORING DIAMETER_ 871HS BORING NO. 8
= & oR=! = c\c = :
8|2 N S8l |z |2 |gE| Mo
gl ol s Soil Description TEIZ LB LIS 3 o Lab
g ,%S E\ L‘ég Z:é §-§ ~S|Ea Results
A 13 E|la D0|B>|RSIAE=E
B - B Silty SAND, fine & di ined, sub- ded shaped, :
— — ?% 7 | . pég:{‘; g;agé:d, very s‘;ﬁgl &iaoﬂrgfeslg?ai?é%eﬂuiigﬁggt;e ssa.r;g§e, M 16.1 Lg bso%S.Passmg
55 L4 | wet loose 9 6. 1eve
8-8 Brown CLAY, very fine grained, smooth texture, very CI
- T T small mica flakes scattered throughout the sample,
:26: intermediate plasticity, moist, stiff 9 26 30.2
" v
28 .- 1 Brown Silty SAND, very fine to fine grained, sub-rounded | SM
.~ | 89 - | shaped, very small mica flakes scattered thoughout the
— 29— T ": sample, wet, very loose 47.6% Passing
 an | 4 24.6 | #200 Sieve
—30 -
] ,_:{_
=31 — 0
| ]
-324
— )
HEE T R
Brown Clay, very fine grained, very smooth texture, very CL
7] 8-10 small mica flakes scattered throughout the sample, low to
—34- T medium plasticify, moist, firm
35 8 14 254
24
37
38 "i'. - Brown Silty SAND, very fine to fine grained, sub-rounded | SM
B ESEE B i shaped, poorly graded, very small mica flakes scattered
—39— T '+, | throughout the sample, trace medivm grains, wet, Joose 36.7% Passing
B 40 ] \ _g_.;r | 10 23.7| #200 Sieve
—41— 3 L;'.:-
— — N '. 'j
—42 — E. [t
-7 b
—43 B
- Is12R | Moist, medium dense
Laa- 7 Q- % Passi
| -1 36.0% Passing
. 14 19.2} #200 Sieve
- 45 .
I e |
™
VR
- 47 ] | .i_.. 1
—48 R |.-- f
Pacific Crest Engineering Inc, Log of Test Borings Figure No. 20
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09




Page 49

LOGGED BY_cLR DATE DRILLED 4/21/08  BORING DIAMETER 8”HS BORING NO. 8

Misc.
Lab
Results

Soil Description

Dry Density
Moisture %
of Dry Wt

Plasticity
(pef)

S PT "N“
Index

Depth (feet)
Sample No
Value

1Symbol

wn| Unified Soil
Z|Classification

] -|.1 Brown Silty SAND, very fine to fine grained, sub-rounded
8-13 | - || shaped, poorly graded, very small micas flakes scatered

— 49~ ;‘_' throughout the sample, wet, medium dense 34.5% Passing

— ] 15 23.8 | #200 Sieve

L 50 —
- Boring Terminated at 50 feet. Groundwater initially
|57 encountered at 15 feet, stabilized at 27 feet.

1 bs2d

L 53

[ 7]
S
1 Fso-
. k604
4 Lerd
-
P
4 Fead
o
LR
= |

""" - 68

69

_70_

....71_

_.72__

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 21
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
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LOGGED BY_cLrR DATE DRILLED 5/6/08 BORING DIAMETER ¢ BORINGNO._ 9
o~ = 8 -
B 28 I -
8 . - % 8. > E NS Misc.
~ Soil Description BE|Z 5 2 B < Lab
= c 2l BlE8|Ta|E Results
B s3IE5|82|pg|ER
A SO|Bnp |=ERS|2T
Brown Silty SAND, very fine to fine grained, sub- SM
B rounded shaped, poorly graded, small mica flakes
— 1 scattered throughout the sample, rounded pebbles
= scattered throughout the sample, damp, loose .
— 2 25.5% Passing
| 5 99.8 | 10.0 #200 Sieve
— 3
— 4
B . .- | Brown SAND, quartz rich, fine to coarse gramed, sub- 3
~5 o2 @ angular to sub-angular shaped, mica flakes scattered . .
. Direct She
~ L .| throughout the sample, broken and whole rounded C]{eig p ee;r.
— 6 ..''| pebbles scattered throughout the sample, poorly graded, 17 o _ 540 ps
—_— | -*| damp, medium dense B
|- 7 - .
- 8 3 -
- 9 — :-
10 o3 I Clayey SAND, very Iime to medium grained, low SC
— | B 7| plasticity, sub-rounded shaped, mica flakes scattered
— 11~ -] throughout the sample, damp, loose 6 188
- x,/_"; No sample was recovered. Spoils are described above. '
—12 - S
I i
-134 |7
- — : /
14 7
L — e _'..
A1 Fining to Sandy CLAY
Brown CLAY, very fine grained, smooth texture, mica CL
flakes scattered throughout the sample, low to medium 7 204
plasticity, damp, firm
Boring Terminated at 16 and 1/2 feet. No groumdwater
was encountered.
10 —
L 9() -
21—
99 -
| 23 —
24 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 22
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LOGGED BY _CLR _DATE DRILLED 4/21/08 BORING DIAMETER 8" HS BORING NO.__ 10
B | Ba R .
S 1Z o ) o o%g: » | g c“-’? Misc.
— joe e Soil Description BE(Z B @ "é Lab
=) g“g = = 2 - % W %Q gg Results
9] = =gl A R e Q
~NEEIES sisl R IR R
: .7 7] Brown Silty SAND, very fine to fine grained, trace SM
T e ], medium sub-rounded gravels, poorly graded, very small
-1 10-1 -|| mica flakes scattered throughout the sample, damp, very
= loose
L2 ] L 49.4% Passing
: ] 4 99.8 | 18.2| #200 Sieve
lm 3 —
; B 10-2 |l "] Bits of charcoal near 4 feet, sub-angular to sub-rounded
-4 L - .| medium to very coarse gravels near 4 1/2 feet, large
— - - | rounded river rock near 4 1/2 feet, damp, very loose 2 12.6
5 71030 ] Lackof pebbles and rocks, increase in coarseness of sand,
- T " | coarsening downward, very fine to medium grained .
e | ’ ’ 14.4% Passing
-6 7 damp, very loose 2 10.1| #200 Sieve
""" L7
b Led
. | Brown S8AND, fine to medium grained, sub-ronnded SM
] 10-4 1 shaped, poorly graded, small mica flakes scattered
' -9 4T throughout the sample, damp, loose 44.3% Passine
‘‘‘‘‘‘ - —] | . . =]
—10- - *1 Brown Silty SAND, moderately cemented, very fine SM 9 9.5 | #200 Sieve
L . | grained, mica flakes scattered throughout the sample,
damp, loose
L 11 —
. —12
= I3 3
~ 7] 10-5%:H Brown Silty SAND, very fine to fine grained, there is
—l4-T |". | asignificant amount of slough in the sample; the native is 16.0% Passin
- - | -} the fine grained soil the slough is the sand, several sub- , 0.5 | #200 Sieve &
=15 - *|} angular to sub-rounded river rocks, damp, loose :
—— e
16— 1}
16 < L
L f: |
B S VA I At
b Lyed 0ol
18— 1|
.1 10-6 W | Color change to mottled brown, gray and reddish brown,
= —19T |} trace rounded river pebbles and medium gravels scattered 27 794 Passin
— [ | throughout the sample, mica flakes scattered throughout 12 13.9| #200 céi eve £
90 — M |- | the sample, damp to moist, medium dense )
L — _l- '..[
21 AN
I -]
. 224 Pl
; - - 't'f .
| | _nq | N
23 - || Color change to brown, irace medium grains, damp, Gravel = 0.0%
l
T 10-7 L medium dense Sand = 80.5%
244 T L 16 Fines = 19.5%
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 23
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LOGGED BY_CLR DATE DRILLED 5/5/08 BORING DIAMETER 62 BORINGNO.__ 10

=1
g s CE 2 |
S |2y . - A5, |» |2 |o5| Mic
= 2 B3 Soil Description w9alz |3 .|8 |3 Lab
= a2 S L.:%=D‘5"<Qq:\=ﬂb Results
B |Ee|E ESlES| 28| rE|e8
A | El; PO|v > mERE|ZS
10-7 . :"] Brown Silty SAND, very fine to fine grained, trace SM
- T L medium grains, poorly graded, mica flakes scattered 16 10.6
—25 -f': E throughout the sample, damp, medium dense
= — j -
Y. i
m26 ik
=27 t | ;
P VA .
= Brown Sandy CLAY, very fine to medium CL
~ 1 10-8 B/ | grained, sub-angular to sub-rounded shaped, low to
—294 T ‘| medium plasticity, very small mica flakes scattered
— throughout the sample, moist, stiff 4 13 227
L 31 -
39
: 33 B Mottled brown, grayish brown and reddish brown Fat CH
7] CLAY, smooth texture, very fine graimed, very small mica
7] 10-9 flakes scattered throughout the sample, high plasticity,
—344T damp, stiff
e 14 | 4 316
35—
36—
37+ /
- 38 -,
.. |10-10 Color change to mottled gray and reddish brown, damp,
— 39T stiff
- 10 | 47 35.1
— 42 ?
—43 Color change to mottled bluish gray and yellowish brown
1011 very smooth texture, damp, stiff
—44T
e 14 | 42 357
W
- 461 ?
- 47~ %
484 [ /]
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 24
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY_cLrR DATE DRILLED 4/21/08 BORING DIAMETER. g”Hs BORINGNO.___10

Soil Description

Depth (feet)

SPT "N
Value

Plasticity
Index

Dry Density
Moisture %
of Dry Wt

(pcf)

Misc.
Lab
Results

| 51 encountered at 29 and 1/2 feet, and stabilized at 28 feet.

| 65
| 66
[ 67
| 5
[ o]
20
1
[ 7o

= Classification

| Unified Soil

fexture, oxidized patches and veins of decomposed
organics scattered throughout the sample, trace charcoal,

S
£
73
)| Bluish gray Fat CLAY, very fine grained, very smooth
F medium plasticity, damp, stiff

14

349

— Boring Terminated at 50 feet. Groundwater was initially

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Figure No. 25
Project No.0829
Date: 3/2/09
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LOGGED BY cLrR DATE DRILLED 4/21/08 BORING DIAMETER___ 82 BORING NO._ 11
~— - g ]
= |3 =R=! E OIRNo .
& 1Za| ) o o%gz » |8 |e= Misc.
— o &g Soil Description gE|lz |5 |8 |8 Lab
g [8&] 2 =22l S5 52|25 Result
ALEE 24025 Lpalga| Reuls
A |» B & sisiiZEI PR R
| ~~ { Yellowish brown Sandy CLAY, very fine to fine grained, CL
. 7| very small mica flakes scattered throughout the sample,
-1 1 low plasticity , damp, very stiff
22 17 | 114.7] 153
~ 37 | .1 Yellowish brown Sandy SILT very fine to fine grained, ML
B 4 11-2 1 {{ very small mica flakes scattered throughout the sample,
T L patches of gray near 5 feet, damp, very stiff 56.8% Passing
L 5 25 20.3 | #200 Sieve
L 6 —
[ 7 —_
: 87 : j' | Yellowish brown Silty SAND, very fine to fine grained, SM
11-3 @) { trace medium grains, sub-angular to sub-rounded shaped,
- 9T Cafovery small mica flakes scattered throughout the sample, 17.9% Passing
: 10: }. 1 poorly graded, slightly damp, dense 36 74 | 800 Sieve
I
b - .. " ;
-1y
I— '{ |
— 12— ] <l
B ] i lll :
13 Mottled grayish brown and brownish red Fat CLAY, CH
[~ 1114 smooth texture, very fine grained, low plastic
-4 T characteristics, very small mica flakes scattered throughout
- - the sample, slightly damp, very stiff 27 47 275
-~ 15 -
- 16 ?
- 1 7 —
18—
[ T111-5 Damp, very stiff
- 1941
P 1 60 31.9
- 20 v 7
— 21 B
L 22 -
— 23 /
- T 11-6 Color change to mottled gray and brownish red, smooth
24T texture, low to medium plasticity, damp to wet, stiff
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 26
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY cir  DATE DRILLED 4/21/08 BORING DIAMETER 8¢ BORINGNO._ 11
-~ =8 >
§ Zo © 7 B _ ‘B N Misc.
L S e Soil Description Q8| Z ‘§ 8 § = Lab
! ';El %‘; "g] E§;3'§§ %@%E Results
£l ml 8
A B E|& S5O|AS|nE|8 5|2
i1-6 Mottled gray and brownish red Fat CLAY, high plasticity, CH
T very fine grained, smooth texture, very small mica flakes 12 43 37.4
—25 scattered throughout the sample, damp to wet, stiff
26 - ?
27 - /
|2 ]
| 59 ] ’11“1-7 F Damp, stiff
] 3 :
30 / 1 | 35 36.5
e 314
32 -
33 -
[, ]11-8 Color change to mottled bluish gray and reddish brown,
34T damp, very stiff
(5] 18 | 46 362
= =37 /
38 —
o | 11-9 Color change to bluish gray, trace oxidized patches
=397 scattered throughout the sample, damp, stiff
[0 12 | 36 34.1
_41 —]
i ___.42 ] /
2 434 /
= I A SIS Color change to mottled bluish gray and light yellowish
—44 T brown, damp, very stiff
T l 3 36.8
| bas- 7 | 39
46 ]
47 ?
—48 /|
Pacific Crest Engineering Inc, Log of Test Borings Figure No. 27
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGEDBY cLR DATE DRILLED 4/21/08 BORING DIAMETER 8 BORINGNO.__1I

Soil Description

Depth (feet)
Symbol

SPT 'HNH
Value

Plasticity
Index

Misc.
Lab
Results

Dry Density
Moisture %
of Dry Wt

(pch)

| Unified Soil
T Classification

e Mottled bhuish gray and yellowish brown Fat CLAY, very
11i1-11 fine grained, very smooth texture, very small mica flakes

—49 T scattered throughout the sample, high plasticity, damp,

— very stiff

36.5

= 5 0 —
— Boring Terminated at 50 feet. Groundwater encountered
L5 — at 24 and 1/2 feet and stabilized at 20 and 1/2 feet,

._52_

_53...

— 54 —

| 56

_57._

_58_

...60_

_61_

672
L 63—

._64_

— 65 —
_66_

_67_

_68_
‘_69_

L 70

.._71 —

Pacific Crest Engineering Inc. Log of Test Borings
444 Airport Blvd., Suite 106 Atkinson Lane Development
Watsonville, CA 95076 Watsonville, California

Figure No. 28
Project No.0829
Date: 3/2/09
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LOGGED BY_CLR _DATE DRILLED 4/22/08 BORING DIAMETER

8 HS BORING NO._ 12

=
P = .
e agis! é‘ =X .
£ |2l . - A5l |» |2 |oE| Mis
Dl Kol e Soil Description 9Elz 15 |3 |5 - Lab
g 2l E =R A1 R %E.gm Results
“MEEIES SU|BES|ES|08|=E
-+ Motiled brown, grayish tan and reddish orange Sandy CL-
-1 12-1 CLAY, very fine to fine grained, intermediate plasticity, CI
- L very small mzwa flakes scattered throughout the sample,
-2 damp,very Stiff 16 | 19 |113.4] 185
= 3 —]
B 4 | 12-2 7 | Mottled dark brown and reddish brown Clayey SAND, SC
L 2 | very fine to fine grained, sub-rounded shaped , very small 47.6% Passing
7 *" | inica flakes scattered throughout the sample, poorly 16 12050 14.5| #200 Sieve
- 5 — < | graded, damp, dense ' '
- 6 -
I R
N B Y
g 4
B : 12-3 Brown CLAY with Sand, very fine to fine grained, low CL
- 9T to medium plasticity, very small mica flakes scattered
- throughout the sample, damp, stiff 13 11 18.1
— 10— )
12
: 137 Mottled reddish brown and grayish brown Clayey SAND, 5C
124 very fine to medium grained, sub-rounded shaped, slight
~l4— T sticky texture, poorly graded, very small mica flakes 33.2% Passi
- - scattered throughout the sample, large fractured river rock 17 1681 1200 OS assmg
15 in the sample, damp, medium dense : 1eve
_ 1 6 —
17—
18- - TT 1] Mottled gray and reddish brown SILT with Sand, MI-
[~ [ 12-5 | ||| smooth texture, very fine to fine grained, very small mica 01
—19 T 1] flakes scattered throughout the sample, intermediate
— 4] plasticity, damp, stiff 9 12 25.4
20 | '
21 -]
.70 —
B 23 | [1.1] Water in the hole, collected sample and waited 17 minutes
12-6 Mottled gray and reddish brown Fat CLAY, smooth CH
24— T texture, very fine grained, high plasticity, very small
= - — mica flakes scattered throughout the sample, damp, stiff 11 36 425
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 29
: SIeCTIng 0g g g
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09




L.

]

Page 58

LOGGED BY c¢LR DATE DRILLED 4/22/08 BORING DIAMETER _ 8”HS BORING NO._ 12
3 ,7? S &l SR CAFS Misc.
= Ué} s Soil Description 3 t.% Z ‘? 5 % i Lab
=) g‘g 'é hg Al 2 2 g QE‘% 25| Results
A |3 8| S5O|BS|mE|A S5

/ Mottled gray and reddish brown Fat CLAY, smooth texture, | CH
—25 very fine grained, high plasticity, very small mica flakes
i / scattered throughout the sample, damp, stiff
96—
27 /
78
| 12-7 Color change to brownish gray, damp, stiff
29 T
] 1 35.
" 30 3 | 57 0
31— /
—32 /
33 /
.| 12-8 Color change to moitled gray and reddish orange, damp,
—34-T very stiff
| 35 / 16 | 39 35.0
— 36 /
=37 /
: 38 : Damp, stiff
307
] 10 |27 35.0
— 41— /
42
43 -
[~ T12-10 Color change to moitled gray and reddish brown, damp,
— 44T very stiff
[ s / 16 | 32 342
— 46 /
47— ?
—48 /
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 30
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY cir DATE DRILLED 4/22/08 BORING DIAMETER s Hs BORING NO. 12

Misc.
Lab
Results

Soil Description

Depth (feet)
Sample No.
and Type
Plasticity
Dry Density
(pef)
Moisture %
of Dry Wt

SPT "er‘
Index

Symbol
Value

ol Unified Soil
T4 Classification

Bluish gray Fat CLAY, very fine grained, very smooth
texture, very small mica flakes scattered throughout the
sample, medium plasticity, damp, stiff

7 27 355

|

|

] E'.;
—

—

I Boring Terminated at 50 feet. Groundwater was
51 encountered at 24 feet and 3 inches.

_52_

—~ 53—

_.54_
_55_

__56__

_57.._

_58_

_61....

....62_

_.63_

0w

| — 69

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 31
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
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LOGGED BY_CLR DATEDRILLED___ s7/08  BORING DIAMETER__6* BORING NO._1i3
=
3 |e B2 2 g .
L | & . .. v S|, > |3 © § Misc.
= e Soil Description BE|Z |5 R 3 > Lab
= %‘ LE 2l 3 Eg & |25| Results
P —d —
] " | Mottled light brown and brownish red Sandy CLAY, very CL
fine to fine grained, low plasticity, very small mica flakes
-1 4 13 scattered throughout the sample, damp, very stiff
- L
m 2 . . 13
— - Mottled brown, tan and reddish brown Silty SAND, very SM
L. 3 - « ¢ fine to fine grained, sub-rounded shaped, poorly graded,
I *| very small mica flakes scattered throughout the sample,
L 4 damp, medium dense
~ 5 13-2 |- /| Mottled brown and reddish brown Clayey SAND, very 8C Direct Shear:
- 7L .| fine to fine grained, sub-rounded shaped, poorly graded, C = 650 psf ’
— 6 : +| very small mica flakes scattered throughout the sample, 39 d = 36°
- = | medinm to very coarse sub-angular to rounded gravels
L 7 - »+".] and pebbles scattered throughout the sample, damp,
| dense’
Ny
L 0 ]
~10 133 Increase in coarseness and content of sand, very fine to Gravel = 7.1%
~ 1 L medium grained, coarsening downward, lack of sub- S;s‘é“; 7 8%
— 11— 7| angular gravels, rounded pebbles scattered throughout the e
| .| sample, damp, medium dense 20 109.3] 17.9| Fines=25.1%
— 12+ '
— 13- '
L 14—
o L |' Brown Silty SAND, very fine to fine grained, sub- SM
~ 15 13-4 n rounded shaped, poorly graded, small mica flakes
[ 16 L i scattered throughout the sample, damp, dense 27.0% Passing
| . 31 97.5 | 16.7| #200 Sieve
17 . | Brown SAND, fine to medium grained, sub-rounded Sp
T * 1 shaped, poorly graded, mica flakes scattered throughout
B 18 ] the sample, damp, dense
19
[ 20 B Mottled brownish gray and reddish brown CLAY, very ML
<Y fine grained, smooth texture, very small mica flakes
- T scattered throughout the sample, intermediate plasticity to non-
g ty
—214 135 plastic, damp, stiff
- T
:22: 14 | 19 39.3
23— a A
Y.
Pacific Crest Engincering Inc. Log of Test Borings Figure No. 32
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY_cLR DATE DRILLED 5/1/08 BORING DIAMETER 62 BORING NO._ 13

Misc.
Lab
Results

Soil Description

Depth (feet)
Sample No
and Type
Dry Density
(pch)
Moisture %
of Dry Wt

Symbol
Plasticity

SPT HN!I
Index

| Classification
Value

| Unified Soil

T Mottled brown and blackish brown Fat CLAY, very fine
grained, smooth texture, high plasticity, very small mica

25 13.6 flakes and oxidation patches scattered throughout the

- T sample, damp, very stiff

By 21 | 64 36.7

27 Boring terminated at 26 and 1/2 feet. Groundwater
initially encountered at 25 feet and came up to 23 feet,

Bra
_____ 59
0]
o P
""" 3, ]

33

— 34 —

=35

=36 —

A

N — 37

e
o]
o]
0

47 -
43

44 -

_45_

=

46—
| 47
| 48 —]
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 33
444 Aijrport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY cLr DATE DRILLED 5/7/08 BORING DIAMETER g7  BORINGNO._ 14
— =& >,
k7] = ‘4:“ - — O\o ) e
q%_%) . L. % 3. . E s Misc.
~ Soil Description gglz |5 |8 | B Lab
= 2B elE x| |EE
o CSei~2les| oS EA Results
; ] S8l RlIE= 2o |8 —
A Szl =Rl ke
| . 1. | Mottled grayish brown, yellowish tan, brown and reddish SM
B "4+ brown Silty SAND, very fine to fine grained, sub-rounded
= 1 -+ | shaped, poorly graded, oxidation patches scattered .
— ‘1", | throughout the sample, thin roots near 1 1/2 feet, coarse Direct Shear:
- 5 ] .} | to very coarse sub-angular gravels scattered throughout C=175psf
B “l-"|| the sample, slightly damp to dry, very dense 50/6 (O =28°
— 3
R AR
B A Yellowish tan Clayey SAND, very fine to fine grained, 5C
B .+ | sub-rounded shaped, oxidation patches scattered throughout
— 6 -.* | the sample, coarse rounded pebbles scattered throughout 37 11321 18.6
— 87" | the sample, veins of black clay scattered throughout the ' )
7 - __2_ sample, poorly graded, damp, dense
4o -
| g - .._..
. 9 — "
B ..t/ Yellowish brown Sandy CLAY, very fine to fine grained, CL
— 107 ~ | low plasticity, fairly high sand content, very small mica
B /| flakes scattered throughout the sample, damp, very stiff
114 2
12 ?
— 137 "/
R
] Mottled brownish red and grayish brown SILT, very fine ML
157 144 to fine grained, smooth texture, very small mica flakes
- TJL scattered throughout the sample, damp, very stiff
167 18 952 | 29.4
= 197
o B : Brownish gray Fat CLAY, very fine grained, smooth CH
207 14-5 texture, high plasticity, oxidation patches scattered
— T throughout the sample, damp, stiff
217 14 | 44 35.7
— 22 /
e Y
b2
= Pacific Crest Engineering Inc. Log of Test Borings Figure No. 34
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY CLR DATE DRILLED - 5/7/08 BORING DIAMETER _ ¢*  BORING NO._ 14
— 8 =
= 2 o= - \O St 3
B 2 . o A 3|2 > |2 o2 Misc.
ol Soil Description 22z |§ |8 |5 Lab
.-5 [y G} U:‘";):QJ'SNQ mb lll
%E—cg .EQE% 282G Ea Results
A |&Ela SU|AS|EE|IEE|=ET
/ Mottled brownish gray and brownish orange Fat CH
— 7] ! CLAY, very fine grained, smooth texture, high
— 25 146 ——— plasticity, patchesof brick orange claynear 26 1/2
- =T feet, damp, stiff
B 26: / 15 | 55 31.7
27
. 28]
[ 29 /
~ 307 147 Lack of brick orangeclay, increase in amount of oxidation
. patches scattered thoughout the sample, damp, very stiff
i 31 ] 18 35.6
— 32
L 33—
347 '/’ Mottled gray and reddish brown Silty CLAY, very fine CI
T | grained, very sticky texture, imtermediate plasticity, damp,
— 35 14-8 very stiff
— 7T 99.9% Passing
— 36— 18§ 26 33.5| #200 Sieve
- 37 Boring terminated at 36 and 1/2 feef. Groundwater was
| initially encountered at 26 and 1/2 feet, but stabilized at
25 feet.
38—
L 30
L 47—
= 43_
= 45 —
— 46_
L 47—
= 48_
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 35
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829

Watsonville, CA 95076

Watsonville, California

Date: 3/2/09
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LOGGED BY cLr DATE DRILLED 5/7/07 BORING DIAMETER 6> BORING NO._ 15
e 2
o~ y—
- < =g=! = =X 43 :
ﬁ Z o ) o 7 81 > |8 o = Misc.
— o &3 Soil Description 2EIZ |5 |2 |B Lab
v;a gﬂi -E i= % ; 8 %-‘E @%\ gg Results
7] =S == :
N EEIES SO|BAS =S8 8|=%
"] | Mottled light brown, brown and dark brown Sandy SILT, ML
7 3 very fine to fine grained, thin roots near 2 feet, yellowish
— 1 15-1 .| orange oxidation patches scattered throughout the sample,
- L - 11| very small mica flakes scattered throughout the sample,
- | black patches near 2 1/2 feet, damp, stiff
2 14
_ 3 —
. 4 ] .
[ _ 1 Yellowish brown Silty SAND, very fine to medium SM
3 150 4 grained, sub-rounded shaped, very small mica flakes
~ L -4 scattered throughout the sample, very coarse rounded
: 6 : - gg’:fplesd :ﬁ;igered throughout the sample, poorly graded, 34 1242 127
- 7 —
-y
- 9 e
10 153 "Il Increase in coarseness and content of sand, more medium
7| L 1y grains, coarsening downward, increase in content of
—11 " % rounded pebbles, sub-angular coarse gravels scattered 10 1136] 167
- . || throughout the sample, damp, dense ’ ’
—12 — A
| — — { N I.
[ 1 3 . |: ) 1
R
14— _; |: _L:
L T No sample recovered. Spoils from hele were described as CH
157154 yellowish brown Fat CLAY, very fine grained, smooth
- 1B texture, high plasticity, mica flakes scattered throughout
: 16 : / the sample, damp, very stiff 3 273
17 — /
BT I %
—19 - ?
20 15-5 Color change to mottled gray and orange, patches of
Br
— 7T black clay scattered throughout the sample, high plasticity,
217 damp, stiff 14 | s6 39.0
L 29 ]
23 2
L] AL
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 36
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829

Watsonville, CA 95076 Watsonville, California

Date: 3/2/09
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LOGGED BY cLR __DATE DRILLED 5/7/08 BORING DIAMETER ¢ BORING NO.

15

Depth (feet)
Sample No.
and Type

Symbol

Soil Description

SPT IlNll
Value

L

Plasticity
Index

Dry Density
(pef)
Moisture %
of Dry Wit.

Misc.

ab

Results

Mottled gray brownish red Fat CLAY, very fine grained,
smooth texture, high plasticity, very small mica flakes
~ 257 156 scattered throughout the sample, damp, very stiff

i Unified Soil
Tl Classification

336

_30._
.....31._

o
o
o
P
Ph
P
i
P
o
Ph
o

~ 27— Boring Terminated at 26 and 1/2 feet. Groundwater was
encountered at 24 feet.

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106

Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 37
Project No.0829
Date: 3/2/09
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LOGGED BY LR DATE DRILLED 4/22/08 BORING DIAMETER__ 871IS BORING NO.__16
s S DE = =X = :
2 |Z o _ o @ 8. > |2 (o= Misc.
------ ~ oS3 Soil Description BElZ |5 |8 |B Lab
| = e 2 E7|5 8|2 5|2|28] Result
0 |» &% sl SR ke
Mottled blackish brown and brown CLAY, thin roots near CI
- 2 feet, intermediate plasticity, very fine grained, very small
= 1 16 mica flakes and oxidation patches scattered throughout the
= sample, damp, very stiff .
- 59.6% Passing
Mottled brownish tan and grayish tan Sandy CLAY, CL | 15 22 11021 18.1| #200 Sieve
7 - very fine to medium grained, sub-rounded shaped, slight
— 3 - | sticky texture, very small mica flakes scattered thoughout
= 1162 B | the sample, poorly graded, damp, stiff
-4 L /[ Mottlca grayish tan and reddish orange CLAY, very fine Ci
— ] grained, smooth texture, intermediate plasticity, very small 23 25 |102.0] 159
F 5 X| mica flakes scattered throughout the sample, damp, very stiff ) '
~ T \*'[ Brown SAND with Clay, very fine to medium grained, sC
{6 sub-rounded shaped, poorly graded, very small mica
— flakes scattered throughout the sample, coarse to very
w74 coarse rounded gravels near 5 feet, damp, medium dense
oL Moitled gray and reddish brown CLAY, intermediate ]
2 plasticity, very fine grained, smooth texture, very small
— 8 1 mica flakes scattered throughout the sample, damp, stiff
[~ 1163
— 9T :
| 89.4% Passing
~10 - Mottled gray and reddish brown SILT, very fine grained, ML ? 21 34.7| #200 Sieve
I small mica flakes scattered throughout the sample, damp,
11 — stiff
ok 12 4
il \ 4
139 =  Muoitled grayish brown and reddish brown Fat CH
~ ] 164 CLAY, very fine grained, very smooth texture, high
-4 plasticity, very small mica flakes scattered throughout the
— sample, damp, stiff 12 62 15.5
L 15 .
—16 - /
17
L 18
. | 16-5 Color change to mottled gray and reddish brown, damp,
= —199 T very stiff
S N 19 | 38 29.
=21 /
27 —
- ] Encountered groundwater waited 35 minutes for
—23- stabilization
7] 16-6 Possible maganese oxide staining or organic staining
! ~249T scattered throughout the sample, damp, very stiff 17 45 374
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 38
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY _CLR DATE DRILLED 4/22/08 BORING DIAMETER 8 HS BORING NO.__ 16
3 2@ . o o‘%'§ . > |2 %g Misc.
“ E o :%' Soil Description TE|Z ol B |8 8 > Lab
|5 |EglE SEo3|35|ng|dg| R
N EEIES SO0|AZ|R S| S|5T
16-6 Moitled gray and reddish brown Fat CLAY, smooth CH
- _TIT texture,very fine grained, high plasticity, very small mica 17 | 45 374
— 25— / flakes scattered throughout the sample, damp, very stiff
27
28— Color change to mottled gray and reddish brown, damp,
- T116-7 very stiff
o F2qr
. 18 | 32 36.5
bor30q
S /
32+ /
—33 Color change to mottled bluish gray and reddish brown,
[ 7] 16-8 damp, very stiff
34T F
s 18 | 51 34.6
ui /
39
. 1169 F Slight silty texture, damp, stiff
3947
] 1 4
[ 40 5 | 36 35
41— ?
g 434
= “l1e-10 Damp, very stiff
Iy p, very
(s / 20 | 39 20.6
47 /
| 48 /
wd Pacific Crest Engineering Inc. Log of Test Borings Figure No. 39
444 Aijrport Blvd., Suite 106 Atkinson Lane Development Project No.0829
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LOGGED BY cLrR DATE DRILLED 4/22/08 BORING DIAMETER g7us BORING NO. 16

Misc.
Lab
Results

Soil Description

Plasticity

SPT "N"
Index
Dry Density

Value

(pef)
Moisture %
of Dry Wt

Depth (feet)
Sample No.
and Type

Symbol

| Unified Soil
= Classification

Mottled bluish gray and light reddish brown Fat CLAY,
-7 very fine grained, smooth texture, very small mica flakes

—49 scattered throughout the sample, high plasticity, slight

— - staining from organics, damp, very stiif 17 33 37.0

— Boring Terminated at 50 feet. Groundwater was

51 - encountered at 25 feet and stabilized at 13 feet after 35

minutes

—
ot

-

- 52 —

|53

sl
k564

— 57 —

— 58

..59._
o
"
P
"

_67_

.....68_..

_69_

...70_

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 40
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LOGGED BY cLR DATE DRILLED 5/7/08 BORING DIAMETER 62 BORINGNO.__17
=
— =.2 ) o
D = = P :
8|20 o S8l |z |2 |pE| Mo
— o 83 Soil Description 28|z |5 |8 |2 Lab
= [ae] S £325 8|2 5|2c|BE] Results
R EEIGEIEEIRS Elal
A & &l & DOl >R E|REZT
% - .| Black Clayey SAND, very fine to fine grained, sub- sSC
— 7 - rounded shaped, poorly graded, very small mica flakes
~ 1 = 17.1 I .~ scattered throughout the sample, thin root scattered .
- - L throughout the sample, medium to coarse sub-angular to Direct Shear:
. rounded pebbles scattered throughout the sample, damp, C =300 psf
- | medium dense 23 O =40°
- 3 o
L 4 ]
] Brown Clay, very fine grained, smooth texture, low to CL
3 17-2 medium plasticity, oxidation patches scattered throughout
— L the sample, black patches near 6 1/2 feet, very small mica
: 6 : flakes scattered throughout the sample, damp, stiff 1 227 | 382
| 7 —
g
L o
" Mottled brownish gray and reddish brown Clayey SILT, ML
10 173 very fine grained, smooth texture, very small mica flakes
~ L scattered throughout the sample, low plasticity to non-
=11 — plastic, damp, very stiff 20 033 | 305
T %
12 —
—13 %
Mottled gray and reddish brown Silty CLAY, very fine CL
grained, smooth texture, low to medium plasticity, very
small mica flakes scattered throughout the sample, damp,
very stiff 16
Boring Terminated at 16 and 1/2 feet. No groundwater
was encountered, but a slight seep zone was encountered
near 16 and 1/2 feet.
19 -]
L 2() —
21 -
70
53
24 -]
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 41
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LOGGED BY_CLR DATE DRILLED 5/7/08 BORING DIAMETER _ ¢”

BORING NO.__18

=
—~ o b =
—— .-5':; ot O\ = H
Li'g . o A 3 » |2 0= Misc.
~ Soil Description BE|Z |5 |8 5 Lab
5 E2|5 82 52=|EE| Result
a) DO|A> | B8 52%
Dark brown CLAY with Sand, very fine grained, smooth CL
2 texture, low to medium plasticity, thin roots near 2 feet,
-1 rounded pebbles near 2 1/2 feet, trace medium sub-
- rounded grains scattered throughout the sample, damp,
| firm
N 2 8 113.9( 152
= 3 —
4 -
B Mottled dark brown and light brown Fat CLAY, very fine CH
~ 5 182 grained, smooth texture, high plasticity, small mica Hakes
— L ! scattered throughout the sample, black clay veins
~ 6] = near 6 foet, damp, stiff 13 | 38 [1025] 232
- 7 ]
L 8 — /
L g -
] Mottled gray and reddish brown Clayey SILT, very fine ML
—10 18-3 grained, smooth texture, low plasticity to non-plastic, very
112 L irfrz]aus?ilfltga flakes scattered throughout the sample, damp, 99.9% Passing
T g4 17 83.3 | 4031 #200 Sieve
17
- 13 —
14
] Mottled gray and reddish brown Silty CLAY, very fine Cl
— 15 18-4 @ A grained, smooth texture, intermediate plasticity, very small
~ L mica flakes scattered throughout the sample, black clayey
16 — / veins and patches scattered throughout the sample, damp, 25 365 | 367
— - very stiff . .
17 /l/
]
. |
~19 RI/
B 20 ] | | | Trace black patches scattered throughout the sample,
<Y1 18-5 damp, stiff
L 21— T | 96.6% Passing
] g 14 20 36.0| #200 Sieve
99 ]
L 93 - | |
24+ M

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
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LOGGED BY_cLrR DATE DRILLED 5/7/08 BORING DIAMETER __ ¢»  BORINGNO.__18

- Misc.
Lab
Results

Soil Description

Dry Density
Moisture %
of Dry Wt

Depth (feet)
SPT “N“
Plasticity
Index

(pef)

Tl Classification
Value

| Unified Soil

Mottled bluish gray and reddish brown Fat CLAY, very
fine grained, smooth texture, high plasticity, very small
mica flakes scattered throughout the sample, damp, stiff

—30 187
_31 ]

Damp, very stiff
16 38.8

T

37 Boring Terminated at 31 and 1/2 feet. Groundwater was
encountered at 15 feet and stabilized at 6 feet.

33

e 34 —

— 35 -

—36

— 37
—38 —
-39 —

_41 —

_42._

_43_

_44_

_46_

- MR

_48.....

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 43
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LOGGED BY CLR DATE DRILLED 5/6/08 BORING DIAMETER. 6 BORINGNO._ 19
= S — = Z £ ¥ .
f§ Z . .. % Sz 2 |8 0= Misc.
= o Soil Description 2=z |5 |8 B Lab
s e SEF e|s %A 2o Resul
B, g -EQE—*E 0] g»%“sﬁ esults

— 3| = .
A | SO|AS|E A0 S|S%E
P Lo Brown Silty SAND, very fine to medium grained, sub- SM

7 ¢ .I''{ angufar to sub-rounded shaped, poorly graded, inedium
— 1 - * 11 to coarse sub-angular to sub-rounded grains and pebbles
TR —— 2 || near3 1/2 feet, damnp, loose
~ 201
— "L .
] : 5 100.6] 126
L 4 b "
] ] Mottled dark brown and light reddish brown CLAY, very CL
-5 19-2 fine grained, smooth texture, low to medium plasticity,
~ "L small oxidized nodes near 6 feet, damp, stiff
B 6 ] / 14 94.8 | 31.0| Qu=3073 psf
7 -
I
9 —
~107 193 Color change to mottled gray, brownish red and brown,
B 1 L very small mica flakes scattered throughout the sample,
N damp, very stiff 21 89.7 | 36.2
— 12— /
13- ?
14 -
B 1 B Mottled gray and tannish red Fat CLAY, very fine grained, | CH
- 15 19-4 smooth texture, high plasticity, damp, very stiff
~ L
16 / 20 88.0 | 362
| 174
| 18—
[0 |
—20 195 Very small mica flakes scattered throughout the sample,
B 1_ L damp, very stiff
B 2 ] 16 | 52 |893 | 347
77 |
— 23— /
24

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 44
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LOGGED BY ciLr DATE DRILLED 5/6/08 BORING DIAMETER 6> BORINGNO._ 19
- oy A
= - - - _J: £ o\c o X
é Zo ) . L. 8 S - = é o B Misc.
Sl oI B Soil Description sE|lz 5 |8 5 Lab
< == 2 =N B'S“Dq:';’b Results
5 B9 B EEIEIEEITE R
O | & wn wE] I IR (SR i
Grayish brown CLAY, very fine grained, smooth texture, CI
T intermediate plasticity, small mica flakes and oxidation
—25 19-6 patches scattered throughout the sample, damp, very stiff
:26: T 95.6% Passing
s 20 17 35,5 | #200 Sieve
] v
29 ]
g
] Moitled grayish brown and reddish brown Silty CLAY, CL-
30 19-7 very fine grained, smooth texture, very small mica flakes ML
— T | || scattered throughout the sample, low to medium plasticity,
— 31 | damp, very stiff 20 39.3
30 Boring Terminated at 31 and 1/2 feet. Groundwater
] encountered at 27 feet.
L33
L 34 ]
L 35—
L 36
L 37
L 38
30
1] -]
L. 47—
13-
L 44—
L 45 -]
- 46
L. 47 —
48—
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 45
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LOGGED BY_cLR DATE DRILLED 5/7/08 BORING DIAMETER 67 BORING NO._ 20
2 O. RS = — \c Y .
é Z v . o A 8. = |Z o = Misc.
< |28 Soil Description 2Elz |5 |8 |& Lab
= =iy 22|15 glE 5 o|E L] Resul
%gﬁa 'EQH% z o E\%‘EQ esults
A |a§|la SO|AS RS nS|=ES
R [ Moitled light brown, dark brown and reddish brown Silty SM
T " <1} SAND, very fine to fine grained, sub-rounded shaped,
-1 20-1 W} poorly graded, very small mica flakes scattered throughout
- L i -|i the sample, roots near 2 feet, damp, loose
B 2 ] - 9 102.6| 8.8
o
| 4 by 'E.I'
B 5 ] -']‘ . I| color change to mottled brown, tan, and reddish brown,
"~ 2 7| 20-2 .- | sligh increase in coarseness of sand, fine to medium 20.8% Passing
— L -{| grained, sub-rounded shaped, some well cemented / 50/6 112.7| 84 4200 Sieve
- 6 — | | hardpan portions, broken and whole rounded pebbles ) ’
SR t l.'_: scattered throughout the sample, damp to dry, very hard
— 7 — L
I 1
- 8 Iy
I : |£
Rty ;
] - 1’| Color change to mottled reddish brown, brown and slight
—10 20-3 . 1| decrease in coarseness of sand, very fine to fine grained,
~ L +*| sub-rounded shaped, very coarse sub-angular to sub-
- I1 ] \; | rounded gravels, pebbles, damp, medium dense 19 105.9] 209
12 11 Brown SAND with Silt, very fine to medium SP
. A ! grained, sub-rounded shaped, poorly graded,
11| 7= small mica flakes scattered throughout the
—13 ‘|1 | sampte, patches of medium and coarse grained sand near
— 1 [.] 11 feet, wet, medium dense
—14 — :]- 7_
[ . Mottled grayish brown, reddish brown, brownish orange, CH
~15 - 20-4 brown and blackish brown Fat CLAY, very fine grained,
~ L smooth texture, high plasticity, very small mica flakes
:16 : scattered throughout the sample, damp to moist, very stiff 2 36 | 775 | 462
17 —
L 18
19 - ?
—20 - 20-5 Color change to mottled grayish brown and reddish brown,
- T patches of black silty clay scattered throughout the sample,
:21 : damp, stiff 4 373
29
773 —
24 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 46
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09




=
=5
=

Page 75

LOGGED BY cLR _DATE DRILLED 5/7/08 BORING DIAMETER 67 BORING NO._ 20
ﬁ %o ) o c%?g: 2 2 %; Misc.
— |9 23 Soil Descripiion BE|Z 15 |8 |B Lab
g e £ 22 25 52 =|BE| Resut
5|52l £ EE|EEIE2|pT|82] YT
A |3 & & DU|RSIRE|AS|=S
Mottled grayish brown and reddish brown SILT, very fine ML
T to fine grained, smooth texture, mica flakes scattered
—2520.6 throughout the sample, low plasticity, wet, stiff
- T
267 17 285
= 27 —
= 28 —]
90 —
] i Mottled bluish gray and reddish brown Fat CLAY, very CH
~307 20-7 fine grained, smooth texture, high plasticity, very small
— T | 1 mica flakes scattered throughout the sample, damp, very
— 31 stiff 17 1738
~32 /
P | |
~33 /'/E
34 [
YN |
3571 20-8 Damp, very stiff
- 1T
36 % 18 | 39 34.5
37 Boring Terminated at 36 and 1/2 feet. Groundwater
| initially encountered at 10 and 1/2 feet, and stabilized
at 12 and 1/2 feet.
- 30—
Pacific Crest Engineering Inc. Log of Test Borings Figure No.47
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LOGGED BY_cLr DATE DRILLED 2/6/09 BORING DIAMETER _g”Hs BORING NO._ 21
5 |.© k= £ |fa :
3|2 o 25l |z |2 |pE| M
— |2 &3 Soil Description g8z 15 |8 |B Lab
= | &8 @%'g'sémc;\ﬁb Resulis
| B|Ee|E ES|ES B kg|et
A |1 & A sielE R =R R
2] Brown Silty SAND, very fine to medium grained, sub- SM
] angular to sub-rounded shaped, poorly graded, small mica
-1 fiakes scattered throughout the sample, trace rounded
— - pebbles near 2 1/2 feet, rounded rock near 2 1/2 feet,
i = damp, very loose 4
B 3 Brown SAND, fine to medium grained, sub-angular to SP
- 27 sub-rounded shaped, poorly graded small mica flakes
p
B 4 — scattered throughout the sample, damp, very loose 2
-5 Increase in coarseness of sand, medium to coarse grained,
7 sub-angular to sub-rounded shaped, rounded sandstone
- 6 and cherty pebbles scattered throughout the sample, 5
—— damp, loose
,,,, [
2 B 8 |
g ]
B 10 ] :..'| Brown Silty SAND, very fine to fine grained, sub- SM
1Y 71 21-4 | "] rounded shaped, poorly graded, very small mica flakes
— AT ik scattered throughout the sarmple, damp to slightly moist,
- 11 - 1l very loose 5
- 2
N
R34 [y
S P B Y
14 t '.!
- [
15 ‘o ..{ Brown SAND with Gravels, fine to medium grained with SP
B 21-5 o | trace coarse grains, sub-angular to sub-rounded shaped,
~  "IL | gravels are rounded cherty pebbles, rounded sandstone
—16 .| pebbles, and sub-angular quartz gravels, poorly graded,
— ¢.| damp, medium dense 1z
17 - .
— =
L 18 — _‘.O
R o’
= .
=
o Brown Clayey SAND, very fine to fine grained, sub- sC
‘ rounded shaped, poorly graded, slight sticky texture, very
small mica flakes scattered throughout the sample, moist,
| loose 7
= Pacific Crest Engineering Inc. Log of Test Borings Figure No, 48
. 444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
= Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY_cCLR DATE DRILLED 2/6/09 BORING DIAMETER_8°HS BORING NO._ 21

Misec.
Lab

Soil Description
Results

Classification

SPT IIN"

Value
Moisture %
of Dry Wt

Sample No.
and Type
Plasticity
Dry Density
(peh)

Depth (feet)
Index

w| Unified Soil

. | Symbol
a~!

| Brown SAND, fine to medium grained, trace coarse

- T .- "] grains, sub-angular to sub-rounded shaped, poorly graded,
| very small mica flakes scattered throughout the sample,
damp

26 Mottled brown and gray fat CLAY, very fine grained, very | CH | 11

smooth texture, high plasticity, moist, stiff

— 27 > - .} Brown Clayey SAND, very fine to fine grained, sub- sC

o — ' i rounded shaped, poorly graded, slight sticky texture, very
— 28— ...”1 small mica flakes scattered throughout the sample, damp,

- - | loose

[
[\
h

}

)
=
4

; Brown Silty SAND, very fine to medium grained, sub- SM
—30- 21-8 B¢ | angular to sub-rounded shaped, poorly graded, very small
"|] mica flakes scattered throughout the sample, damp, locse
[
;
L
I

Brown Fat CLAY, very fine grained, very smooth texture, CH
high plasticity, very small mica flakes scaftered
throughout the sample, wet, soft

"I| Brown Silty SAND, very fine to fine grained, sub- SM | 4
I: +{ rounded shaped, poorly graded, very small mica flakes
- scattered throughout the sample, saturated, very loose

- Color change to mottled brown and gray, significant
| increase in fines content, fining downward, damp to
1 slightly moist, loose 10

[

TN

Color change to brown, significant increase in sand
" | content, coarsening with depth, predominately medium
grained sand, moist, medium dense 12

s Pacific Crest Engineering Inc. Log of Test Borings Figure No. 49
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LOGGED BY cLR DATE DRILLED 2/6/09 BORING DIAMETER _8”1s BORINGNO._21

Misc.
Lab
Results

Soil Description

Dry Density
Moisture %
of Dry Wt

Depth (feet)
Sample No
and Type
(pch

PN\ Symbot

SPT HN“
Value
Plasticity
Index

| Unified Soil
T Classification

Mottled gayish brown and brownish red Fat CLAY, very
fine grained, very smooth texture, very small mica flakes
scattered throughout the sample, damp, stiff

—5021-12

12

| ; — 52— Boring terminated at 51 1/2 feet. No groundwater
encountered.

60
| 63 -

64—

— 65—

66—
|57 -

AN

| 69 —
70 ]
71—
k72
o Pacific Crest Engineering Inc. Log of Test Borings Figure No. 50
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LOGGED BY_cLr _DATE DRILLED 2/6/09

BORING DIAMETER g»Hs BORING NO._ 22

Watsonville, CA 95076

Watsonville, California

=
— = .Q 2 o
~ Soil Description 93z |5 |8 = Lab
= R I E- T [~ PN - ]
o, Helm 2281588 Results
o 82ind| S22 [ Q S
A POlnF[RA|R ST
Brown Sandy CLAY, very fine to fine grained, smooth CL
B texture, low plasticity, very small mica flakes scattered
-1 throughout the sample, moist, firm
[ :
3 Brown Silty SAND, very fine to medium grained, sub- SM
A angular to sub-rounded shaped, poorly graded, poorly
B graded, very small mica flakes scattered throughout the 4
- 4 sample, damp, very loose
~ 5 Brown SAND, fine to medimm grained, sub-angular to SP
B sub-rounded shaped, poorly graded, very small mica
— 6 - flakes scattered throughout the sample, trace coarse grains 8
- of sand, damp, loose
T
g _
O —
—10+ 22-4 Increase in coarseness of sand, medium to coarse grained,
B 1 T sub-angular to sub-rounded shaped, damp, loose
B 7
12
.13
Mottled brown and gray Fat CLAY, very fine grained, CH
very smooth texture, high plasticity, very small mica
flakes scattered throughout the sample, damp, stiff
Brown SAND, fine to medium grained with trace coarse SP | 6
grains, sub-angular to sub-rounded shaped, trace rounded
chert pebbles scattered throughout the sample, poorly
— graded, very small mica flakes scattered throughout the
sample, moist, loose
Brown Silty SAND, very fine to fine grained, sub- SM
rounded shaped, poorly graded, very small mica flakes
scattered throughout the sample, moist, loose
10
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 51
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
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LOGGED BY cLrR DATE DRILLED 2/6/09 BORING DIAMETER _8”HS BORING NO._ 22
— B - '
= d 2 = o= O\Q ~—t M
3 1Z o ’ o &% 8. > |2 |%E Misc.
— o3 Soil Description BElZ |5 |8 |B Lab
= a2 275 2|2 5|2 alZE| Results
8152 & R EEEIEE
A B E8lx sl iz R PR =R e
! "-l Mottled brown and grayish brown Siity SAND, very fine SM
T . .} to fme grained, sub-rounded shaped, poorly graded, very
=25 ,,._ * I small mica flakes scattered throughout the sample, moist,
22-7 g
- L 'ri -1 loose
: 26 : B i 6
| 9g i F ;
] 1 Mottled brown and grayish brown Sandy SILT with ML
—30-208 .| pockets of Fat CLAY, very fine to fine grained, smooth
= T 11| texture, very small mica flakes scattered throughout the
3] — 1] sample, clay pockets exhibit high plasticity, moist, soft 3
— — = /.
—33 TEF
— -— / -
L340 (M
B 35 ] 7 - A Motiled brown and reddish brown Fat CL.AY with Sand, cH
22T 22-9 | very fine to fine grained, smooth texture, high plasticity,
— L very small mica flakes scattered throughout the sample,
— 36— very moist to slightly wet, firm ¢
b 37 _ :‘ -.
b3 [
~ /[ Motled dark tan and reddish tan CLAY with Sand, very | CL
ok I - "4 fine to fine grained, smooth texture, manganese oxide
7.| staining scattered throughout the sample, very small mica
. A flakes and trace rounded chert pebbles scattered
_ .| throughout the sample, low plasticity, moist, very stiff 20
g [4] [/
= I ;/(
44— / /
] Mottled greenish brown, reddish tan and brown CLAY, CI
P 45— 22-11 very fine grained, very smooth texture, very small mica
— L flakes scattered throughout the sample, high plasticity,
. 46— damp, very stiff 17
I e
48
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 52
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LOGGED BY_cLrR DATE DRILLED 2/6/09 BORING DIAMETER_ §”Hs BORING NO._ 22

Misc.
Lab
Results

Soil Description

Depth (feet)
Sample No
and Type
SPT HN"
Value
Plasticity
Index

Dry Density
(peh
Moisture %
of Dry Wt

N Symbol
| Unified Soil
T Classification

Mottled grayish brown and reddish brown Fat CLAY, very
fine grained, very smooth texture, very small mica flakes
— 49— scattered throughout the sample, high plasticity, wet, firm

— 5012212

— 50— Boring terminated at 51 1/2 feet. No groundwater
- encountered.

_54...,

L 56—

_58....

_59_
_60_

_...61_

a — 62—

63—
_64_

_65._

— 66—

8 67

_68_

— 69—
70~

_71......

_72_

5 Pacific Crest Engineering Inc. Log of Test Borings Figure No. 53
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LOGGED BY CLR DATE DRILLED __ 2/6/09 BORING DIAMETER 8*Hs BORING NO._ 23
=
— . =.9 b N
b =] = = o o .
S |Za . . A 5|, 2 |8 |em Misc.
~ o83 Soil Description sslz |5 18 |5 Lab
5 |2l 2 EF|° 9|2 52 |2 Results
5 |E2| & SE =28 p58) R
Q|2 §|a =13 IR IrEh [<R= ke
-1 Brown Sandy CLAY, very fine grained, smooth texture, low | CL
T to medium plasticity, trace rootlets scattered throughout the
— 1 - A sample, very small mica flakes and trace oxidation patches
- scattered throughout the sample, moist .
- : 69.6% Passing
*:| Brown Silty SAND, very fine to fine grained, sub-angular SM| 5 104.4| 21.3 | #200 Sieve
B .+ | to rounded shaped, poorly graded, very small mica flakes
~ 3 "+¢| scattered throughout the sample, moist, loose
] ~i| Color change to medium reddish brown, increase in sand 4 099
— 4 - '1:| content, very fine to fine grained, trace mdium grained,
— - damp, very loose
~ 5 ._: Increase in fines content, color change to brown, moist,
[ 6 | [1i| very loose 37.7% Passing
e 4 105.9{ 15.4 | #200 Sieve
W g
— 8 -
Q-
] A Mottledbrown and reddish brown Sandy CLAY, very fine | CL
—10 23-4 to fine grained, smooth texture, low to medium plasticity,
(1] T grades to clay with depth, very moist to wet, firm 61.7% Passing
I 6 19.0| #200 Sieve
12
13
14
| Mottled brown, tan, reddish orange, and brownish black CI
—15 23.5 CLAY, very fine grained, smooth texture, intermediate
— L plasticity, small mica flakes scattered thronghout the .
16 — sample, damp, stiff 93.5% Passing
R 15 101.4] 25.4| #200 Sieve
L 17 -
18
19 -]
B 20 ” Mottled grayish brown and reddish brown Fat CLAY, very | CH
<Y T 23.6 fine grained, very smooth texture, high plasticity, small
— T mica flakes scattered throughout the sample, damp to 100% Passing
—21 slightly moist, firm 3 | e 39.0 | #200 Sieve
99 _
23 %
24— /
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 54
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LOGGED BY_CLR DATE DRILLED

2/6/09 BORING DIAMETER _8”HS _BORING NO._ 23

=
o~ = a. -
D |2 = = S~ .
3 [Z o . . 0%3= & | & QDB Misc.
— |l &3 Soil Description JEIZ |5 o E Lab
S e £ 2215 2|2 512<|BE|  Results
= |ES|E EEIEIEREI Tl
A |#AEla D0l R EAET
Mottled grayish brown and reddish brown Fat CLAY, very | CH
. fine grained, smooth texture, small mica flakes scattered
— 25+ 237 throughout the sample, moist, stiff
P 99.9% Passing
- 10 36 189.6 | 350} #200 Sieve
L 97 ]
98]
29
B 3 0_ Grayish brown Fat CLAY, very fine grained, very smooth CH
|2V 23-8 texture, high plasticity, small mica flakes scattered
B 31 1L throughout the sample, damp, stiff
| / 11 90.1 | 36.8
30 ]
L33
L34
- 35 23-9 —  Moist, stiff
N 36 4"
Ball 13 35.6
37
38—
| 39_] /
B 4 ] Mottled biuish grayand brown Fat CLAY, very fine CH
0 23-10 grained, very smooth and sticky texture, small mica flakes
— L scattered throughout the sample, very moist, stiff
:41: 13 83.9 | 41.9
47 —
43
A4
~43723- 1@ f Damp, stiff
46— E 100% Passing
] 9 47 37.1{ #200 Sieve
L 47
AR —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 55
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LOGGED BY_cLR DATE DRILLED 2/6/09 BORING DIAMETER 8*HS BORING NO._ 23

Misec.
Lab
Results

Soil Description

Depth (feet)
Sample No.
and Type
SPT !INH
Value
Plasticity
Index

Dry Density
(pef)
Moisture %
of Dry Wt

et Unified Soil
= Classification

Grayish brown Fat CLAY, very fine grained, very smooth
texture, charcoal staining and other organics near 51 feet,
oxidation veins near 51 1/2 feet, high plasticity, very small
mica flakes scattered throughout the sample, very moist,
stiff

...49_

‘50‘23-12
— L
_.51 —

“\\ Symbol

78.4 | 46.0

- 50 — Boring terminated at 31 1/2 feet. Groundwater
— encountered at 35 feet.

_53_

54

| 56

d58_

_61_
62—

_ 63

_64_

— 65 —

_66_

_67_

(D

— 68—
— 69—
— 70—

“71_

_72_
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LOGGED BY cLr __ DATE DRILLED 2/9/09 BORING DIAMETER _g”Hs BORING NO._ 24
R k= E OIS .
S |Z o o @8l. |» |2 P Misc.
— o 23 Soil Description 9ElZ i's |8 |3 Lab
= e~ L 2@ls ol x|A LB
5 |Eg| E EE|l-2|23|pg|Ea| Resus
A E§ & SO|BS|RE|88|Z%S
] / Brown Sandy CLAY, very fine to fine grained, smooth CL
E T .} texture, low to medium plasticity, very small mica flakes
- 1 241 77| scattered throughout the sample, rootlets scattered
- - A throughout the sample, moist to slightly wet, firm .
9 - 56,3% Passing
7] 5 111.6| 17.5] #200 Sieve
24-2 Color change to mottled medium brown and reddish
-3 T brown, trace bits of charcoal scattered throughout the
- sample, moist, firm 6 17.0
4 :
- O 24-3 Color change to mottled medium grayish brown and
™ ¢ 1L reddish brown, very moist, firm
| ] 7 863 | 34.6
D | 8 ]
9
10244l A Lackof charcoal, lack of rootlets, moist, stiff
- 7T
:11 | 9 34.2
i =12 ~
13
L 14 -
151245 B Color change to mottled brownish gray and orangish tan,
» 6 TIL moist, stiff
:1 ] 13 91.8 | 347
; —17 =
! ]
St
19
~20 4 24-6 Moist, firm
—21 11
<] 7 37.7
L 95
73
oy g
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 57
. 444 Airport Bivd., Suite 106 Atkinson Lane Development Project No.0829
= Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGEDBY_cLR DATE DRILLED 2/9/09

BORING DIAMETER 8"HS BORING NO._ 24

= g = & i

[ [oRe=] = o~ o3 .

S |[Z ] o A 8. z 1% Misec.
a2 L =g Soil Description 3 o - % 5 § = Lab
= |28 E%15. 8|2 5|2=|25| Resul

HEEE: Ao 2|25 p G| Resus
“REEIR SUlAF|RElRE|=%

/ Mottled dark brownish gray and orangish brown FAT CLAY,| CH

T very fine grained, very smooth texture, slight sticky
25947 texture, very small mica flakes scattered throughout the
- —L sample, low plasticity, moist, stiff
76— 100% Passing
[ <Y / i1 46 | 89.6 | 36.47 #200 Sieve
.77
_~g
=20~ /
—307248 Moist, firm
- T
3] 8 345
— 34— /
— ] Possible seep zone near 35 feet, rod is wet, auger is dry
—357 249 Mottled bluish gray and orangish brown Fat CLAY, very CH
1L fine grained, very smooth and sticky texture, very small
—36 mica flakes scattered throughout the sample, high

o : . 16 g87.8 | 371
— - plasticity, moist, very stiff
—37 /
38 |
30 /
~40-124-10 Slightly moist, stiff
- 41_T 99.8% Passing
] 12 53 37.3| #200 Sieve
42— /
—~43 - /
=44 /
~45 04011 Color change to bluish gray, trace dark purplish gray
~ 7L staining near 46 1/2 feet, very damp to slightly moist,
46 very suff 16 88.6 | 37.0
— 47— /
| 48—

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 58
444 Ajrport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY_ CLR DATE DRILLED 2/9/09 BORING DIAMETER _8”HS BORING NO._24

Soil Description

Depth (feet)
Sample No.
and Type
Symbol

SPT I|Nll
Value

Plasticity
Index

Dry Density
(pef)

Misc.
Lab
Results

Moisture %
of Dry Wt

—49- throughout the sample, trace dark purplish gray staining

50— 24-12 sample, trace organics near 51 feet, damp to slightly
- moist, stiff
51—

5 Boring terminated at 51 1/2 foet. No groundwater
53—
[ 54
55 .]
56
57
:58—
59 ]
| 60
[ 61
62
[ 63
| 64
B 65
:66w
| 67
P
691
[ 70
:71,
77

| Unified Soil
T| Classification

Bluish gray Fat CLAY, very fine grained, very smooth
texture, high plasticity, very small mica flakes scattered

- and trace oxidation patches scattered throughout the

11

36.4

encountered.

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 59
Project No.0829
Date: 3/2/G9
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LOGGED BY cLrR DATE DRILLED 2/9/09

BORING DIAMETER_8"HS BORING NO._ 25

o=
~— . —= Q B, o
b e = = =~ .
S |Z _ o @ 3. > |2 °®§ Misc.
= o & Soil Description BE|Z |5 |8 |8 Lab
£ gk =R g-sxﬂc*;;i‘ Results
2 |8 EE IR
A |& 8§ DU|lns|RE|AS|ET
Mottled brown and yellowish brown Silty SAND, very SM
T -{ fine to fine grainedwith frace medium grains, poorly
-1 25-1H - || graded rootlets near 2 feet, very small mica flakes
~ =1L " { scattered throughout the sample, damp, medium dense
2 /| Mottled brown and yellowish brown Clayey SAND, very fine to fine SC 15
— 2520 grained, trace medium grains, sub-angular to sub-rounded shaped,
L. 3 T .+ | poorly graded, slightly sticky texture, damp, medium dense
- — de 1 Mottled brown, grayish brown and orangish brown Siity SAND, very SM
4 - . [i fine to fine grained, sub-rounded shaped, poorly graded, very small 39
* { mica flakes scattered thronghout the sample, trace rootlets scattered
— = -~ { throughout the sample, damp, dense
— S 253 "I Color change to moitled grayish brown and tannish
"~ 6 L . | orange, damp to slightly moist, medium dense
] . 17
- oy
'
1
Mottled grayish brown, yellowish brown, and brownish CL
red Silty CLAY, very fine to fine grained, smooth texture,
| low to medium plasticity, slightly sticky feeling, very
small mica flakes scattered throughout the sample, moist, 17
very stiff
] f/{
|
—13 I//
PV |
14 /
- — |
15 Mottled dark gray and reddish brown CLAY, very fine CL
25-5 grained, very smooth texture, low plasticity, very small
- 1L mica flakes scattered throughout the sample, very damp
—16 — to slightly moist, very stiff 18
L 17 -
18 -
.10 -
:20 1256 [ TT=  Mottled greenish brown and orangish brown ML
AT SILT, very fine to fine grained, very smooth and sticky
— 21 texture, very small mica flakes scattered throughout the 8
= sample, moist, firm
L 70
073 ]
Ry
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 60
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY cLrR DATE DRILLED 2/9/09 BORING DIAMETER _8°HS BORINGNO._ 25
— g &
=2 o = s O\O .
S 1Z o : - 25 |z 2 |eE Misc.
....... < o83 Soil Description gEZ |5 |2 |B Lab
= %‘;'8 E%;g'ﬁﬁga.gg Results
A |&§la stsl ISR =l] ke
Mofttled grayish brown and orangish brown Fat CLAY, CH
T very fine grained, very smooth and stick texture, high
—25- 25-7 plasticity, very small mica flakes scattered throughout the
- L sample, very moist, stiff
L1267 / 13
274
W
— 28 —
. [299 /
© 307258 Very moist to wet firm
— 7|7
. 314 .
C 324 /
—33 /
34—
kS 25-9 Color change to mottled bluish gray and dark orangish
- "L brown, very moist to slightly wet, stiff
: — 36— 1
= k374
— 38—
30 |
~40-725.10 Color change to mottled dark gray, bluish gray, and dark
e orangish brown, trace organics near 4 1/2 feet, very moist
L 4l to slightly wet, stiff 9
k42—
= [V
— 44 /
— 452511 Color change to mottled bluish gray and greenish gray,
~  TIL very moist, very stiff
— 46— 16
L 47
484
- Pacific Crest Engineering Inc. Log of Test Borings Figure No. 61
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY_cLr DATE DRILLED 2/9/09 BORING DIAMETER__g”Hs BORING NO.__25

Soil Description

Depth (feet)
Sample No
and Type

Symbol
Al Unified Soil
=| Classification

SPT H'Nll'
Value

Plasticity
Index

Dry Density
(pei)

Misc,
Lab
Results

Moisture %
of Dry Wt

|
By
T

Mottled bluish gray and orangish gray Fat CLAY, very
fine grained, very smooth texture, very small mica flakes
scattered throughout the sample, high plasticity, trace dark
purplish gray staining scattered throughout the sample,
moist, stiff

5025.12
T
51

14

52— Boring terminated at 51 1/2 feet. Groundwater
encountered at 20 feet.

53

54

357

56

37+

58

59
60

61—
62—
63

64

65
66—
671

68—
694
70

714

72

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 62
Project No.0829
Date: 3/2/09
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LOGGED BY cLR DATE DRILLED 2/9/09 BORING DIAMETER _82HS BORING NO._ 26
% | =R P S .
312 o 25 |z (2 |ex| Mic
— e 3 Soil Description sz |§ |8 |8 Lab
S a8 22 el2 |2 alEEl Resul
SRR e R S o i
A B8l % SUlASIRE|IRE|ZS
7 I Very dark brown Sandy CLAY, very fine to fine grained, CL
7 smooth texture, low to medium plasticity, very small mica
-1 - 26-1 flakes scattered throughout the sample, rootlets scattered
- L throughout the sample, moist, firm .
g - 52.8% Passing
7] 7 111.1] 18.7} #200 Sieve
26-2 Trace oxidation patches scattered throughout the sample,
~3 T | moist, stiff
4 9 18.8
- Moitled brownish gray and brownish orange CLAY, very CL
-5 26-3 fine grained, very smooth texture, very small mica flakes
— —L scattered throughout the sample, low plasticity, moist, stiff
B 6 | 10 862 | 384
7 ]
8
g —
~10 7264 W | Moist, stiff
- T
:11 | 9 41.1
12
13 -
14 —
[ ] Mottled brownish gray and brownish orange SILT, very fine [ ML
—15 26-5 grained, very smooth and sticky texture, very small mica
(160 L i‘lt_aées scattered throughout the sample, low plasticity, moist, 100% Passing
s 11 33 {855 | 37.5| #200 Sieve
17 —
18 |
L 19—
_2 0 B Moitled dark gray and brownish orange CLAY, very fine Cl
<Y T126-6 grained, very smooth texture, very small mica flakes
— T scattered throughout the sample, intermediate plasticity,
:21: moist, firm P 41 371
—22 — /
23 /
[ 4 /
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 63
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No.0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LOGGED BY_cLR DATE DRILLED 2/9/09 BORING DIAMETER_8*HS BORING NO._26

Depth (feet)
Sample No
and Type
Symbol

Soil Description

Classification

SPT HNH
Value

Plasticity
Index

Dry Density
(pef)

Moisture %
of Dry Wt

Misc.
Lab

Results

|97
g
[ 29
307268
B
3.
[ 33
[ 34
~35726.9
[ 36
37
B
| 39
~40726-10
[ 41
_ 40
:43_
[ 44
~ 4572611
[ 46—
[ 47
L 48

stiff

Moist, stiff

L

T

L

_ OO EEREROOOEEO NS

Mottled medium gray and brownish orange Fat CLAY, very
fine grained, very smooth texture, very small mica flakes
scattered throughout the sample, high plasticity, moist, very

Decrease in oxidized content, moist to very moist, very stiff

Color change to dark gray, organics scattered throughout
the sample, moist to very moist, stiff

Trace oxidation patches near 46 1/2 feet, moist, very stiff

| Unified Soil

T

11

18

11

17

33

100% Passing

90.7 | 34.4| #200 Sieve

35.1

82.7 | 394

85.1 ] 3%.2

100% Passing
35.8 | #200 Sieve

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 64

Project No0.0829

Date: 3/2/09




H
i

—_
==
=

Page 93

LOGGED BY_cLR DATE DRILLED 2/9/09 BORING DIAMETER 8”HS BORING NO. 26

Soil Description

Depth (feet)
Sample No.
and Type

Symbol

SPT "N"
Value

Plasticity
Index

Misc.
Lab
Results

Dry Density
Moisture %
of Dry Wt

(peh)

~| Unified Soil
| Classification

Dark gray Fat CLAY, very fine grained, very smooth
texture, very small mica flakes scattered throughout the
sample, high plasticity, trace organics scattered throughout

the sample, damp to slightly moist, stiff
~306.12
- AT

i0

32.2

— 57 — Boring terminated at 51 1/2 feet. No groundwater
IV encountered.

.....53.....

_54_

- 56—

_58_

_59_
_60_

_61_

62
| 53—

_65_
_66_

_67_

_69_

70—

_71_

_72_

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
Atkinson Lane Development
Watsonville, California

Figure No. 65
Project No.0829
Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318

PLASTICITY CHART
60
/ / °
P
50
4 /
i
e, ¥ O /
o 40 S CH 7
Z \QQ' ) @?‘z
<3 A
2 P D
5 ST
> CI P
3: 20 A /
R a | MH & OH
Va
10 yd 7 | Mig ol
CL-ML
[ T mL&oL
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (%)

*This chart has been modified to include the intermediate classifications CI, MI and Ol for
clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (%) PI

9 2-5 —NON-PLASTIC

| 2-6 ———NON-PLASTIC

A 2-7 34 15 19

e 4-2-1 35 16 19

0 4-3-1 32 12 20

O 4-5-1 66 25 41

A 4-6-1 85 30 55

o 4-9-1 59 22 37
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 66
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829

Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318

PLASTICITY CHART
60 7
/ J/
y % 7 NV
A 40 \%4&1 /]
Z A [ s
5 >
s L, o
H <) [
5 30 9‘1
O o
= Cl
5 20 = / A
A CL K MH & OH
V.
10 Z | Mi& o1
ClL - ML
[ T ML&oL I
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (%)

*This chart has been modified to include the intermediate classifications CI, MI and OI for
clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (%) PI
o 4-10-1 52 21 31
|| 4-11-1 39 21 18
A 6-6-1 73 23 50
° 6-8-1 76 30 46
0 6-10-2 84 28 56
O 6-11-1 60 20 40
A 8-5 36 25 11
O 8-8 48 22 26
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 67
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829

Watsonville, CA 95076

Watsonville, California

Date: 3/2/09
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PLASTICITY CHART

ATTERBERG LIMITS - ASTM D4318

60

7
/ .
50 7 e
A 40 N e
A3 AY
‘s <
5 30 &Qﬁ*
E / I
~~ n.cL / MH & OH
.
10 Z | MI& ol
CL - ML
| | ML & OL |
0 10 20 30 40 50 60 70 80 S0 100

LIQUID LIMIT (%)

*This chart has been modified to include the intermediate classifications CI, MI and OI for
clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (%) P
® 8-10 30 16 14
B 10-8 29 16 13
A 10-9 66 23 43
® 10-10 75 28 47
o 10-11 67 25 42
O 10-12 72 27 45
A 11-1-1 32 15 17
o 11-4 75 28 47
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 68
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829

Watsonville, CA 95076

Watsonville, California

Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318

PLASTICITY CHART
60 / -2
/ /|
50
/ o /
2 40 % CHE /7
& > Ola
o 2
& 30 P <
= 9 WA
= CI P
2 1.
10 %
yd | M1& o1
CL-ML
| ML & OL
0 10 20 30 40 50 60 70 80 90
LIQUID LIMIT (%)

100

*This chart has been modified to include the intermediate classifications CI, MI and O1 for
clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (% PI
® 11-5 88 28 60
| 11-6 72 29 43
A 11-7 61 26 35
® 11-8 72 26 46
O 11-9 58 22 36
m| 11-10 65 26 39
A 11-11 62 28 34
O 12-1-1 35 16 19
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 69

444 Airport Blvd., Suite 106
Watsonville, CA 95076

Atkinson Lane Development
Watsonville, California

Project No. 0829
Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318

PLASTICITY CHART
60 /
Y
/ /
50
4 /

P <
[Na]
= \}é\ 3
. < N
% 30 y‘ir =
5 CI
520 //
R ce | MH & OH

10 P

4 | mi& o1
CL - ML
ML & OL
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (%)

+This chart has been modified to include the intermediate classifications CI, M1 and OI for
clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (%) PI
e 12-3 26 15 11
a 12-5 31 19 12
A 12-6 84 28 56
] 12-7 85 28 57
O 12-8 66 27 39
O 12-9 54 27 27
A 12-10 54 22 32
O 12-11 51 24 27
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 70
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829

Watsonville, CA 95076

Watsonville, California

Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318

PLASTICITY CHART

50

80

70

60

50

40

PLASTICITY INDEX

30

20

MH & OH

10 Z 7
CL-ML
| | ML&OL

0 10 20 30

40 50 60 70
LIQUID LIMIT (%)

80

90

100 120 140

+This chart has been modified to include the intermediate classifications CL, MI and OI for
clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (%) PI
@ 13-5 44 25 19
] 13-6 91 27 64
A 14-5 73 29 44
) 14-6 83 28 55
O 14-8 49 23 26
0 15-5 84 28 56
aN 16-1-1 38 16 22
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 71
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829

Watsonville, CA 95076

Watsonville, California

Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318

90 PLASTICITY CHART /

30 //

_0 /| pd

/ v

60 / A
> /
2 0 / A /]

5
> o
E’ 40 /
= Ve
7 9]
<
= 30

20

MH & OH
CL
10 7
CL-ML
| ML&OL

0 10 20 30

4 50 60 70
LIQUID LIMIT (%)

80 90

100 120 140

*This chart has been modified to include the intermediate classifications CI, MI and OI for
clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (%) Pl
o 16-2-1 41 16 25
| 16-3 44 23 21
A 16-4 89 27 62
® 16-5 61 23 38
0 16-6 72 27 45
o 16-7 57 25 32
i\ 16-8 75 24 51
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 72
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829
Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318

PLASTICITY CHART
60
50
S
o 40
&
b
= 30
O
=
< 20
i p‘/
P cr | MH & OH
10 %
Z. | Mi& o1
CIl. - ML
ML & OL
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (%)

*This chart has been modified to include the intermediate classifications CI, MI and Ol for

clays and silts with liquid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL (%} Pl

o 16-9 61 25 36

| 16-10 64 25 39

A 16-11 80 27 53

o 18-2-1 55 17 38

o 18-5 44 24 20

O 18-6 70 26 44

A 19-5-1 78 26 52

o 19-6 42 25 17
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 73

444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829

Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318
5 PLASTICITY CHART
/ /
80 /
. - / / /|
60 AR
50 A
. A Vd
O 40 /
= 4
7
5
7 A 30
20
MH & OH
CL
10 Z 7| Mg Ol
Cl.-ML
ML & pL
: 0 10 20 30 40 50 60 70 80 90 100 120 140
= LIQUID LIMIT (%)
*This chart has been modified to include the intermediate classifications CI, MI and OT for
clays and silts with liquid limits between 35 and 50.
SYMBOL SAMPLE # LL (%) PL (%) PI1
o 20-4-1 62 26 36
| 206 0000 emmemeee- NON-PLASTIC---------
A 20-8 59 20 39
= o 23-6 85 23 62
) 23-7 54 18 36
D 23-11 67 20 47
VAN 24-7 69 23 46
N Pacific Crest Engineering Inc. Atterberg Limits Figure No. 74
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829
i Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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ATTERBERG LIMITS - ASTM D4318
50 PLASTICITY CHART
//
80 /
70 // //
60 /
g /
o0
Z 50 A
- //
&)
= 40 7
7]
s
= a~ 30
-
20
MH & OH
CL | /
10 Z | Mi& o1
CL - ML
[ TMLaoL
; 0 10 20 30 40 50 60 70 80 90 100 120 140
= LIQUID LIMIT (%)
*This charl has been modified to include the intermediate classifications CI, MI and O] for
clays and silts with liquid limits between 35 and 50.
SYMBOL SAMPLE # LL (%) PL (%) P1
R @ 24-10 75 22 53
| 26-5 53 20 33
A 26-7 62 21 41
=
= ° 26-10 75 22 53
Pacific Crest Engineering Inc. Atterberg Limits Figure No. 75
444 Airport Blvd., Suite 106 Atkinson Lane Development Project No. 0829
o Watsonville, CA 95076 Watsonville, California Date: 3/2/09
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LIQUID AND PLASTIC LIMITS TEST REPORT

Al

Dashed line indicates the approximate g //
sl uPper limit boundary for natural soils —— -~
/"’, Gg‘o‘y

& 40— e
2 e //
% 30— —
E /// /

20— <
o e 0\,,

//// L C\’d/
o 4 el
1 | _ ///l////c%ML/l///// ML o|r oL MH T OH
!
10 30 50 70 90 110
LIQUID LIMIT

296

28.8 .\\
= N
E 280 \
=z
8
o N
Ho72
o
S \v\

26.4

| | \T
256
5 10 NUMBER OF BLOWS 20 25 30 40
MATERIAL DESCRIPTION LL PL Pl Yo<#40 Y%<#200 UScs
L Brown Lean Clayey SAND 29 14 15
Project No. 416-342 Client: Pacific Crest Engineering, Inc. Remarks:
e

Project: Atkinson Lane - 0829

® Source: 6-5-1

L

ik

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY Figure

Figure No. 76
Project No. 0829
Date: 3/2/09
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Direct Shear
= ASTM D3080m
!
8000 ‘
4
C@PER
“5 4000
o
0
5
7]
5
2 2000 - ¢
; o + Peak
- Shear Stress
- Ult. Stress
= Ultimate
Linear (Peak)}
7 0 ‘
1 0 2000 4000 6000 8000 10000 12000
] Normal Load, psf
P. Phi (degrees) 44.0 Ult. Phi (degrees)
P. Cohesion({psf) 525 Ult. Cohesion (psf)
R ' Sample: Datai Initi
—i— Sample 1 2 I 3
Moisture % 6.4 6.9 7.2
6000 —— T Samee2 Dry Dens., pef 95.5 95.4 97.2
- Samele3 || Void Ratio 0.765 0.767 0.735
e | Y
’\(/ Saturation % 22.7 24.5 26.3
; 5000 Diameier 242 242 2.42
= < Height 1.00 1.00
‘ : e ample Da
4000 Moisture % 19.7 16.9
| i3 Dry Dens., pcf 99.5 100.8
i @ Void Ratio 0.694 0.672
g 3000 Saturation % 76.5 79.9
77} .
p Diameter 2.42 242
|2 Height 0.96 0.95
ok | @ 2000 N Normal Stress, psf 1100 2200
4 ‘\--"‘\ Shear Stress, psf 1252 2191
[ . Strengths picked at| 15.7% 7.4%
‘ : WH’ Ult. Stress, psf 1096 1503
: 1000 Strain Rate, infmin | 0.020 0.020
: - CTL# 416-342
Client: Pacific Crest Engineering, inc.
0 Project Afiinson Lane - 0829
0.0% 5.0% 10.0% 150% 20.0% 25.0% Tested By: MD
Deformation, % Reduced By: RU
. Date: 6/2{2008
Specimen #|: Boring: - Samiple: Depth, ft Visual Soil Classificatio
1 4-1-1 Brown Poorly Graded SAND w/ Silt & Gravel
2 4-1-1 Brown Poorly Graded SAND w/ Silt & Gravel
3 4-1-1 Brown Poorly Graded SAND w/ Siit & Gravel
4
Remarks: [*DS-CU* A fully undrained condifion may not be attained in this test. Cap tilted during shearing of the second
; sample, Gravel in shear plane of sample #3.
- Figure No. 77
Project No. 0829
Date: 3/2/09




Direct Shear
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ﬁ‘ ASTM D3080m
] 5000 ‘
| (CoPER
i 4000 4—
I3
5 3000
a
L 2000
£
@ <>/ ¢ Peak i
1000 Shear Stress |
------- Ult. Stress
Linear {Peak} ’7
; | |
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
""""" Normal Load, psf
P. Phi (degrees) 28.0 Ult. Phi (degrees)
P. Cohesion{psf) 700 Ult. Cohesion (psf)
== 1l ‘Samplé Data:: lhitial’
2 ! 3
—¢— Sample 1 Moisture % 18.4 18.5 19.5
3000 +— —=—Sample2 Bry Dens., pcf 104.2 104.8 102.2
| —+—Sample 3 Void Ratio 0518 0.608 0.649
' i Saturation % 80.6 82.3 81.1
- 2500 7 Diameter 2.42 242 243
: / Height 1.00
2000 - Moisture % 201 . .
G / Dry Dens., pcf 105.5 108.5 107.8
a / Void Ratio 0.598 0.540 0.563
g— 1500 Saturation % 80.8 99.0 98.2
g / Diameter 242 2.42 243
......... £ Height 0.99 0.97 0.96
@ 1000 / Normal Stress, psf 1000 2000 4000
Shear Stress, psf 1284 2035 2732
Strengths picked atf 6.2% 7.0% 7.4%
500 Ult. Stress, psf
Strain Rate, infmin 0.020 0.020 0.020
= CTL # 416-342
= Client: Pacific Crest Engineering, Inc.
0 Project Atkinson Lane - 0828
; 00% 20% 40% 60% 80% 10.0% Tested By: ND
a Deformation, % Reduced By: RU
Date: 5/30/2008
Specimen £ Boring: Vigual.Seil Classificatio '
1 Brown Clayey SAND
2 Brown Clayey SAND
3 Brown Clayey SAND
4
Remarks: {*DS-CU* A fully undrained condition may not be attained in this test.

- Figure No. 78
Project No. 0829
Date: 3/2/09
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ASTM D3080m
5000
| .
4000
3000
2000 3
¢ Peak
+ Shear Stress
1000 " Ult. Stress —
® ® Ultimate
Linear {Peak)
0 -
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Normal Load, psf

P. Phi {degrees) 24.0 Ult. Phi (degrees)
P. Cohesion(psf) 195 Ult. Cohesion (psf)
— ample Datas Initia
1] 2 | 3
Moisture % 7.9 7.3 9.4
5000 Dry Dens., pcf 95.9 96.8 1009
sy —+— Sample 1 Void Ratio 0.757 0.741 0.671
4500 \ —=— Sample 2 Saturation % 28.0 26.5 38.0
1000 [ \ — e Semple3 Diameter 2.42 2.42 2.42
| \ Height 1.00 100 100
3500 = : i o Sample Data: At Test
\ Moisture % 218 221 19.6
1] 3000 - Dry Dens., pcf 94.3 98.8 102.7
& Void Ratio 0.787 0.7086 0.642
£ 2500 Saturation % 74.1 B4.4 826
‘g — Diameter 242 2.42 . 242
£ o000 Height 1.02 0.98 0.98
@ Normal Stress, psf [ 1100 2200 4400
1500 ey Shear Stress, psf 1127 1941 4696
i Strengths picked af] 4.1% 3.3% 3.3%
1000 w"‘"""—- Ult. Stress, psf 720 1033 2254
——e Strain Rate, infmin 0.020 0.020 0.020
500 CTL# 416-342
Client: Pacific Crest Engineering, Inc.
e Project Atkinson Lane - 0829
0.0% 5.0% 10.0% 150% 200% 250% Tested By: D
Deformation, % Reduced By: RU
: Date: 6/2/2008
Specimen ¥ Boring: - Sample: Depthift i Visual Soil. Classificati
1 9-2-1 Olive SAND
2 9-2-1 Clive SAND
3 9-2-1 Clive SAND
4
Remarks: [*DS-CU* A fully undrained condition may not be attained in this test.

Figure No. 79
Project No. 0829
Date: 3/2/09
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]

Normal Load, psf

Ukt Phi (degrees)

| (CQ@PER :
1 [
e
E{ 1
.. 3000
w
w
£
[}
& 2000 L 4
@ *
-: =
[7] +  Peak
Shear Stress
4000 £ Ult. Stress
v Ultimate
Linear {(Peak)
0
1000 2000 3000 4000 5000 6000 7000 8000 9000

10000

P. Phi {degrees) 36.0
P. Cohesion(psf) 650 Ult. Cohesion (psf)
e e ATDIE Datas Tnital.
2 [ 3 |
Moisture % 13.7 14.1 15.1
5000 1 Dry Dens., pcf 112.7 110.7 114.9
—+— Sample 1 Void Ratio 0.495 0.523 0.467
4500 —a— Sample 2 Saturation % 74.9 73.0 87.1
4000 \ —+— Sample 3 Diefmeter 242 242 242
Height .

8500 Moisture % X X
- bry Dens., pef 114.2 1147 118.1
g Void Ratio 0.475 0.470 0.427
£ o500 Saturation % B4.7 921 98.5
W .

o Diameter 242 242 242
2 2000 Height 0.99 0.86 0.98
@ Normal Stress, psf 1100 2200 4400
1500 Shear Stress, psf 1785 2004 4602
Strengths picked aff 5.4% 10.3% 5.8%
1000 Ult. Stress, psf 1064 1534 3131
Strain Rate, in/fmin 0.020 0.020 0.020
500 CTL# 416-342
Client: Pacific Crest Engineering, Inc.
0 Project Atkinson Lane - 0829
00% 50% 10.0% 15.0% 20.0% 25.0% Tested By: D
Deformation, % Reduced By: RU
Date: 6/4/2008
Spacimen #] Boring:. Sampleis Depth; ft Visual Soil Classification
1 13-2-1 Yellowish Brown Clayey SAND
2 13-2-1 Yellowish Brown Clayey SAND
3 13-2-1 Yellowish Brown Clayey SAND
4
Remarks: [*DS-CU* A fully undrained condition may not be attained in this test.

Figure No. 80
Project No. 0829
Date: 3/2/09
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P. Phi (degrees)

ASTM D3080m
4000 :
COPER
3000 »
‘B v
o
o
7]
£ 2000
=
72}
)
@
o
=
[77] > + Peak
./ Shear Stress
------- Ult. Stress
Linear (Peak)
2000 3000 4000 5000 6000 7000 8000

Normal Load, psf

28.0

Uit. Phi (degrees)

P. Cohesion(psf)

175

Ult. Cohesion (psf)

Sample Data: Initial

i 2 3
Meisture % 8.3 9.1
3500 - 4 Samplet Dry Dens., pcf 103.1 114.9
—*— Sample 2 Void Ratio 0.635 0.467
3000 —+— Sample 3 Saturation % 35.1 52.3
//“'—' Diameter 2.38 2.38
Height 00
2500 /1 . : ple Da Tes
iMoisture % 171 18.5 15.2
g Dry Dens., pcf 111.8 107.2 1175
¢ 2000 Void Ratio 0.507 0.572 0.434
g Saturation % 90.8 87.4 945
‘-; Diameter 2.38 2.38 2.38
g 1500 Height 0.99 0.96 0.98
@ Normal Stress, psf 1100 2200 4400
1000 Shear Stress, psf B78 1138 3023
Strengths picked aff  5.1% 5.9% 8.8%
Ult. Stress, psf
500 - Strain Rate, infmin 0.020 0.020 0.020
CTL# 416-342
Client: Paciiic Crest Enginaering, inc.
0 Project Atkinson Lane - 0829
0.0% 20% 40% 60% 80% 10.0% Tested By: )
Deformation, % Reduced By: RU
Date 6/5/2008
: istial-Soil.Clagsification ¢

Brown Clayey SAND {Cemented)

1
2 Brown Clayey SAND (Cemented)
3 Brown Clayey SAND {Cemented)
4

Remarks: {*DS-CU* A fully undrained condition may not be aitained in this test.

Figure No. 81
Project No. 0829
Date: 3/2/09
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5000 ‘
| (CGPER .
7 RN TNE
4000 +—
S
g_. ]
.. 3000
in 4
0
L)
=
/7]
& 2000
2
w * ? ¢ Peak
Shear Stress
1000 Uit, Stress
x Ultimate
Linear {Peak)
0
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

P. Phi {degrees)

Normal Load, psf

40.0

Ult. Phi (degrees)

P. Cohesion(psf)

300

Ult. Cohesion (psf}

‘Sample Data: Initial’

n'#|: Boring: - Sample:  Depth; ft:

—+—Sample 1 2 | 3 4
| —8— Sample 2 Moisture % 11.5 11.1 11.7
5000 -—i —a—Semple 3 Dry Dens., pcf 107.0 103.8 112.1
Void Ratio 0.575 0.624 0.503
4500 ] |saturation % 54.1 48.0 63.0
f ™\ Diameter 242 2.42 2.42
000 N Height 1.00 1,00
-

3500 / i Sample Data: ‘At Test
/ Moisture % 18.6 18.5 16.5
% 000 Dry Dens., pcf 107.9 105.0 113.5
& [ Void Ratio 0.562 0.606 0.485
£ 2500 Saturation % 89.2 82.6 91.6
T I |Diameter 2.42 2.42 242
2 2000 Height 0.99 0.99 0.89
@ Normal Stress, psf | 1100 2200 4400
1500 A Shear Stress, psf 1565 1565 4540
r Strengths picked atf 6.6% 4.1% 6.6%
1000 iff Uit. Stress, psf 1315 1378 3819
. Strain Rate, infmin 0.020 0.020 0.020

500 CTL # 416-342
Client: Pacific Crest Engineering, Inc.
01 Project Atkinson Lane - 0829
00% 50% 10.0% 150% 200% 25.0% Tested By: ¥TS)
Deformation, % Reduced By: RU
Date: 6/10/200

Visual

Remarks:

Soil Classificatiol

17-1-1 Black Clayey SAND
17-1-1 Black Clayey SAND
17-1-1 Black Clayey SAND

*DS-CU* A fully undrained condition may not be attained in this test.

Figure No. 82

Project No. 0829

Date: 3/2/09
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R-value Test Report (caitrans 301)

Job No.: 416-343 Date: 06/03/08 _|Initial Moisture, 8.1%
Client:  Pacific Crest Engineering, Inc. Tested MD R-value by 30
Project: Atkinson Lane - 0829 Reduced RU Stabilometer
Sample R1 from B-4 Checked DC Expansion 20 psf
Soil Type: Grayish Brown Siity SAND w/f pockets of Clay Pressure
Specimen Number A B C D Remarks:
Exudation Pressure, psi 402 223 733
Prepared Weight, grams 1200 1200 1200
Final Water Added, grams/cc 35 55 25
Weight of Soil & Mold, grams 3141 3269 3128
Weight of Mold, grams 2120 2111 2080
Height After Compaction, in. 2.29 2.65 2.33
Moisture Content, % 11.2 13.0 10.3
Dry Density, pcf 1214 117.1 123.5
Expansion Pressure, psf 17.2 21.5 4.3
Stabilometer @ 1000
Stabilometer @ 2000 64 126 35
Turns Displacement 3.75 3.75 3.9
R-value 44 17 66
100 : 1000
1—| #R-value
El ’g & Expansion Pressure, 900
T psf
80 800
70 700
eeareilly h
b =3
60 - 600 g
o =
Q el ]
2 P g
g 50 — s0 £
e &
40 // 400 “m
7 =
P 4]
7 o
30 300 X
7.
20 - 200
4
10 100
0 L L B 0
0 100 200 300 400 500 600 700 800
Exudation Pressure, psi
Figure No. 83

Project No. 0829
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R-value Test Report (caitrans 301)

Job No.: 416-343 Date: 06/02/08 }nitial Moisture, 8.6%
Client:  Pacific Crest Engineering, Inc. Tested MD R-value by 50
Project: Atkinson Lane - 0829 Reduced RU Stabilometer
Sample R2 from B-1 Checked DC Expansion 20 psf
Soil Type: Grayish Brown Clayey SAND (Silty) Pressure
Specimen Number A B C D Remarks:
Exudation Pressure, psi 273 422 231
Prepared Weight, grams 1200 1200 1200
Final Water Added, gramsicc 46 30 59
Weight of Soil & Mold, grams 3132 3134 3220
Weight of Mold, grams 2067 2081 2109
Height After Compaction, in. 2.44 2.44 2.6
Moisture Content, % 12.8 11.3 13.9
Dry Density, pcf 117.2 117.4 113.5
Expansion Pressure, psf 12.9 51.6 17.2
Stabilometer @ 1000
Stabilometer @ 2000 72 32 112
Turns Displacement 4.1 4.34 3.84
R-value 41 692 23
100 . 1000
___": #R-value
80 'E B Expansion Pressure, 500
11 psf
80 800
70 700
M 1]
7 2
80 Vi 600 @
4 =
@ 7 7]
=3 rd 7]
‘® 50 500 £
3 4 o
(1 c
40 £ 400 2
£ g
II %
30 7 300 X
3
20 200
10 100
0 Bag— 0
0 100 200 300 400 500 800 700 800
Exudation Pressure, psi
Eigure No. 84

Project No. 0829
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R-value Test Report (caitrans 301)
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Job No.: 416-343 Date: 06/02/08 |Initial Moisture, 15.3%
Client:  Pacific Crest Engineering, Inc. Tested MD R-value by <5
Project: Atkinson Lane - 0829 Reduced RU Stabilometer
Sample R3 from B-18 Checked DC Expansion psf
Soil Type: Mottled Grayish Brown Clayey SAND Pressure
Specimen Number A C D Remarks:
Exudation Pressure, psi 350 Soil extruded from the mold giving a false
Prepared Weight, grams 1200 exudation pressure. Per Caltrans, the R-
Final Water Added, grams/cc 85 Value test was ferminated and an R-Value of]
Weight of Soil & Mold, grams 3070 less than 5 was reporied.
Weight of Mold, grams 2085
Height After Compaction, in. 242
Moisture Content, % 23.5
Dry Density, pcf 99.8
Expansion Pressure, psf 159.1
Stabilometer @ 1000
Stabilometer @ 2000 140
Turns Displacement 3.24
R-value 10
100 : 1000
| #R-value
90 E B Expansion Pressure, 800
] psf
80 300
70 700
2]
Q.
60 600 @
@ 2
= 7]
w 50 500 2
> o
14 c
40 a00 o
=
1]
[=3
30 300 2%
20 200
10 + 100
0 0
0 100 200 300 400 500 600 700 800
Exudation Pressure, psi
Figure No. 85 |

Project No. 0829
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Carimirommd

~|Job No.: 416-343 Date: 05/27/08 [Initial Moisture, 8.4%
! |Client:  Pacific Crest Engineering, Inc. Tested MD R-value by 24
" |Project:  Atkinson Lane - 0829 Reduced RU Stabilometer
. |[sample R4 from B-9 Checked DC Expansion 0 psf
i Soil Type: Grayish Brown Clayey SAND (Silty) Pressure
i Specimen Number A B C D Remarks:
. |Exudation Pressure, psi 214 405 800
! |Prepared Weight, grams 1200 1200 1200
' |Final Water Added, gramsicc 40 26 17
Weight of Scil & Mold, grams 3184 3198 3152
Weight of Moid, grams 2190 2089 2109
Height After Compaction, in. 2.51 2.56 2.46
Moisture Content, % 12.1 10.8 10.0
1 |Dry Density, pef 107.0 118.4 116.7
Expansion Pressure, psf 0.0 0.0 0.0
Stabilometer @ 1000
Stabilometer @ 2000 28 20 18
Turns Displacement 5.2 5.3 5
R-value 69 78 80
100 . 1000
E # R-valus
—-_—,i 90 ’g B Expansion Pressure, 500
4 T psf
80 = 800
—
i " il
—
. 70 - 700
a
80 800 @
@ 2
5 @
| ® 50 500 @2
? o
(1 c
| 40 a0 2
1‘ =
i 2]
1 Q.
30 300 %
i
20 200
10 100
; 0 & ™ 0
; 0 100 200 300 400 500 600 700 800
' Exudation Pressure, psi
Figure No. 86
Project No. 0829
Date: 3/2/09




Page 115

R-value Test Report (caitrans 301)

N 416-343 Date: 05/30/08 Initial Moisture, _ 95%
3 Client:  Pacific Crest Engineering, Inc. Tested MD R-value by 16
" |Project:  Atkinson Lane - 0829 Reduced RU Stabilometer
Sample RS from B-13 Checked DC__ | Expansion 5  psf
Soil Type: Brown Clayey SAND Pressure
Specimen Number A B C D Remarks:
Exudation Pressure, psi 160 237 500
Prepared Weight, grams 1200 1200 1200
Final Water Added, grams/cc 56 45 25
Weight of Soil & Mold, grams 3189 3185 3141
Weight of Mold, grams 2089 2100 2104
Height After Compaction, in. 2.68 2.56 2.4
Moisture Content, % 15.5 13.6 11.8
1 |Dry Density, pcf 107.6 114.0 117.1
-3 JExpansion Pressure, psf 12.9 8.6 8.6
Stabilometer @ 1000
Stabilometer @ 2000 146 132 94
Turns Displacement 4.4 4.3 4
R-value 5 11 29
100 ; 1000
+—| #R-value
—:; S0 E B Expansion Pressure, 900
ok 1 psf
80 800
70 700
0
=%
60 600 O
i @ ﬁ:"?
=] 0
® 50 500 £
> o
1 [
i 40 400 o
H [=
1]
30 300 X
= — ul
o 20 — 200
i o
10 e 100
: —
0 re— == | 0
; 4] 100 200 300 400 500 600 700 800
Exudation Pressure, psi
.i_
' Figure No_87
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Job No.: 416-343 Date: 06/03/08 }initial Moisture, 16.5%
Client:  Pacific Crest Engineering, Inc. Tested MD R-value by <5
Project: Atkinson Lane - 0829 Reduced RU Stabilometer
. |sample  R6 from B-17 Checked DC Expansion psf
 |Soil Type: Brown Sandy CLAY ’ Pressure
‘ Specimen Number A B C D Remarks:
- [Exudation Pressure, psi 580 Soll extruded from the mold giving a false
Prepared Weight, grams 1200 exudation pressure. Per Caltrans, the R-
" fFinal Water Added, gramsicc 85 Value test was terminated and an R-Value of
. [weight of Soit & Mold, grams 3088 less than 5 was reported.
. [Weight of Mold, grams 2099
! {Height After Compaction, in. 2.44
Moisture Content, % 22.9
Dry Density, pcf 99.9
Expansion Pressure, psf 4.3
Stabilometer @ 1000
Stabilometer @ 2000 134
Turns Displacement 3
R-value ' 14
100 = ; 1000
——1 % R-value
3 '-——; 0 E B Expansion Pressure, 900
ok 11 psf
80 800
i
| 70 700
/7]
=}
60 600 @
=
S @
‘w 50 500 2
, 3 : o
o= 5
40 1 400 2
:,
[+
&
= 30 300 X
o 20 , 200
&
10 100
0 ] 0
0 100 200 300 400 500 600 700 800
Exudation Pressure, psi
e Figure No. 88
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Expansion Index
UBC 29-2
ASTM D-4829 _X

T —

CTL Job No.: 416-345 Boring: Date:
Client: Pacific Crest Sample: EXPOT -1 nearB-4 By:
Project Name: Depth:
Project No: 829
Visual Description: Brown SAND w/ Clay
e Processing: . Moisture Calcs
assing #4 Sieve Initial Final
Total Air Dry Weight: N/A Tare #
Wt. Retained on #4 Sieve: N/A Wet Wt + Tare, {(gm) 606.6 648
% Retained N/A Dry Wt. + Tare, (gm) 571.3 571.3
% Passing #4 Sieve: N/A Tare Wt {gm) 233.1 2331
Sample Dimensions wt. Of Water, (gm) 35.3 76.7
1.001 Diameter (iny= 4.017 |% Water 10.4

_ Remolding:
Tamp two llfts 15 blowslilft @ slightly below optlmum moisture content
Initial Einal
Ring & Sample: b73.1 614.5 |grams
Ring: 199.6 199.6 |grams
Remolded Wet Wt.: 373.5 414.9 |grams
Wet Density 112.2 122.3  |pcf
Dry Density 101.6 8997 |pcf
% Sat. = (2.7)Mdrv dens.){m/c) UBC 49<Sat%<51
" 168.48 - (dry denS) 42.8 88.7|ASTM (40-60%)
- Expansion Test: ;
Daie Time Dial Deltah, % | Tested with 1 psi Surcharge
5/29/2008F 15:51 0.0000 0.000 Remarks:

16:49 -0.0150 1.499
5/30/2008| 7:46 -0.0188 1.878
11:40 -0.0189 1.888

Total Dial 1.9

Expansion Index Results ' This test is a simplified index test and

intial dial - final dial x 1000 may not show the full potential for

initial dial - final dial : | potentiat .
initial sample height uncorrected El=[ 19 o T ey e- lse result with

Corrected El“‘ 15

Per ASTM D482 if the degree of saturation is
within the range of 40-60%, Ei @ 50% can be

calculated as follows:

Figure No. 89
Project No. 0829
Date: 3/2/09
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Expansion Index
UBC 28-2

ASTM D-4829 _X ]I

168.48 - (dry dens.)

86.8|ASTM (40-50%)

CTL Job No.: Boring: Date: 6/2/2008
Client: Pacific Crest Sample: EXPOT -2 near B-1 By: PJ
Project Name: Atkinson Lane Depth:
Project No: 820
Visual Description: Brown Sandy CLAY
i Processing: Moisture Calcs
cent Passing #4 Sieve Initial Final
Total Air Dry Weight: N/A Tare #
Wt. Retained on #4 Sieve: N/A Wet Wi, + Tare, (gm) 621.3 663.7
% Retained N/A Dry Wt. + Tare, {(gm) 578.7 578.7
% Passing #4 Sieve: N/A Tare Wt., {gm) 250.9 250.9
Sample Dimensions Wt. Of Water, (gm) 42.6 85
Height (in.) 1.001 Diameter (in)=  4.017 |% Water 13.0 259
Remolding:
Tamp two lifts, 15 blows/lift @ slightly below optimum moisture content
Initial Final
Ring & Sample: 566.1 608.5 |grams
Ring: 195.7 195.7 |grams
Remolded Wet Wt.. 370.4 412.8 |grams
Wet Densify 111.2 117.4  |pcf
Dry Density 98.4 93.3 |pcf
<Sat%h<
% Sat, = (2.7)(dry dens.Xmc) 403 UBC 49<Sat#%<51

fxpansion Test:

Date Time Dial Deltah, %| Tesied with 1 psi Surcharge
5/23/2008| 16:06 0.0000 £.000 Remarks:
17:10 -0.0335 3.347
5/24/2008 9:31 -0.0505 5,045
13:12 -0.0511 5.105
5/25/2008 14:06 -0.0528 5275
5/26/2008 13:30 -0.0538 5.385
15f27/2008 8:41 -0.0547 5.465
17:31 -0.0551 5.504
28-May 7:48 -0.0556 5.554
Total Dial 5.6_
Expansion Index Results "/ This test is a simplified index test and
initial dial - final dial x 1000 may no_t show the qu- potential for .
initial sample height uncorrected El = 56 ggzggz:!osn eaen:é?lfn: 11[;.2:??& Use result with
Corrected El=| 55

Per ASTM D4829 if the degree of saturationis
within the range of 40-60%, El @ 50% can be
calculated as follows:

Elmeas - (so'smeas)

Figure No. 90
Project No. 0829
Date: 3/2/09
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Expansion Index

UBC292 _
ASTM D-4829 X

Visual Description: Brown SAND w/ Clay

CTL Job No.: 416-345 Boring: Date: 6/2/2008
Client: Pacific Crest Sample: EXPOT - 3 near B-18 By: PJ
Project Name: Depth:

Project No: 829

: Processing: Moisture Calcs
Percent Passing #4 Sieve Insitial
Total Air Dry Weight: N/A Tare #
Wt. Retained on #4 Sieve: N/A Wet Wt. + Tare, (gm) 630.9 656.4
% Retained N/A Dry Wt. + Tare, {(gm) 586.2 586.2
% Passing #4 Sieve: N/A Tare Wt., (gm) 238.1 238.1
Sample Dimensions Wt Of Water, (gm) 70.2
Hei 1.001 Diameter (in.) = 4017 |% Water
- = Remolding:

Tamp two lifts, 15 blows/lift @ slightly below opti

mum moisture content

Initial Einal
Ring & Sample: 588.5 614.0 |grams
Ring: 195.7 185.7 |grams
Remolded Wet Wi.: 392.8 418.3 |grams
Wet Density 118.0 123.7  |pef
Dry Density 104.5 103.0 |pef
% Sat. = (2.7)dry dens.)(m/c} UBC 49<Sat%=<51
" 168.48 - (dry dens.) 56.7 85.6|ASTM (40-60%)
_Expansion Test:
Date Time Dial | Deltah, %| Tested with 1 psi Surcharge
5/29/2008| 15:52 0.0000 0.000 Remarks:
16:49 -0.0113 1.129
5/30/2008 7:45 -0.0151 1.508
11:40 -0.0151 1.508

Expansion Index
initial dial - fina! dial

x 1000

initial sample height

Corrected El=

uncorrected El = 15

caution! See ASTM D 3877

This test is a simplified index test and
may not show the fuli potential for
expansion andfor shrinkage. Use result with

rASTM D4329 if t.he degree of saiﬁréfidﬁ 15 h
within the range of 40-60%, El @ 50% can be
calculated as follows:

Figure No. €1

Project No. 0829

Date: 3/2/09
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Expa-nsio

n Index

UBC 292 ___
ASTM D-4829 _X

CTL Job No.: 416-345 Boring: Date: _ 6/9/2008
Client: Pacific Crest Sample: EXPOT -4 near B-2 By: PJ
Project Name: Atkinson Lane Depth:

829
Brown Clayey SAND

Project No:
Visual Description:

i Processing: Moisture Calcs
Percent Passing #4 Sieve Initial
Total Air Dry Weight: N/A Tare #
Wt. Retained on #4 Sieve: N/A Wet Wit. + Tare, (gm) 901.7 926.0
% Retained N/A Dry Wi, + Tare, (gm) 859.3 858.3
- % Passing #4 Sieve: N/A Tare Wt,, {am) 511.7 511.7
i Sample Dimensions Wt. Of Water, (gm) 42.4 66.7
Height (in)=  1.001 Diameter (in)=  4.017 [% Water 12.2 19.2

Remo[ding:

Tamp two lifts, 15 blowsl/lift @ slightly below opti

mum moisture content

Initial Final
Ring & Sample: 585.7 610.1 |grams
Ring: 185.7 1957 |grams
Remolded Wet Wt.: 380 4144 lgrams
. Wet Density 117 .1 1226 |pof
—_—F Dry Density 104.4 102.9 |pef
- o _ (2.7)(dry dens.)(m/c) UBC 49<Sat%=<51
% Sat. = 168.48 - {dry dens.) 536 B81.2|ASTM (40-60%)
B Expansion Test:
Date Time Dial | Deltah,%| Tested with 1 psi Surcharge
6/2/2008 17:30 0.0000 0.000 Remarks:
6/2/2008 17:58 -0.0083 0.829
6/4/2008 7:31 -0.0150 1.499
6/4/2008 16:17 -0.0151 1.508
=
=
| Total Dial 1.5
_E_X_Qm_!ﬂgﬂ G Results ThlS test is a simplified index test and
initizl dial - final dial % 1000 may not show the fulli potential for )
initial sample height uncorrected El=[ 15 expansion andjor shrinkage. Use result with
Corrected El=} 17

N

Per ASTM D4829 if the degree of saturation is
within the range of 40-60%, El @ 50% can be
calculated as follows:

65+ Elpoye

~ “meas

Elmeas = (50'Smeas)

Figure No. 92
Project No. 0829
Date: 3/2/09
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Expansion Index

UBC 29-2

ASTM D-4829 _X l

Visual Description: Brown Clayey SAND

CTL Job No.: 416-345 Boring: Date: 6/9/2008
Client: Pacific Crest Sample: EXPOT - 5 near B-13 By: PJ
Project Name: Atkinson Lane Depth:

Project No: 829

Processing: Moisture Cales
Percent Passing #4 Sieve Initial Final
Total Air Dry Weight: N/A Tare #
Wt. Retained on #4 Sieve: N/A Wet WE. + Tare, (gm) 764.5 789.5
% Retained N/A Dry Wt. + Tare, (gm) 729.7 728.7
% Passing #4 Sieve: N/A Tare Wt., {gm) 362.4 362.4
Sample Dimensions Wi, Of Water, (gm) 34.8 59.8
Height (in.) 1.000 Diameter (in}=  4.017 % Water 9.5 16.3
Remolding: [
Tamp twao lifts, 15 blows/lift @ slightly below optimum moisture content
Initial Einal
Ring & Sample: 598.6 612.8 |grams
Ring: 196.5 198.5 |grams
Remolded Wet WL 4021 416.3 |[grams
Wet Density 120.9 124.1  |pcf
Dry Density 1104 106.8 |pcf
0 - (2.7)(dry dens Y(m/c) UBC 49<Sat%<51
% Sat. = 168.48 - (dry dens.) 486 76.0[ASTM (40-60%)
: Expansion Test: :
Date Time Dial Deltah, %| Tested with 1 psi Surcharge
6/2/2008 17:30 0.0000 0.000 Remarks:
6/2/2008 | 17:57 -0.0036 0.360
6/4/2008 7:31 -0.0079 0.790
6/4/2008 | 16:10 -0.0080 0.800
Total Dial
Expansion Index e Results i
initfal dial - final dial x 1000 may not sho“:l ﬁge ::]rl p‘c:tenti'.ajlsf‘;:\r;esu]t i
initial sample height uncorrected El=| 8 e L oen ASTH b 387e "
Corrected El=| 7

Per ASTM D4829 i the degree of saturation is
within the range of 40-60%, El @ 50% can be
calculated as follows:

Figure No. 93
Project No. 0829
Date: 3/2/09
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Project No:
Visual Description:

xpansion Index

UBC 292 _
ASTM D-4829 X

CTE Job No. 416-345 Boring: Date: 6/2/2008
Client: Pacific Crest Sample: EXPOT - 6 near B-17 By: PJ
Project Name: Atkinson Lane Depth:

829
Brown Clayey SAND

Processing:

ercent Pa a #4 Sieve Initial Final
Total Air Dry Weight: N/A Tare #

Wt. Retained on #4 Sieve: N/A Wet Wt. + Tare, (gm) 597.7 6845.9

% Retained N/A Dry Wt. + Tare, (gm) 554.0 554.0

% Passing #4 Sieve: N/A Tare WL, {gm) 230.7 230.7

Sample Dimensions Wt. Of Water, (gm) 43.7 91.8

Height (in}=  1.002 Diameter (inj=  4.017 |% Water 13.5 28.4

Moisture Calcs

Remolding:

Tamp two lifts, 15 blows/lift @ slightly below opti

mum meisture content

Initial Final
Ring & Sample: 564.5 612.8 |grams
Ring: 197.5 187.5 |grams
Remolded Wet Wt.: 367 4153 |grams
Wet Density 1101 115.6 |pef
Dry Density 87.0 90.0 lpct
o {z-nfdﬂf dens.{m/c) UBC 49<5ai%<51
% Sat. = 168.48 - (dry dens.) 49.5 88.1[ASTM (40-60%)
—Expansion Test: e e
Date Time Dial |Deltah, %| Testedwith 1 psi Surcharge
57232008 14:47 0.0000 0.000 Remarks:
17:07 -0.0651 6.497
5/24/2008 9:30 -0.0730 7.285
13:12 -0.0736 7.345
512572008 14.05 -0.0755 7.535
Bi2672008| 13:30 -0.0765 7.635
5/27/2008 8:42 -0.0768 7.665
17:31 -0.0771 7.695
28-Ma -3.0778 7.745
{ Total Dial 7.7
Expansion Index Results This test is a simplified index test and
initial dial - final dial % 1000 may no_t show the fu!l. potential for .
expansion andfor shrinkage. Use result with
initial sample height Uncorrected El=| 77 caution! See ASTM D 3877
Corrected El=

: Pér ASTMD4829 af ti‘lé d.érgréé. of satu ration IS ‘
- within the range of 40-60%, El @ 50% can be
calculated as foliows:

65+ El ...

220-5

meas

Figure No. 94
Project No. 0829
Date: 3/2/09
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CTL# 416-342 Date: 6/5/2008 Tested By: PJ Checked: PJ
Client:  Pacific Crest Engineering Project: Atkinson Lane Proj. No: 0829
Remarks:
Sample Location or ID Resistivity @ 15.5 °C {Ohm-cm) Chloride Sulfate pH ORP Moisture
Boring ISampIe, No.| Depth, ft. As Rec. Minimum Saturated mg/kg mg/kg % {Redox) As Received Soil Visual Description
Dry Wt, Dry Wi, Dry Wi, mv %
ASTM G57 Cal 643 ASTM G57 | Cal 422-mod. [Cal 417-mod.{Cal 417-mod.] Cal 643 SM 25808 |ASTM D2216]
- 1-1-1 - - 1254 - 3 431 0.0431 6.5 - 15.7 Brown Clayey SAND
- 2-1-1 - - 4736 - 4 <b <0.0005 6.3 - 8.8 Brown Clayey SAND
- 6-1-1 - - 1198 - 18 13 0.0013 6.2 - 17.2 Brown Clayey SAND
- 13-1-1 - - 1637 - 14 <5 <0.0005 6.6 - 16.7 Reddish Brown Sandy CLAY
- 15-1-1 - - 6306 - 6 <5 <0.0005 6.7 - 146 Reddish Brown Clayey SAND

Figure No. 95
Project No. 0829
Date: 3/2/09
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FILL SLOPE%

NATURAL SLOPE
BENCH KEYS

= 2% Min.

B Siope = 2% Min.

3' and at least 2' into firm soil

i

|<— 10" —)»1 REY

Min.

TYPICAL KEY AND BENCHES

not to scale

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Keyway Detail
Atkinson Lane Development
Watsonville, California

Figure No. 96
Project No. 0829
Date: 3/2/09
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P AC":'C CREST ENG ] Site: ATKINSON LANE Engineer: MKLEAMES

Sounding: CPT-1 Date: 5/1/2008 08:25
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Max. Depth: 50.197 {ft}
Awng. Interval: 0.328 (it}

SBT: Sail Behavior Type (Robertson 1390}



EGG PACIFIC CREST ENG. Site: ATKINSON LANE Engineer: MKLEAMES

Sounding: CPT-1 Date: 5/1/2008 08:25
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SBT: Soil Behavior Type {Robertson 1930}



EGG PACIFIC CREST ENG. Site: ATKINSON LANE Engineer; MKLEAMES

Sounding: CPT-2 . Date: 5/1/2008 10:21
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Avg. Interval: 0.3286 (ft)

SBT: Soil Behavior Type (Robertson 1390}
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Site: ATKINSON LANE Engineer: M KLEAME S
Sounding: CPT-2 Date: 5/1/2008 10:21
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SBT: Soil Behavior Type (Robertson 1930}



PACIF'C CREST ENG- Site: ATKINSCN LANE Engineer: M.KLEAMES

Sounding: CPT-3 Date: 5/1/2008 11:07
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Avg. Interval: 0.328 {f1) SBT: Sail Behavier Type (Robertson 1980}
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- Soil Behavi Robert 1980
Avg. Interval: 0.328 (ft) SBT: Soil Behavior Type (Robertson j]
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SBT: Sail Behavior Type (Robertson 18906}
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Sounding: CPT.9 Date: 2/12/2009 01:53
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GREGG DRILLING & TESTING, INC.

GEQTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

February 16, 2009

Pacific Crest Engineering
Aftn: Elizabeth Mitchell

444 Airport Blvd., Suite 106
Watsonville, California 95076

Subject: CPT Site Investigation
Atkinson Lane _
Watsonville, California —
GREGG Project Number: 09-021MA

Dear Ms. Mitchell:

The following report E_m_m_m,:mm the results of GREGG Drilling mﬁ._.mmg_:m_w Cone Penetration Test
investigation for the above referenced site. The following testing services were performed:

1 | Cone Penetration Tests crryy | X
2 Pore Pressure Dissipation Tests (PPD) - @
3 | Seismic Cone Penetration Tests (SCPTU) |l
4 | Resistivity Cone Penetration Tests - (RCPTU) ]
5 | UVOST Laser Induced Fluorescence . (uvosty | - 0O
6 Groundwater Sampling S L (GWS) O
7 | Soil Sampling  © - R L (89) ]
8 | VaporSamplng .~ . .o (VS) []
9 Vane Shear Testing .~~~ B I (VST) ]
JLiol spT Energy Calibration - oo ysetR) | O

A list of reference papers providing additional background on the specific tests conducted is
provided in the bibliography following the text of the report. If you would like a copy of any of
these publications or should you have any questions or comments regarding the contents of this
report, please do not hesitate to contact our office at (925) 313-5800.

Sincerely,
GREGG Drilling & Testing, Inc.

Mary Walden
Operations Manager

950 Howe Rd » Martinez, California 94553 e (925) 313-5800 ¢ FAX (925) 313-0302
QTHER QFFICES: LOS ANGELES « HOUSTON « SOUTH CAROLINA
www gresadritling com
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GREGG DRILLING & TESTING, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

Cone Penetration Test Sounding Summary

-Table 1-
CPT Sounding Date Termination Depth Depth of Groundwater Depth of Soil Samples Depth of Pore Pressure
Identification (Feet) Samples (Feet) (Feet) Dissipation Tests (Feet)
CPT-05 2/12/09 50 - - -
CPT-06 2/12/09 50 - - -
CPT-07 2/12/09 50 - - 15.9, 21.5, 31.7
CPT-08 2/12/09 50 - - -
CPT-09 2/12/09 50 - - 27.1
CPT-10 2/12/09 50 - - -
CPT-11 2/12/09 50 - - -
CPT-12 2/12/09 50 - - -
CPT-13 2/13/09 50 - - -
CPT-14 2/13/09 50 - - -
CPT-15 2/13/09 50 - - -
CPT-16 2/13/09 50 - - -

950 Howe RRd © Martincz, California 94553 » (925) 313-5800 « FAX (925) 313-0302
OTHER OFFICES: LOS ANGELES » HOUSTON » SOUTH CAROLINA.

www, gregodrilling. com
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GREGG DRILLING & TESTING, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES
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Avg. Interval: 0.328 (f1)

SBT: Soil Behavior Type (Robertsan 1990)
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GRESS pACIFIC CREST ENGINEERING

Depth (i)

Max. Depth: 50.033 (ft)
Avg. Interval: 0.328 (ft)
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SBT: Soil Behavior Type (Robertson: 1930)
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Max. Depth: 50.033 (ft)

Avg. Intarval: 0,329 (ft} SBT: Soil Behavior Type (Robertson 1990)
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SBESS pAcIFIC CREST ENGINEERING

Max. Depth: 50.033 {ft)
Avg. Intérval: 0.328 (ft)

SBT: Scif Behavior Type (Robertson: 1990)
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P ACI F I c CREST EN GI NE ERIN G Site: ATKINSON LANE Engineer: EMITCHELL

Sounding: CPT-8 Date: 2/12/2009 12:56
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Max.. Depth: 50.033 (ft) T ] T b ,
Avqg. Intarval: 0.328 (f1) SBT: Soil Behavior Type (Robertson 1930)
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Sounding: CPT-9 Date: 2/12/2009 01:53.
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Max. Depth: 50.033 (f)

Avg. Interval: 0.328 {f1) ‘SBT: Soil Behavior Type {Robertson 1930)
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EGG P AC I F I c c REST EN G I N EER' N G Site: ATKINSON LANE Engineer: EMITCHELL
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Max.- Depth: 50.033 {ft}

Avg. Intarval: 0.328 () SBT: Soil Behavior Type (Robertson. 1990}
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: PACIFIC CREST ENGINEERING Site: ATKINSON LANE Engineer: EMITCHELL

Sounding: CPT-10 Date: 2/12/2009 02:42
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Max. Dapth: 50.197 (ft) et e bn st . ;
Avg. Interval: 0.328(f) SBT: Soil Behavior Type (Robertsan 1930)
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Avg. Interval; 0.328 (f1) SBT: Soil BehaworType_(F/iobertson 1990}
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gEEGG PACIFIC CREST ENGINEERING Site: ATKIN SON LANE Engineer: EMMITCHELL

Sounding: CPT-11 Date: 2/12/2009 03:42
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Avg. iInterval: 0.328- (ft) SHBT: Soil Behavior Type (Robertson 1930}
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Max. Depth: 50.033 (ft)
Avg. Interval: 0.328-(f}
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SBT: Soil Behavior Type {Robertsan 1930)
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PACIFIC CREST ENGINEERING Site: ATKINSON LANE Engineer: EMITCHELL

Sounding: CPT-12 Date: 2/12/2009 04:40
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Max. Depth: 50.033 (ft) ST .
Avg. Inferval; 0.328 (it SBT: Soil Behaviar Type (Robertsan 1990)
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Avg. Interval; 0.328 (ft) SBT; Soil Behavior Type {Robertsan: 1380)
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SBT: Soil Behavior Type (Robertson:1990)
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SBT; Soit Behavior Type (Robertson 1930)



oL RO

| 51| R — Ll
g!;EGG PACIFI c CREST EN GINEERING Site: ATKINSON LANE Engineer: EMITCHELL
: Sounding: CPT-14 Date: 2/13/2009 09:02
o qt (tsf) w0 o {5 (tsf) . Ry (%) Ngo (blows/it) 2w 0 '3182T
0 ™7 1 T T I ullfl N Y A I A “Sarked thelghited T1TTTTTTTTTTT
10 ?
20; E g( E
£
5 - — = — - - -
o
30 :
40 ? > ?
50 (81 1 | bl 1| {1 I!Ii” |2| lIII' H? ||‘1|' f-IIHIIIiH-
Max. Depth: 50.033 (ft)

Avg. Interval: 0.328 {f1}

SBT: Soil Behavior Type (Robertson 1930)
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SBT: Soil Behavior Type (Robertson 1990)
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SHT: Soil Behavior Type (Roberison: 1990)
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SBT: Soil Behavior Type (Robertsan 1990)
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APPENDIX C

Preliminary Liquefaction and Lateral Spreading Analysis



Overall vertical settlements report
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Vertical settlemant (in)
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Cliq v.1.3.0.48 - CPT Liquefaction Assessment Software
Praject file: H:\PF\200810820\Liguefaction\Lateral Displacernent CPT 1 to 16 Bmit depth to 2H.clg
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Overall lateral disptacements report

Lateral displacement (in)
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CLiq v.1.3.0.48 - CPT Liquefaction Assessment Software
Project fite: H:APF\2008\0829\Liquefaction\lateral Displacement CPT 1 te 16 limit depth to 2H.clg
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This software is licensed to: Pacific Crest Engineering CPT name: CPT-01

Liguefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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0 0.2 0.4 0.6 £k 4 0.5 1 0 10 20 30 40 50
CRR & C5R Factor of safety Settlement (in) Displacernent: (in)
Input parameters and analysis data
Analysis meathod: NCEER 1998 Depth to water table (erthq.): 10.00 ft FIll weight: N/A
FInes correction method: Robertson & Wride Average results intervai: 3 Transitlon detect. applled:  No F.5. color scheme LPI color scheme
Polnts to test: Based on Ic vafue  Ic cut-off value: 2.60 Ko ap[-'lllt!tii:| t Yes BB Liquefied [iel Very high risk
Earthquake magnitude M, 7.90 Unit weight calculation: Based on S8T Clay llke behavior applied: No = . = Lo
Peak ground acceleration:  0.63 Use fill: No Limit depth appilad: No Marginally liquefied High risk
Depth to water table (insitu): 24.50 & Fill height: N/A Limit depth: N/A %] Non-fiquefied ] Low risk

Cliqg v.1.3.0.48 - CPT Liquefaction Assessment Software - Report created on: 3/2/2009, 3:19:52 PM
Project file: H:\PF\2008\082%\Liquefaction\Lateral Displacement CPT 1 to 16 limit depth to 2H.clq
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This software is licensed to: Pacific Crest Engineering

CPT name: CPT-02

CRR plot

Depth (ft)
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¢ 8z 04 o6
CRR & CSR

Input parameters and analysis data

Analysis method: NCEER. 1998 Depth to water table {erthq.): 1B.00 ft
Fines carrection method: Robertson & Wride  Average results interval:
Polints to tast: Based onIc valve  Tc cut-off value:

Earthquaka ragnitude M,: 7,90
Pask ground acceleration; 0.63
Depth to water table {Insitu}: 28.00 ft

Unit weight calculation:
Use fill:
Fill height:

Liquefaction analysis overall

Depth (ft)

Factor of safety LPI

FIN welght: N/A
Transition detect. applied:  No

2.60 K applied: Yes
Based on SBT Clay like behavior applied: Mo
No Limit depth applied: No
N/A LUmit depth: N/A
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F.S. color scheme
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Marginafly liquefied
2| Non-liquefied

T
1 2 3 4 5 6 7 8B
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This software is licensed to: Pacific Crest Engineering CPT name: CPT-03

Liquefaction analysis overall piots
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Fines correction method: Robertson & Wride  Average results interval: 3 Transition detect, applied:  .No E.5. color scheme LPI cofor scheme
l;oigl-'v tu:.est: i’ Based on Ic value  Ic cut-off value: 2,60 K5 applied: Yes Bl Liquefied Eil very high risk
arthguake magnitude M,: 7,90 Unit weight, calculation: Based on SBT Clay like behavior applied;  No = . " T Winh
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Depth to water table {nstu): 27.00 it Fill height: N/A Himit depth: N/A ) Non-liquefied 2] Low risk

Clig v.1.3,0.48 - CPT Liquefaction Assessment Software - Report created on: 3/2/2009, 3:19:49 PM
Project file: H:\PF\2008\082%\Liquefaction\Lateral Displacement CPT 7 to 16 limit depth to 2H.clq



=T
S
_I_ / 1
. .. @
] ’ -
.. -1}
@ g £
E 2
gl 4 - \ e 2%
c H = 0 -
= foey [Z I -
5| 6 ‘ \ "5 5fe
— =
5] me Q WW.W
= / b > 8
w.. = _’ o @ m..
[= 9 e R
= e i
= e o 2 -l (e
_— w . a
g - : : -+
g \ ,m
m SN WS N e L — ke g
¥ ,“
o w w @0 o n < (=] €0 (=1 o~ ‘m‘ (r) @ oD -—‘ T w =] [+ [} 3T w 23 @
11111 Moo N ® Mo, o m ¥+ w ¥
{x3) uad=a
E— - ~
/ . B
g =
b i R o — feae o =t E g
L] a g9
F) — = = 2
c m = [*] > 5
H - Fo = & 2% =
4 a2z - E O
E = = £ =
2 39z
nh.. ..... Mm 2 o8 g
] g ¢ O x =2
.
2 « B &
o -t - 38 e
]
2 ~
" .m <
-
. o
[ —
— =9
T y—
—
m
-
]
=
© 4 <. <
cdoo
» FErE=ZEE
_M -
= = g 3
a 4 &
w B T
T ©g
< g 58
i m© &
= B85k
j 5 ° gcgoEE
— [=] ShE=2090
WﬁWde
- = AL A
- = ETHEE
7] [ =R-g w R
1]
L'
o B
u =
=2 = =]
- q g o3F
- i < ©8o%
LAI- —mMaeloZ =
© =
5 £
5 5.
g =
g8 25 2
-] =E B
[Tnf BEE =
5] LR
£538
B RE .
2T U>LC P
¢ =
ga85g. 5
== o = =D
= c cBLEET
= = st L
= g Go%gg=
== o o =
i o OZH3IDT
&
g _ 2y
g : B =35
o P 0 o o
L] H ; WS
o w DE
L : : - — 0 CE
= : : @ RMO =
G [ >Lg s o
< e e - o R - : - -2 .anR T UE2omm
o £ | P Sg BOEgocd
s E=4 i : : ] ] == [ =N
m i N :
P~ ﬁm Ve : . 223 o pL8
- = o : [ € < 3
[ [-% £ : T [24 o m..l
W = i : H o~ . =%
c -4 3 ; . ~NO w B SE
I - — = + e H = £ BR=
[-4 H H = R=1
; : @ = [
= [+] L : P 2 ® S
= B : HE 245
n i : : 2 ..E Tugm
= H H : E B BPoL
m § ! 1 o hb?ma
: : ] ESgFrEgg
T | a 2agdec
m i i : a EESE5%2
[ (] ~ o €« o o~ - 0w o m ™ ‘_l wn -] b= -..nl- b- b [re) o ~ ' -3 Ered e - IM m m m- mm
_._5._ v = I~ I s s s T T - T o T R TR S r - + W.W.%m._._mk.m.
= = £ =
= £ (1) ydaq S SE2E3A

Clig v.1.3.0.48 - CPT Liquefaction Assessment Software - Report created on: 3/2/2009, 3:19:50 PM

Project file: H:\PF\2008\0829\Licuefaction\Lateral Displacemnent CPT 1 tc 16 mit depth to 28.clg




L
=
[ f
& w ., —le
I i R o [
=
§El =2 \ . 5«
c ] ’ S 5 =
=
e 2 o o " o ¥ o
[} m —E 5 == 2
gl =& 2552
8 g asx 5
a ® 5
] ; z B
L] H o u - E
— [a]
[ -
g \
5 ) \ | "
{ T °
N T W O®m OB N T OB 0ot F W @O N YT W O N T D ® O
vl 4 “# vl N NN NN N MmO ™Mm MmOt T T T 10
(1) yadag
- ol _ 1 -
i ©
i "] i e SRS
! £ i — = = 4
; c i i~ > ‘5
; 9 S SN SRR SRVU S o= M 5% 2
i — == » & B B
E i [ g 25 5
nh.. H m Q O S m
= | & U S xE =
[} | B A
o IR ] e B
m i b i ' ,‘H”E__.
2 :
o i
'] m H :
i :
- bt % m
] [=] e T e I P T i i -
e —_ ]
- B ° N Te®3&zaggR R
—
i)
H b=
:H}
: >
° =L =
w
o
a =2838=
—
W e s
ol S I
- a | "
o 5 a .,
g g
E o g B2
. -] ¥ 2o
] [ ® Enm
fom = 5 =
1 2. W e
m e 3 Ec§ofs
: ol 5229 5h
L =] SE2E X000
- mmpﬂ.xruk
ot =89 FEE
Q EESGOS
T
Y= =
> 8
= = &
o )
— H 2 o8
- g S ©gaX
k] D EZ
=
L= = £
% 5 .
o o Lo =
B ag =
m (121 .D.m K
e B=. 3
i g§£3%
[ - Y
LT
9o =
—_— o B8eS5 == oh
= 2 E8L:E9
= £ LE52CF
: b Qo UE g
= 5 B2oEg:
e fd =D DT
=
c o
i - 0g
; =
7 i 2 =3
[ i [
&) : s %nk
5] ] A SH0E
= f @ R.mo &
o o R d S S N DU S ded L= 2 HEBomE
g & op ®© HEasad
. = in C Zarndc=
=] - = (8] ]
T o : g B 3
o — M [= ax m
@ [ i ' - Fe %
r:} i & D @
c o ; ~0 v 3 S &
< e = g R e e & - - - 3 = 2 S8
=) H = @ s BOa
= (8 i -t ¥ Sd
) w i ! ¢ ._E TEH
: o m | EBs 98+
i m m hb..ma..n._
! ) F H 5 B om
! H g 2 gcE=
i m : : B EELED
= i 1 i e & 288583
w o~ = o =~} = o - o o = o < w L) = o < w 0 p= [ T e « =1 = B o gh
wl = = = ™ ~N o~ ™~ ~ bl ™ Tm ™~ m = <~ - T ol i pnw'“nnmmm
= () yideq EcEomug
_m = Jhouwo

Al

Report created on: 3/2/2009, 3:19:54 PM

Project file: H:\PF\2008\082%\Liquefaction\Lateral Displacement CPT 1 to 16 limit depth to 2H.clq

CLig v.1.3.0.48 - CPT Liquefaction Assessment Software -




This software is licensed to: Pacific Crest Engineering

CPT name: CPT-6

CRR piot

furing-earthg %

Depth (ft)

a8

0 "oz 04 06
CRR & C5R

Input parameters and analysis data

Analysis method: NCEER 1998 Depth to water table (erthq.): 25.00 ft Fill welght:

Flnas corraction method: Robertson & Wride  Average results interval: 3 Transitlon detect, applied:
Paints to tast: Based on Ic value  Ic cut-off value: 2.60 Ky applled;

Earthquake magnitude M, 7,90 Unit weight calculation: Based on SBT  Clay like behavior appiled:
Peak ground acceleration: 0.63 Use fill: No Limit depth.applied:
Depth to water table {Insiar):  25.00 ft Fill height: N/A Uimit depth:

N/A
No
Yes
No
No
N/A

plots

Verticai settlements

Lateral displacements

o
Settlement (in)

F.S. color scheme
Liquefied
Marginally fiquefied
Nan-liquefied

0
Displacement (in}

LPI color scheme
el Very high risk
High risk

2| Lowrisk

Clig v.1.3.0.48 - CPT Liquefaction Assessment Software - Report, created on: 3/2/2009, 3:19:56 PM
Project file: HAPF\200810829\Liquefaction\Latera! Displacement CPT 1 to 16 imit depth to 2H.clg
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This software is licensed to: Pacific Crest Engineering CPT name: GPT-7

CRR plot FS Plot F i { Vertical settlements Lateral displacements
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CRR &CSR Factor of safety Settlement (in) Displacerment (in)
Input parameters and analysis data
Analysis method: NCEER 1998 Depth to water table (erthq.): 25.00 ft Al weight: N7A
Fines correctlor: methot: Robertson & Wride  Average results interval: 3 Transition detect, applled:  No F.S. color scheme LPI color scheme
E:In}l]s to kt:st: Based on Te value  Tc cut-off value: 2.60 Ko applied: Yes & Liquefied Bl Very high risk
rthquake magnitude M,: 7,90 Unit weight calculation: Based on SBT  Clay llke behavior applied:  No ) - —
Peak ground acceleration; 0.63 Use fill: No Limi depth applled: No Marginally liquefied High risk
Depth to water table (Insltu): 25.00 ft Fill height: N/A Umit depth: N/A #:| Non-liquefied #i| Low risk
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This software is licensed to: Pacific Crest Engineering CPT name: CPT-8
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CRR plot Vertical settlements Lateral displacements
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Input parameters and analysis data
et coracton mthod:  Rovgtson BWride  vrode reaiis o 3w cotect. appleds Ny F.S. color scheme LPT color scheme
Polnts to test: Based on Ic value  Ic Cut-off value: 2.60 Kq zpplied: Yes B&  Liquefied Bl Very high risk
ok Ukt cobunbor: - fsedonst oy e et fo
Depth to water table (Insitu): 25.00 i Fill height: N/A Limlt depth: N/A 2] Non-liguefied 22| Low risk
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This software is licensed to: Pacific Crest Engineering

CPT name: CPT-10

CRR plot ) F5 Plot

Depth {ft)

|
Depth (ft)
Depth (ft)

L+

o S— ; ; !
o] 0.2 0.4 0.6 i

CRR & CSR Factor of safety
Input parameters and analysis data
Analysis method: NCEER 1998 Depth to water able (erthq.): 25.00 ft Fill weight:
Fines correction method: Rabertson & Wride  Average results interval: 3 Ttansition detect, applied:
Points Lo test: Based onIc value  Ic cut-off value: 2.60 Ky applled:
Earthquake magnitude M, 7.90 Unit weight calculation: Based an SBT Clay fike behavior applied:
Peak ground acceleration:  0.63 Use fill: No Lim|t depth-applled:
Depth to water table (Insitu): 25.00 R Fill height: NfA Limit depth:

N/A
No
Yes
No
No
N/A
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Lateral displacements

1
1 15 2
Settlerment (in)

F.S. color scheme

iquefied

% Non-liquefied

2.5

Marginally liquefied

3

o
Displacemant (in)

LPI color scheme
k2] Very high risk
High risk

22 Low risk

Clig v.1.3.0.48 - CPT Liquefaction Assessment Software - Report created on; 3/2/2009, 3:20:06 PM
Project file: HAPR\2008\0829\Liquefaction\Lateral Displacement CPT 1 to 16 limit depth to 2H.ciq



1.
-
5
[=9 : H
[ : H w
g £
5 4 m m - g ¥
2 1 ; : £ £ =
- 9 H — e c
[ H H a w ooy x
o. E H [~ e = - 8
S g m g L gz
[%] ; : o o 62 8
.m. ‘ 2 o =>T 8
, g
K] ; =3 m
- H i poi) i
— i | (=]
[} H ;
1 i 5
7] : j
1 1
(3] - w k=3 (= o~ o =] (=] = [n] - pr=3 o f=] ™~ o fr=] o0 [= o~ T o o< [=]
— — - - — ~ ~ o~ ™ (3] m m m tol L] - - = A e uy
(1) wdea
g I
- % m m.d
a S = = @
€ £ g 28
= = €
m ] = 2 E T
4 g 0 U o T
: ! 38 £2%:
m a3 & 3= 2
e .
K «8 LH
N A - . 4 awv
.m =]
1]
- 2
........ : =]
,rlw p
|
_—
-_
©
! -
o
i ]
o
LoBooX
0 ZZrZ=z==Z
—_
0 = e e
> = i3
— 35
© 53 Fg
c i §1
; © £ BE
— o ._-m..m.m
w o £588E
| [«] TR OEXYE
= FERzEE
BoOof o 4 =5%E
EEYOOS
put (¥} wdeg
i~}
Y
o :
=1 & 5
.q i o b=
- = 2 23 o
o o 2 B8,
k] NeadBZZ
L=
b =
vy Y g
T o 2.,
5 S% g
i G LT =
‘ o cE =
: 1 .B.I..w
- FEEE
©in M,
2g>E
.mEmn.@ =
=] =) 8T
=] = CRLEET
= = ._m.—.rwmhehu
= D oL SE Ry
= g ox 850K
T
& £y
et i o Wlnm
i s i
% | g 5%
S : o FAe
: w O E
o H - c
>y 3 o &ll-
= : ..v__.R.m.m
8 i N = 2w =3
; - “E T3¢ TE2}sad
. £ B EE2Ea~cR
i=] Ty 2 ; Py
] po ; & T 2=
I g m % & Fe 8
[} = H [ = cCa
s - 3 | ~ @ =]
: 1N e Q 1= A
[t ©® = : =] = EBEDg
= Qo m m Z25c
! a =g
A ; E &0 8
H Bc BoL
o : Eig4Eyd
© i S i i =]
_______ Z 5 EgdgEs
[ ™~ - € £ = o o 2 N 0 o oy 4_. o W [~ ﬂwl_ o = S e ] (=1 = 2 a m m M m-.m
M T 2 g a9 I8 8 RBRITIERIEITE S Y TE R W..m.%mﬂkm
e = [ Eo 50w
= £ {u} uxdaq R Ex8888

65

Report created on: 3/2/2009, 3:20:08 PM

Project file: H:\APF\2008\0829\Liquefaction\Lateral Displacement CPT 1 to 16 limit depth to 2H.clq

CLiq v.1.3.0.48 - CPT Liquefaction Assessment Software -




1 L e D

This software is licensed to: Pacific Crest Engineering

CPT name: CPT-12

Liquefaction analysis overall plots

CRR plot FS Plot Liquef; Vertical settlements Latera! displacements
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¢ 0.2 24 0.6 HaH 0.05 0.1 0 061 062 03 04 05
CRR & CSR Factor of safety Settlerrent (in} Displacerrent (in)
Input parameters and analysis data
Analysls method: NCEER 1998 Depth to water table (erthq.): 25.00 ft Fill weight: N/A
Fines correctian method: Robertson & Wride  Average results interval: 3 Transition detact, applied:  No F.S. color scheme LPI color scheme
Points ta test: Based on Ic value  Ic cut-off value: 2.60 K applied: Yes B Liquefied B2 Very high risk
Earthquake magnitude M,; 7,90 Unit weight calkculation: Based ch SBT Clay like behavior applied:  No ] Marginally liquefied = High risk
Peak ground acceleration: 0.63 Use fl: No Uimit depth applled: No e g &
Depth to water table {Insktu): 35.00 ft Fill height: N/A, Limlt, depth: N/A 2% Non-liquefied 23] Low risk
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CPT name: CPT+13

This software is licensed to: Pacific Crest Engineering

Liquefaction analysis overall plots

Lateral displacements

Veartical sattlements

CRR plot

26
30
32
36
38
40
42

I = ]

44
46
43
50

0.4

0.2

10
12

6
18
30
32
34_ .-
36

4q
46
48
50

Factor of safetyW

Displacerment (in)

Settlerment (in)

LPI

CRR & C5R

Fiff welght:
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DPepth ta water table {erthq.): 25.00 ft

Input parameters and analysis data
MNCEER 1998

Aralysis method:

LPI color scheme

F.S. color scheme
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3

Robertson & Wride  Average results interval:

Based on ic value
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Fines correction method:
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Use fill:

Limit depth:

N/A

Fill heights

Depth to water table (Insitu): 35.00 ft
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CPT name: CPT-14

Liquefaction analysis overall plots

This software is licensed to: Padific Crest Engineering
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CRR plot
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LPI color scheme
fe]  Very high risk

High risk

F.S. color scheme
Bl Liquefied

N/A
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Transition detect, applled:

Flll weight:

3

 Factor of safety

Depth to water mble {erthq.); 0,00 ft

Robertson & Wride  Average resulls interval:

Input parameters and analysis data
Analysls method: NCEER 1998
Fines correction methad:

Based an Ic value

7.90

0,63

Points to test:

Marginally quefied

(5]
Yoo
=22
o
L
B
pov
1
52
e
£
85
2ol
2E3
o
TEE
L0 3

Based on SBT

2.60
No

Unit weight calculation:

Ic cut-off value:
Use fifl:

Earthquake magnitude M,;:
Peak ground acceleration:

o
@
L=
Q
=
g
T
c
(=]
=

N/A

Limit: depth:

NfA

Fill height:

Depth to water tabe (Insktu): 6.00 ft
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This software is licensed to: Pacific Crest Engineering CPT name: CPT-15

Liquefaction analysis overall pfots

CRR plot FS Plot. Liquefaction potential Vertical settiements Lateral displacements
‘ 3 it H &
2 i { 2
' !
4 4
N G
8 4 8
i
1a i uﬁqafarthq 10 [
12 ‘ ] 12
14 | S \ _,/ 14 o
- \\ "
16 16
18 ‘ ‘ \ 18
i 1
20 ; f 20
oz § = o
i o~
Exn ; .= £
2 ; £ : =
H ] i)
8 : i & ! &
2 e ? ; 28
30 ‘ 30
32 ] i e
34 ; 34
3 .
36 : f 36
E :‘ i
38 : ! 38 ¥
40 f |
| ! ;
42 I ; - o
! ! i
44 : : “
46 46
a8 | a8 ‘
50 . WS S | 50 e ;
a 0.2 0.4 0.6 i ] 0.5 i Q 10 20 30 40 50 60
CRR & CSR Factor of safety Settlement (in) Displacerment (in)
Input parameters and analysis data
Analys’s method: NCEER 1998 Depth to water table {erthq.): 10.00 ft Flll weight: N/A
Fines correction method: Robertson & Wride  Average resufts interval; 3 Transition detect, applied:  No F.5. color scheme LPI color scheme
Pninﬁs o if:st: e M Based onIcvalue Tt cut-off value: 2.60 Ky appllet‘iaiE Yes BB vliquefied B Very high risk
Earthquake magnitude M,:  7.90 Unit welght calculation: Based on SBT Clay llke behavior applled:  No = i ; cob
Peak ground acceleration: .63 Use fill: No Limit depth applied: No ﬁ Marginally liquefied = Fiigh risk
Depth o water table (insitu}:  20.00 ft Fill height: N/A Limit depth; N/A 2] Non-liquefied [ Low risk
Clig v.1.3.0.48 - CPT Liquefaction Assessment Software - Report created on: 3/2/2009, 3:21:03 PM 89
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This software is licensed to: Pacific Crest Engineering CPT name: CPT-16
Liquefaction analysis overall plots
CRR piot FS Plot Liquefaction potential Vertical saettlaments Lateral displacements
i o i [r: T g "
2 2 2
4 4 4
7 ; [}
° During eal ‘ & CE -
8 Y o ' | 8
10 \‘\ 16 f 10
12 12 ; 12
14 14 1 4
16 16 : 16
18 18 } j 18
20 20 T
2 - _E L -
o < € ;
= £ = i :
B 2 H, . 26 :
& L g |
. 284 ;
T 304 N
32 32 | 32
34 34~ : 34
36 6 i 36
38 38 - : . 38
40 40 40
42 42 42
44+ “ 44
6 a5 46
48 48 48
30 y T T 50~ ; _— o 50
4] 0.2 0.4 0.6 i i a 0.05 0.1 Q.15 0 1 2 3 4 5
CRR & C5R Factor of safety Settlerrent (in) Displacerment (in)
Input parameters and analysis data
Analysls method: NCEER 1998 Depth ta water table {erthg.): 5.00 ft FIlt weight: N/A
Fines correction mathed: Robertson & Wride  Average results interval: 3 Transition detect. applled:  No F.S. calor scheme LPI colar scheme
Polnts to kt::s‘t: Based onIc value It cut-off value: 2.60 K, applied: e Yes Liquefied B Very high risk
Earthquaks magnitude M,;  7.9¢ . Unit weight calculation: Based on SBT Clay fike behavior applied:  No . . . o7 -
Peak ground accaleration: 0,63 Use fill: No Limit depth appied: No [ Merginally liquefied f righ risk
Depth to water table {insite):  50.00 ft Fill height: N/A Limit depth: N/A Non-liquefied

Clig v.1.3.0.48 - CPT Liquefaction Assessment Software - Report created on: 3/3/2009, 9:56:16 AM
Project file: H:\PF\2008\0829\iquefaction\Lateral Displacement CPT 1 to 76 limit depth to 2H.¢lg



&
=

T
it

CivilTech Software USA  www.chiltech.com

LiquefyPro

LIQUEFACTION ANALYSIS

Atkinson Lane

Hole No.=B-4 Water Depth=26.5 ft Magnitude=7.9
Acceleration=0.63g
Shear Stress Ratio Factor of Safety  Seftlement Soif Description Raw Unit Fines
0 T 01 5 Ofin) 1 SPT Weight %
— 0 T T T T NEERRANR TTTTTTT] Brown Poorly Graded SAND iz 12
it i 12 120
B ‘ Dary Gray CLAY 10 120 Nolg
— 10 E Motiled Tan and Brown CLAY 8 120 Nolg
B ‘ M.otﬂed Light Brown, Gray and Red Brown 26 120 Nolg
j Sitty CLAY
2 ; Mottied Gray and Red-Brown CLAY with
20
i Sand 17 120 NolLg
— l Motlled Gray and Red-Brown CLAY
- 7 ‘ 28 120 Nolg
— 30 '
28 120 Nolgq
- i 28 120 Nolg
B 1 Mottled Gray and Red-Orange Silty
40
; CLANSILT 20 120 Nolq
B !
- f
= ‘ 36 120 Nolg
" ‘ Gray Silty CLAV\SILT
— 50 =
1t - 39 120
= CRR —— CS8R fstwm— Wet— Dry—
| Shaded Zone has Liquefaction Potential §=0.10in.
- 60
— 70
CivilTech Corporation Boring No.4 Plate A-1




Atkinson Lane
Hole No.=B-6 Water Depth=17 ft Magnitude=7.9
o Acceleration=0.63g
Shear Stress Ratio Factor of Safety Settlernent Soil Descripfion Raw Unit Fines
W o 1 01 5 O(n} 10 : SPT Weight %
A U B T B R T [TIPTTTTTT 777 Woted Light Bidwn and Dark Brown 12 120 Nolq
e Z:I:f Brown Silty SAND 7 120 25
| E I 10 i
: Brown Silty SAND 14 120 6.4
z L. ”|“ Brown Sandy SILT
; Vi per Brown Clayey SAND i0 120 323
o | 2p - |
i 5; rown CLAY with Sand 16 120 Nolg
L 7
b Mottled Light Gray and Red Tan Silty
- % CLAYSILT 23 120 NolLq
Mottled Brown, Gray and Red Brown SILT 20 120
B g:;t:l ﬁl;:_e Gray and Red Brown Silty 23 120 Nolg
— 40
25 120 Nolg
~ 25 120 Nolg
f B / Mottled Bue Gray, Red Brown and Gray
_ fs1=1 | siyclavsit 27 120 Nolq
8 CRR — (SR 57w Wet— Dry—
;ﬁé | Shaded Zone has Liguefaction Pofential S=273in
3
Eg<
=40 60
‘_:r_]i g
g
8L
e
i
& 70
LE

Pacific Crest Engineering Inc. Boring No.6 Plate A-1
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LiguefyPro

YW, Civi

Atkinson Lane
Hole No.=B-8 Water Depth=17 ft Magnitude=7.9
Acceleration=0.63g
: Shear Skress Ratio Factor of Safety  Seftlerment Soif Description Raw Unit Fines
L0 1 01 5 0(in) 10 SPTWetoqht %
—0 T N B TYTTIT0TT) fTTTTITT T Brown Siity SAND 6 120 43
— 6 120 43
B Brown Poorly Grade SAND _ 5 1205
n Brown Silty SAND 7 120 316
P Brown Siity SAND 13 120 6.4
L Brown SILT 4 120 98.8
| Brown Sandy SILT 7 120 90
20
B
y rown i g 120 105
L Brown CLAY g9 120 NolLg
%
s Brown Silty SAND 4 120 476
L ? Brown Clay 8 120 Nolg
0 Brown Silty SAND 10 120 36.7
- T 14 120 36
_ ] 15 120 34.5
50 Py — Wel— Dry—
- Shaded Zone has Liquefaction Potential S$=058in.
- 60
— 70
Pacific Crest Engineering inc. Boring No.8 Plate A-1
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Atkinson Lane
Hole No.=B~10 Water Depth=18 ft Magnitude=7.9
Acceleration=0.63g
Shear Stress Ratio Factor of Safety Settfement So#l Description Raw Unit Fines
= [0 1 01 5 O(n} 10 SPT Weght %
o T 1 N R R FTTTT117] NREREERR I Brown Silty SAND 4 120 494
= 4 120 494
L 2 120 494
i~ 2 120 144
T Brown Poorly Graded SAND
— 10 Brown Silty SAND 9 120 443
= 7 120 16.0
L S
Y 12 120 277
)‘ | Brown Siity SAND 16 120 277
- Brown Sandy CLAY 14 120 Nolg
- -
B Mottled Brown, Gray-Brown and
Red-Brown CLAY 14 120 Nolgq
S P 10 120 Nolg
L Mottled Blue-Gray and Yellow-Brown CLAY) 14 120 Nolq
s fs1=1 Blue-Gray CLAY 14 120 Nolg
CRR — (SR f5lammm wet— Dry—
§_ — Shaded Zone has Ligquefaction Potential S$=691in
— o< -
%gmm
==
A 5:;: 1
AL
2L
o
E—70
Pacific Crest Engineering Inc. Boring No.10 Plate A-1
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Hole No.=B-11 Water Depth=10.5 ft

LIQUEFACTION ANALYSIS

Atkinson Lane

Magnitude=7.9
Acceleration=0.63g

Shear Stress Ratio Factor of Safety  Seftlement Soil Description Raw Unit Fines
~ {0 1 01 5 0(n) 1 SPT Weight %
e T T T T Y TTITTTT TTTTTTTTY Yellow-Brown Siity Sandy CLAY 22 120 Nolgq
L 22 120 Nolg
L. Yellow-Brown Sandy SILT 25 120 56.8
| o {1 Yellow-Brown Silty SAND 36 120 17.0
101 5
L [ Mottled Gray-Brown and Brown-Red CLAY 27 120 Nolg
__2p 17 120 Nolg
P 12 120 Nolg
30 11 120 Nolg
L Mottled Bue-Gray and Red Brown Silfy 18 120 Nolg
L CLAY
40 12 120 Nolg
I 17 120 Nolg
— 50 Pt 18 120 Nolq
CRR —— CSR fsfmus Wef— Dry--—
— Shaded Zone has Liquefaction Pofential §=0.02in.
— 60
— 70
Pacific Crest Engineering Inc Boring No.11 Plate A-1
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LiquefyPro  CivilTech Software USA  www.civitech.com

LIQUEFACTION ANALYSIS

Atkinson Lane

Hole No.=B-12 Water Depth=14 ft Magnitude=7.9
Acceleration=0.63g

Shear Stress Ratio Factor of Safely Settlement Soil Description Raw Unif Fines
M0 1 01 5 0Ofin) 10 SPT W%qht %
—0 b R T Frovormnms Mottled Brown, Gray-Tan and Red-Orange 16 120 Nolq
- Sandy CLAY 16 120 NolLg
~ Mottled Dark Brown and Red-Brown Clayey, a6 120 47.6
L SAND
10 Brown CLAY with Sand 13 120 Nolqg
- Mottled Red-Brown and Gray-Brown SAND 17 120 33.2
_ 7 .
2 Mottled Gray and Red-Brown CLAY with g 120 Nolg

Sand

~ Mottled Gray and Red-Brown CLAY 11 120 Nolg
=g 13 120 Nolg
B 16 120 Nolg
w0 Mottled Gray and Red-Orange Silty CLAY 10 120 Nolq
- % 16 120 Nolg
L o
3 fs1=1 % :
50 /X/}/g Bus-Gray Silty CLAY 16 120 Nolq

CRR — CS5R fstea= Wet— Dry—
L Shaded Zone has Liquefaction Potential §=121in
— 80
— 70
Pacific Crest Engineering Inc. Boring No.12 Plate A-1




LiguefyPro  CivilTech Software USA  www.civiltach.cam

Al

Atkinson Lane
Hole No.=B-16 Water Depth=3 ft Magnitude=7.9
Acceleration=0.63g
Shear Stress Rafio Faclor of Safety  Sefffement Soil Description Raw Unit Fines
] 1 01 5 0fin) 1 SPT Weight %
—0 T T T C[TTTTITT) [TTUT{TTTT) 7 ticttied Black Brown CLAY 12 120 Nolg
- - el 15 120 Nolg
kY. = Mottled Brown Tan and Gray Tan Sand
-~ iy % ottle w y ¥
g’é[gg_;'i‘til;'ijulaﬁ?lfsyfrﬂ:!iilvitﬂll.;Jﬁlll.lﬁlﬁlﬁl 23 120 60

L { 7 OHEETaY dH9' RE®Brown CLAY
—10 Mottled Gray and Red Brown SILT 9 120 Nolg
L Mottled Gray Brown and Red Brown CLAY 12 120 Nolg
— 20 19 120 Nolq
B 17 120 Nolqg
s 2 Mottled Gray and Red Brown Silty CLAY 18 120 Nolg
L ‘ Mottied Blue Gray and Red Brown CLAY 18 120 Nolq
40 i5 120 Nelg
~ 20 120 Nolg
— 50 s 20 120 Nolg

CRR — CSR fs7 e Wet-—— Dry—
i Shaded Zone has Liquefaction Potential S=051in
I— 60
—70
Pacific Crest Engineering Inc. Boring No.16 Plate A-1
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Licensed to , 3/2/2009 11:17:21 AaM

Input File Name: H:\PF\2008\0829\Liquefaction\B-4.11q
Title:_ Atkinson Lane
subtitle: Boring No.4

Surface Elev.=

Hole No.=B-4

Depth of Hole= 51.5 ft

water Table during Earthquake= 26.5 ft
water Table during In-S$itu Testing= 36.5 ft
Max. Acceleration= 0.63 g

Earthguake Magnitude= 7.9

Input Data:

surface Elev.=

Hole No.=B-4

Depth of Hole=51.5 ft

water Table during Earthquake= 26.5 ft
wWater Table during In-Situ Testing= 36.5 ft
Max. Acceleration=0.63 g

Earthquake Magnitude=7.9

Earthquake Magnitude=7.9

2. Settlement Analysis Method: Ishihara / Yoshimine*

3. Fines Correction for Liquefaction: Stark/olson et al.*

4. Fine Correction for Settlement: During Liquefaction*

5. settlement Calculation in: A1l zones*

6. Hammer Energy Ratio, Ce = 1.25
7. Borehole Diameter, Ch= 1
8. sampling Method, Cs= 1

9. User reguest factor of safety (apply to CSR) , User= 1

Plot one CSR curve (fsl=1)
10. Use Curve Smoothing: Yes*

ke

* Recommended Options

In-S$itu Test Data:

Depth  SPT gamma  Fines
ft pcf %
0.0 12.0 120.0 0.0
2.0 12.0 120.0 0.0
6.0 10.0 120.0  NoLig
11.0 8.0 120.0  NoLiq
16.0 26.0 120.0 NoLiq
21.0 17.0 120.0 NoLiq
26.0 28.0 120.0 NoLiq
31.0 28.0 120.0 NoLiq
36.0 28.0 120.0 NolLig
41.0 20.0 120.0 NoLig
46.0 36.0 120.0 NoLig

Page 1
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B-4.sum
51.0 39.0 120.0 0.0

. output Results:
Settlement of saturated sands=0.01 in.
Settlement of dry sands=0.09 in.
Total settlement of saturated and dry sands=0.10 in.
Differential Settlement=0.048 to 0.063 in.

Depth  CRRm CSrRfs  F.S. S_sat. sS_dry s_all
ft in. in. in.
0.00 0.18 0.41 5.00 0.01 0.09 0.10
2.00 0.18 0.41 5.00 0.01 0.08 0.08
4,00 0.17 0.41 5.00 0.01 0.05 0.06
6.00 2.00 0.40 5.00 0.01 0.00 0.01
8.00 2.00 0.40 5.00 0.0l 0.00 0.01
10.00 2.00 0.40 5.00 0.01 0.00 0.01
12.00 2.00 0.40 5.00 0.01 0.00 0.01
14.00 2.00 0.40 5.00 0.01 0.00 0.01
16.00 2.00 0.39 5.00 0.01 0.00 0.01
s 18.00 2.00 0.39 5.00 0.01 0.00 0.01
20.00 2.00 0.39 5.00 0.01 0.00 0.01
] 22.00 2.00 0.39 5.00 0.01 0.00 0.01
24.00 Z2.00 0.39 5.00 0.01 0.00 0.01
26.00 2.00 0.38 5.00 0.01 0.00 0.01
28.00 2.00 0.39 5.00 0.01 0.00 0.01
30.00 2.00 0.41 5.00 0.01 0.00 0.01
32.00 2.00 0.41 5.00 0.01 0.00 0.01
, 34.00 2.00 0.41 5.00 0.01 0.00 0.01
; 36.00 2.00 0.42 5.00 0.01 0.00 0.01
i 38.00 2.00 0.42 5.00 0.01 0.00 0.01
40.00 2.00 0.42 5.00 0.01 0.00 0.01
42.00 2.00 0.42 5.00 0.01 0.00 0.01
= 44.00 2.00 0.42 5.00 0.01 0.00 0.01
46.00 2.00 0.42 5.00 0.01 0.00 0.01
- 48.00 2.00 0.42 5.00 0.01 0.00 0.01
50.00 2.00 0.42 5.00 0.01 0.00 0.01
* F.S.<1, Liquefaction Potential Zone
(F.s. is limited to 5, CRR is Timited to 2, CSR is Timited to 2)
units Depth = ft, Stress or Pressure = tsf (atm), Unit weight =

pcf, Settlement = 1in.

; CRRm Cyclic resistance ratio from soils
; CSRfs Cyclic stress ratio induced by a given earthquake (with user
"""" - request factor of safety)
F.S. Factor of Safety against liquefaction, F.S5.=CRRm/CSRfs
= S_sat Settlement from saturated sands
= S_dry Settlement from dry sands
R s_all Total settlement from saturated and dry sands
NoLig No-Liguefy Soils

Page 2
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Licensed to , 3/2/2009 11:13:51 AM

Input File Name: H:\PF\2008\0829\Liguefaction\B-6.T1qg
Title: Atkinson Lane
Subtitle: Boring No.6

surface Elev.=

Hole No.=B-6

Depth of Hole= 51.5 ft

water Table during Earthquake= 17.0 ft
water Table during In-Situ Testing= 27.0 ft
Max. Acceleration= 0.63 ¢

Earthquake Magnitude= 7.9

Input Data:
surface Elev.=
Hole No.=B-6
Depth of Hole=51.5 ft
water Table during Earthquake= 17.0 ft
water Table during In-Situ Testing= 27.0 ft
Max. Acceleration=0.63 g
Earthquake Magnitude=7.9

Earthquake Magnitude=7.9
. Settlement Analysis Method: Ishihara / Yoshimine*
Fines Correction for Liquefaction: Stark/0Olson et al.*
Fine Correction for Settlement: During Ligquefaction¥®
. Settlement Calculation in: A1l zones®
. Hammer Energy Ratio, ce = 1.25
. Borehole Diameter, Cb= 1
. Sampling Method, Cs= 1
User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve {(fsl=1)
10. uUse Curve Smoothing: Yes*®
* Recommended Options

OO~V W

In-5jtu Test Data:

Depth  SPT gamma  Fines
ft pcf %
0.0 12.0 120.0 NoLigq
2.0 12.0 120.0 NoLig
6.0 7.0 120.0 25.0
11.0 14.0 120.0 6.1
16.0 10.0 120.0  32.3
21.0 16.0 120.0  NoLiqg
26.0 23.0 120.0 NoLig
31.0 20.0 120.0 32.3
36.0 23.0 120.0 NoLig
41.0 25.0 120.0 NoLig
46.0 25.0 120.0 NoLig

Page 1



. B-6.sum
51.0 27.0 120.0 NolLig

output Results:
settlement of saturated sands=1.94 in.
Settlement of dry sands=0.80 in.
Total settlement of saturated and dry sands=2.73 in.
Differential settlement=1.367 to 1.805 in.
Depth  CRRm CsrRfs  F.s. S_sat. S.dry s_all
ft in. in. _1in.
0.00 2.00 0.41 5.00 1.94 0.80 2.73
2.00 2.00 0.41 5.00 1.94 0.80 2.73
4.00 2.00 0.41 5.00 1.94 0.80 2.73
6.00 0.15 0.40 5.00 1.94 0.80 2.73
8.00 0.15 0.40 5.00 1.94 0.63 2.57
10.00 0.17 0.40 5.00 1.94 0.46 2.40
12.00 0.17 0.40 5.00 1.94 0.38 2.31
14.00 0.17 0.40 5.00 1.94 0.25 2.19
16.00 0.18 0.39 5.00 1.94 0.09 2.02
18.00 0.20 0.40 0.49* 1.68 0.00 1.68
20.00 0.22 0.42 0.51* 1.19 0.00 1.19
— 22.00 2.00 0.44 5.00 0.95 0.00 0.95
24.00 2.00 0.46 5.00 0.95 0.00 0.95
26.00 2.00 0.47 5.00 0.95 0.00 0.95
28.00 2.00 0.48 5.00 0.95 0.00 0.95
30.00 2.00 0.49 5.00 0.95 0.00 0.95
32,00 0.26 0.49 0.52* 0.76 0.00 0.76
34.00 0.27 0.50 0.54* Q.37 0.00 0.37
36.00 0.28 0.50 0.57* 0.01 0.00 0.01
38.00 2.00 0.50 5.00 0.00 0.00 0.00
40.00 2.00 0.50 5.00 0.00 0.00 0.00
42.00 2.00 0.49 5.00 0.00 0.00 0.00
] 44.00 2.00 0.49 5.00 0.00 0.00 0.00
7 46.00 2.00 0.49 5.00 0.00 0.00 0.00
~ 48.00 2.00 0.48 5.00 0.00 0.00 0.00
50.00 2.00 0.48 5.00 0.00 0.00 0.00
* F,$.<1l, Liquefaction Potential Zone
(F.5. is Timited to 5, CRR is limited to 2, CSR is Timited to 2)
Units Depth = ft, Stress or Pressure = tsf (atm), Unit weight =

pcf, Settlement = in.

CRRm Cyclic resistance ratio from soils
CSRfs CycTlic stress ratio induced by a given earthguake (with user
request factor of safety)
F.S, Factor of safety against liquefaction, F.5.=CRRm/C5Rfs
= 5_sat Settlement from saturated sands
= s_dry Settlement from dry sands
i s_all Total settlement from saturated and dry sands
NoL1ig No-Liguefy Soils

Page 2
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Input File Name: H:\PF\2008\0829\Liquefaction\B-8.11q
Title: Atkinson Lane
Subtitle: Boring No.8

surface Elev.=

Hole No.=B-8

Depth of Hole= 50.0 ft

wWater Table during Earthquake= 17.0 ft
water Table during In-Situ Testing= 27.0 ft
Max. Acceleration= 0.63 g

Earthquake Magnitude= 7.9

Input Data:
Surface Elev.=
Hole No.=B-8
Depth of Hole=50.0 ft
water Table during Earthquake= 17.0 ft _
water Table during In-$itu Testing= 27.0 ft
Max. Acceleration=0.63 ¢
Earthquake Magnitude=7.9

Earthquake Magnitude=7.9 ) .
2. Settlement Analysis Method: Ishihara / Yoshimine*

3. Fines Correction for Liquefaction: Stark/olson et al.*

4. Fine Correction for Settlement: During Liquefaction®

5. SettTement Calculation in: All zones*

6. Hammer Energy Ratio, Ce = 1.25
7. Borehole Diameter, Ch= 1
8. sampling Method, Cs=1

9. User request factor of safety (apply to CSR) , User= 1

Plot one CSR curve (fsl=1)
10. use Curve smogthing: Yes*
* Recommended Options

In-Situ Test Data:

Depth  SPT gamma  Fines
ft pcf %

0.0 6.0 120.0 43.0
2.0 6.0 120.0 43.0
4.5 5.0 120.¢ 5.0
6.0 7.0 120.0 31.6
9.5 13.0 120.0 6.4
14.5 4.0 120.0 98.8
19.5 7.0 120.0 90.0
24.5 9.0 120.0 10.5
26.0 9.0 120.0 NoLiq
29,5 4.0 120.0 47.6
34.5 8.0 120.0 NoLiq

Page 1
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39.5 10.0 120.0 36.7
44.5 14.0 120.0 36.0
49.5 15.0 120.0  34.5

output Results:
Settlement of saturated sands=7.89 1in.
Settlement of dry sands=1.69 in.
Total settlement of saturated and dry sands=9.58 in.
Differential Settlement=4.790 to 6.323 in.

Depth  CRRm ¢srfs  F.S. S_sat. s.dry s_all

ft in. in. in.

0.00 0.16 0.41 5.00 7.89 1.69 9.58

2.00 0.16 0.41 5.00 7.89 1.67 9.57

4.00 0.10 0.41 5.00 7.89 1.49 9,38

6.00 0.16 0.40 5.00 7.89 1.32 9.21

8.00 0.16 0.40 5.00 7.89 1.20 9.09

10.00 0.18 0.40 5.00 7.89 1.05 8.95

12.00 0.17 0.40 5.00 7.89 0.98 8.87

14.00 0.12 0.40 5.00 7.89 0.77 8.67

16.00 0.12 0.39 5.00 7.89 0.27 8.16

18.00 0.13 0.40 0.33* 7.55 .00 7.55

20.00 0,14 0.42 0.34* 6.88 0.00 6.88

22.00 Q.15 0.44 0.33* 6.24 0.00 6.24

24.00 0.11 0.46 0.25%* 5,57 0.00 5.57

26.00 0.09 0.47 0.20%* 4.75 0.00 4.75

28.00 2.00 0.48 5.00 4.72 0.00 4.72

30.00 0.11 0.49 0.22*% 4.55 0.00 4.55

32.00 0.12 0.49 0.24* 3.80 0.00 3.80

34.00 0.13 0.50 0.27*  3.09 0.00 3.09

36.00 2.00 0.50 5.00 2.91 0.00 2.91

38.00 2.00 0.50 5.00 2.91 0.00 2.91

40.00 0.15 0.50 0.30% 2.77 0.00 2.77

42.00 0.16 0.49 0.32% 2.17 0.00 2.17

44.00 0.17 0.49 0.35* 1.6l 0.00 1.61

46.00 0.17 0.49 0.35* 1.07 0.00 1.07

48.00 0.17 0.48 0.36* 0.53 0.00 0.53

50.00 0.17 0.48 0.36% 0.00 .00 0.00

* F.S.<1l, Liquefaction Potential Zone

(F.S. is Timited to 5, CRR is Timited to 2, CSR is Timited to 2)

Units Depth = ft, Stress or Pressure = tsf (atm), Unit Weight =
pcf, settlement = in.

CRRm Cyclic resistance ratio from soils

CSRTs Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)

F.S. Factor of safety against liquefaction, F.S.=CRRm/CSRfs

s_sat Settlement from saturated sands

S_dry settlement from dry sands

s_all Total settlement from saturated and dry sands

NoLig No-Liguefy Soils
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Input File Name: H:\PF\2008\0829\Liquefaction\B-10.T1iq
Title: Atkinson Lane
subtitle: Boring No.10

surface Elev.=

Hole No.=B-10

Depth of Hole= 50.0 ft

Water Table during Earthquake= 18.0 ft
water Table during In-Situ Testing= 28.0 ft
Max. Acceleration= 0.63 g

Earthquake Magnitude= 7.9

Input Data:
surface Elev.=
Hole No,=B-10
Depth of Hole=50.0 ft
water Table during Earthquake= 18.0 ft
water Table during In-Situ Testing= 28.0 ft
Max. Acceleration=0.63 g
Earthquake Magnitude=7.9

Earthquake Magnitude=7.9

2. settlement Analysis Method: Ishihara / voshimine*

3. Fines correction for Liquefaction: Stark/0lson et al.*®

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement cCalculation in: All zones*®

6. Hammer Energy Ratio, Ce = 1.25
7. Borehole Diameter, Cbhb= 1
8. Sampling Method, Cs= 1

9.

User request factor of safety (apply to CSR) , User=1
Plot one CSR curve (fsl=1)
10. Use Curve smoothing: Yes®

r)

* Recommended Options

In-Situ Test Data:

Depth  SPT gamma  Fines
ft pcf %

0.0 4.0 120.0 49.4

2.0 4.0 120.0 49.4

4.5 2.0 120.0 49.4

6.0 2.0 120.0 14.4

9.5 9.0 120.0 44.3

14.5 7.0 120.0  16.0

19.5 12.0 120.0 27.7

24.5 16.0 120.0 27.7

29.5 14.0 120.0 NoLiq
34.5 14.0 120.0 NoLiq
39.5 10.0 120.0 NoLiq
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B-10.sum
44.5 14.0 120.0 NoLiq
49.5 14.0 120.0 NoLiq

output Results:
settiement of saturated sands=3.08 1in.
Settlement of dry sands=3.83 in.
Total settlement of saturated and dry sands=6.91 in.
Differential Settiement=3.456 to 4.562 in.

bPepth CRRm CSRTs F.S. S_sat. S_dr'y s_all

ft in. in. in.

0.00 0.13 0.41 5.00 3.08 3.83 6.91

2.00 0.13 0.41 5.00 3.08 3.81 6.89

4.00 0.10 0.41 5.00 3.08 3.58 6.66

6.00 0.06 0.40 5.00 3.08 2.92 6.01

8.00 0.14 0.40 5.00 3.08 1.54 4.63

10.00 0.18 0.40 5.00 3.08 1.33 4.42

12.00 0.15 0.40 5.00 3.08 1.24 4.33

14.00 0.11 0.40 5.00 3.08 0.96 4.05

16.00 0.13 0.39 5.00 3.08 0.39 3.47

18.00 0.16 0.39 0.40* 3,08 0.00 3.08

20.00 0.18 0.41 0.43* 2.51 0.00 2.51

22.00 0.19 0.43 0.44* 1.97 0.00 1.97

24.00 0.20 0.44 0.45* 1.46 0.00 1.46

26.00 0.19 0.46 0.42* 0.95 0.00 0.95

28.00 0.18 0.47 0.39% 0.42 0.00 0.42

30.00 2.00 0.48 5.00 0.00 0.00 0.00

32.00 2.00 0.48 5.00 0.00 0.00 0.00

34.00 2.00 0.49 5.00 0.00 0.00 0.00

36.00 2.00 0.49 5.00 0.00 0.00 0.00

38.00 2.00 0.49 5.00 0.00 0.00 0.00

40.00 2.00 0.49 5.00 0.00 0.00 0.00

42.00 2.00 0.48 5.00 0.00 0.00 0.00

44.00 2.00 0.48 5.00 0.00 0.00 0.00

46.00 2.00 0.48 5.00 0.00 0.00 0.00

48.00 2.00 0.48 5.00 0.00 0.00 0.00

50.00 2.00 0.47 5.00 0.00 0.00 0.00

* F.S.<1, Ligquefaction Potential Zone

(F.S. is limited to 5, CRR is T1imited to 2, CSR is limited to 2)

Units Depth = ft, Stress or Pressure = tsf (atm), Unit weight =
pcf, Settlement = in.

CRRM Cyclic resistance ratio from soils

CSRfs Cyclic stress ratio induced by a given earthquake ¢(with user
request factor of safety)

F.S. Factor of safety against liquefaction, F.S.=CRRm/CSRfs

S_sat Settlement from saturated sands

S_dry Settlement from dry sands

s_all Total settlement from saturated and dry sands

NoLiq No-Ligquefy Soils
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Copyright by CivilTech Software
www.civiltech.com
(425) 453-6488 Fax (425) 453-5848

e e ol o ke fe ol ale e afe ofn wla afe ufa ofe she whe whe whe ohe ule ofie whe ohe ole abe she e whe oa ofie T e ate alu ofe whe ole ole ofe she ale wde oFa we wfa Wl wa wla de oFe she wfe ofa she ke afa she e ufa she ole afn e afe she ofe whe o afr ofe oln e wle ofe ole ofe e abe e ol ol T ol

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Y L T T
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‘§ Input File Name: H:\PF\2008\0829\Liquefaction\B-11l.11iq
| Title: Atkinson Lane
Subtitle: Boring No.1ll

Surface Elev.=

Hole No.=B-11

Depth of Hole= 50.0 ft
. water Table during Earthquake= 10.5 ft
ok Water Table during In-Situ Testing= 20.5 ft
— Max. Acceleration= 0.63 g

Earthquake Magnitude= 7.9

§ Input Data:

i Surface Elev.=

Hole No.=B-11

Depth of Hole=50.0 ft

water Table during Earthquake= 10.5 ft
water Table during In-Situ Testing= 20.5 ft
Max. Acceleration=0.63 g

Earthquake Magnitude=7.9

Earthquake Magnitude=7.9

2. Settlement Analysis Method: Ishihara / voshimine*

3. Fines Correction for Liquefaction: stark/Olson et al.*

4. Fine Correction for Settlement: During Liquefaction®

5. Settliement calculation in: All zones¥®

6. Hammer Energy Ratio, Ce = 1.25
7. Borehole Diameter, Ch=1
g. sampling Method, Cs= 1

User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve (fsl=1)

10. Use cCurve Smoothing: ves*

* Recommended Qptions

LS

In-Situ Test Data:

Depth  SPT gamma  Fines
= ft pef %
0.0 22.0 120.0 NoLig

2.0 22.0 120.0 NoLiq

4.5 25.0 120.0 56.8

9.5 36.0 120.0 17.9

14.5 27.0  120.0 NoLig

19.5 17.0  120.0 NoLig

24.5 12.0 120.0  NolLiq

29.5 11.0 120.0 NoLiqg

34.5 18.0 120.0 NolLiq

39.5 12.0 120.0 NolLiq

44,5 17.0 120.0 NoLiq
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_ B-I11l.sum
49.5 18.0 120.0  NoL1q

Output Results:
settlement of saturated sands=0.00 in.
Settlement of dry sands=0.02 1in.
Total settlement of saturated and dry sands=0.02 1in.
Differential Settlement=0.010 to 0.013 in.

Depth  CRRm CSRfs F.S. s_sat. S_dry s_all

ft in. in. in.

0.00 2.00 0.41 5.00 0.00 0.02 0.02

2.00 2.00 0.41 3.00 0.00 0.02 0.02

4.00 2.00 0.41 5.00 0.00 0.02 0.02

6.00 1.75 0.40 5.00 0.00 0.02 0.02

8.00 1.75 0.40 5.00 0.00 0.01 0.01

10.00 1.75 0.40 5.00 0.00 0.00 0.00

12.00 1.75 0.43 4.11 0.00 0.00 0.00

14.00 1.75 0.46 3.84 0.00 0.00 0.00

16.00 2.00 0.48 5.00 (.00 0.00 0.00

18.00 2.00 0.50 5.00 0.00 0.00 0.00

20.00 2.00 0.52 5.00 0.00 0.00 0.00

22.00 2.00 0.53 5.00 0.00 0.00 0.00

24.00 2.00 0.55 5.00 0.00 0.00 0.00

26.00 2.00 0.56 5.00 0.00 0.00 0.00

28.00 2.00 0.57 5.00 0.00 0.00 0.00

30.00 2.00 0.58 5.00 0.00 0.00 0.00

32.00 2.00 0.58 5.00 0.00 0.00 0.00

34.00 2.00 0.57 5.00 0.00 0.00 0.00

36.00 2.00 0.57 5.00 0.00 0.00 0.00

38.00 2.00 0.57 5.00 0.00 0.00 0.00

40.00 2.00 0.56 5.00 0.00 0.00 0.00

42.00 2.00 0.56 5.00 0.00 0.00 0.00

44.00 2.00 0.55 5.00 0.00 0.00 0.00

46.00 2.00 0.55 5.00 0.00 0.00 0.00

45.00 2.00 0.54 5.00 0.00 0.00 0.00

50.00 2.00 0.53 5.00 0.00 0.00 0.00

* F.5.<1, Liguefaction Potential Zone

(F.s. is limited to 5, CRR is Timited to 2, CSR is Timited to 2)

Units Depth = Tt, Stress or Pressure = tsf (atm}, Unit weight =
pcf, Settlement = 1in.

CRRm Cyclic resistance ratio from soils

CSRfs Cyclic stress ratio induced by a given earthquake {(with user
request factor of safety)

F.s. Factor of safety against liquefaction, F.S.=CRRm/CSRfs

S_sat Settlement from saturated sands

s_dr settlement from dry sands

s_al Total settTlement from saturated and dry sands

NoLiqg No-Liquefy Soils
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Licensed to , 3/2/2009 11:15:35 AM

Input File Name: H:\PF\2008\0829\Liquefaction\B-12.11iq
Title: Atkinson Lane
Subtitle: Boring No.12

Surface Elev.=

Hole No.=B-12

Depth of Hole= 50.0 ft

water Table during Earthquake= 14.0 ft
water Table during In-Situ Testing= 24.0 ft
Max. Acceleration= 0.63 g

Earthquake Magnitude= 7.9

Input Data:
surface Elev.=
Hole No.=B-12
Depth of Hole=50.0 ft
water Table during Earthquake= 14.0 ft
water Table during In-Situ Testing= 24.0 ft
Max. Acceleration=0.63 g
Earthquake Magnitude=7.9

Earthquake Magnitude=7.9

. Settlement Analysis Method: Ishihara / voshimine*
Fines Correction for Liguefaction: Stark/Olson et al.*
Fine Correction for Settlement: During Liquefaction¥
Settlement Calculation in: ATl zones*
Hammer Energy Ratio, Ce = 1.25
. Borehole Diameter, Ch=1
. Sampling Method, Cs=1
User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve (fsl=1)
10. Use Curve smoothing: Yes*
* Recommended Options

WLoo~ITuvi R WwWhy

In-Situ Test Data:

Depth  SPT gamma  Fines
ft pcf %
0.0 16.0 120.0 NoLigqg
2.0 16.0 120.0 NoLigq
4.5 36.0 120.0 47.6
9.5 13.0 120.0 NolLigq
14.5 17.0 120.0  33.2
19.5 9.0 120.0 NoLiqg
24,5 11.0 120.0 NoLiq
29.5 13.0 120.0 NoLiq
34.5 16.0 120.0 NoLiq
39.5 10.0 120.0 NoLig
44.5 16.0 120.0 NoLig

Page 1



B-12.sum
49,5 16.0 120.0 NoLig

Output Results:
Settlement of saturated sands=1.18 in.
Settlement of dry sands=0.03 1in.
Total settlement of saturated and dry sands=1.21 in.
Differential Settlement=0.606 to 0.799 1in.

Depth  CRRm CSrRfs  F.s. S.sat. S_dry s_all
ft in. in. in.
0.00 2.00 0.41 5.00 1.18 0.03 1.21
2.00 2.00 0.41 5.00 1.18 0.03 1.21
4.00 2.00 0.41 5.00 1.18 0.03 1.21
6.00 1.75 0.40 5.00 1.18 0.02 1.21
8.00 1.75 0.40 5.00 1.18 0.02 1.20
10.00 2.00 0.40 5.00 1.18 0.00 1.18
12,00 2.00 0.40 5.00 1.18 0.00 1.18
14.00 2.00 0.40 5.00 1.18 0.00 1.18
16.00 0.24 0.42 0.57* 0.92 0.00 0.92
_ 18.00 0.19 0.44 0.42% 0.44 0.00 0.44
o 20.00 2.00 0.46 5.00 0.00 0.00 0.00
— 22.00 2.00 0.48 5.00 0.00 0.00 0.00
24.00 2.00 0.49 5.00 0.00 0.00 0.00
26.00 2.00 0.51 5.00 0.00 0.00 0.00
28.00 2.00 0.52 5.00 0.00 0.00 0.00
30.00 2.00 0.53 5.00 0.00 0.00 0.00
32.00 2.00 0.53 5.00 0.00 0.00 0.00
34.00 2.00 0.53 5.00 0.00 0.00 0.00
36.00 2.00 0.53 5.00 0.00 0.00 0.00
38.00 2.00 0.53 5.00 0.00 0.00 0.00
40.00 2.00 0.52 5.00 0.00 0.00 0.00
42.00 2.00 0.52 5.00 0.00 0.00 0.00
. 44,00 2.00 0.52 5.00 0.00 0.00 0.00
o 46.00 2.00 0.51 5.00 0.00 0.00 0.00
48,00 2.00 0.51 5.00 0.00 0.00 0.00
50.00 2.00 0.50 5.00 0.00 0.00 0.00
* F.5.<1l, Liquefaction Potential Zone :
(F.Ss. is Timited to 5, CRR is limited to 2, CSR is Tlimited to 2)
units Depth = ft, Stress or Pressure = tsf (atm), unit weight =
pcf, Settlement = in.
CRRM Cyclic resistance ratio from soils
CSRfs Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)
F.S. Factor of sSafety against liquefaction, F.S.=CRRm/CSRfs
= S_sat Settlement from saturated sands
= S_dry Settlement from dry sands
- s_all Total settlement from saturated and dry sands
NoLiq No-Liquefy Soils
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Input File Name: H:\PF\2008\0829\Liquefaction\B-16.T11iq
Title: Atkinson Lane
Subtitle: Boring No.16

Surface Elev.=

Hole No.=B-16

Depth of Hole= 50.0 ft

- water Table during Earthquake= 3.0 ft

- water Table during In-Situ Testing= 13.0 ft
— Max. Acceleration= 0.63 g

Earthquake Magnitude= 7.9

Input Data:
surface Elev.=
Hole No.=B-16
Depth of Hole=50.0 ft
water Table during Earthquake= 3.0 ft
Water Table during In-Situ Testing= 13.0 ft
Max. Acceleration=0.63 g
Earthquake Magnitude=7.9

: Earthquake Magnitude=7.9 )
. 2. Settlement Analysis Method: Ishihara / voshimine*

3. Fines Correction for Liquefaction: stark/0lson et al.*

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: A1l zones*

6. Hammer Energy Ratio, Ce = 1.25
7. Borehole Diameter, cbh=1
8. sampling Method, Cs= 1

9. User request factor of safety (apply to CSR) , User= 1

Plot one CSR curve (fsl=1)
10. Use Curve smoothing: Yes¥
* Recommended options

— In-5itu Test Data:

Depth  SPT gamma  Fines

! ft pcf %

0.0 12.0 120.0 NoLig
2.0 15.0 120.0  NolLiq
4.5 23.0 120.0 60.0
9.5 9.0 120.0  NolLiq
14.5 12.0 120.0 Noligq
19.5 19.0 120.0 NoLiq
24.5 17.0 120.0 NoLiq
29.5 18.0 120.0  Nolig
34.5 18.0 120.0 NoLiqg
39.5 15.0 120.0  NoLigq
44.5 20.0 120.0 Nolig
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B-16.sum
49.5 20.0 120.0 NolLig

Qutput Results:
Settlement of saturated sands=0.51 in.
Settlement of dry sands=0.00 1in.
Total settlement of saturated and dry sands=0.51 in.
Differential Settlement=0.254 to 0.335 in.

Depth  CRRm CSRfs F.S. S_sat, s.dry s_all
ft in. in. in.
0.00 2.00 0.41 5.00 0.51 0.00 0.51
2.00 2.00 0.41 5.00 0.51 0.00 0.51
4.00 2.00 0.46 5.00 0.51 0.00 0.51
6.00 1.75 0.54 3.23 0.51 0.00 0.51
8.00 0.25 0.59 0.42% 0.34 0.00 0.34
10.00 2.00 0.63 5.00 0.00 0.00 0.00
12.00 2.00 0.65 5.00 0.00 0.00 0.00
14.00 2.00 0.67 5.00 0.00 0.00 0.00
16.00 2.00 0.68 5.00 0.00 0.00 0.00
‘ 18.00 2.00 0.69 5.00 0.00 0.00 0.00
o 20.00 2.00 0.70 5.00 0.00 0.00 0.00
— 22.00 2.00 0.70 5.00 0.00 0.00 0.00
24.00 2.00 0.71 5.00 0.00 0.00 0.00
26.00 2.00 0.71 5.00 0.00 0.00 0.00
28.00 2.00 0.71 5.00 0.00 0.00 0.00
30.00 2.00 0.71 5.00 0.00 0.00 0.00
32.00 2.00 0.71 5.00 0.00 0.00 0.00
34.00 2.00 0.70 5.00 0.00 0.00 0.00
36.00 2.00 0.69 5.00 0.00 0.00 0.00
38.00 2.00 0.68 5.00 0.00 0.00 0.00
40.00 2.00 0.67 5.00 0.00 0.00 0.00
42.00 2.00 0.66 5.00 0.00 0.00 0.00
__ 44.00 2.00 0.65 5.00 0.00 0.00 0.00
’“ 46.00 2.00 0.64 5.00 0.00 0.00 0.00
48.00 2.00 0.63 5.00 0.00 0.00 0.00
50.00 2.00 0.61 5.00 0.00 0.00 0.00
* F,5.<1, Liquefaction Potential Zone
(F.s, is Timited to 5, CRR is Timited to 2, CSR is T1imited to 2)
Units Depth = ft, Stress or Pressure = tsf (atm), Unit weight =
pcf, Settlement = in.
CRRm Cyclic resistance ratio from soils
CSRf's Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)
F.S. Factor of safety against liquefaction, F.S.=CRRm/CSRfs
= S_sat Settlement from saturated sands
= S_dry Settlement from dry sands
- s_all Total settlement from saturated and dry sands
NoLig Ne-Liquefy Soils
Page 2
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GEOLOGICAL FEASIBILITY INVESTIGATION
Atkinson Lane Development For Specific Plan/Master Plan
Watsonville, Califomia

Job #2008010-G-SC
29 June 2008 (Revised 2 March 2009)

Engineering Geology ‘X Coastal Geology ‘X Fault & Landslide Investigations



29 June 2008 (Revised 2 March 2009) Job #2008010-G-SC

Pacific Crest Engineering
Attention: Michael Kleames

444 Airport Boulevard, Suite 106
Watsonville, CA 95076-2062

Re:  Geological feasibility investigation
Atkinson Lane Development Specific Plan/Master Plan
Watsonville, California

Dear Mr. Kleames:

Our geologic report for the project referenced above is attached. This report documents geologic
conditions at the study area and addresses in a preliminary fashion the potential hazards to the
proposed development. Based on the information gathered and analyzed in the steps outlined in
the report, it is our opinion that the proposed development is geologically feasible, and will be
subject to “ordinary” risks as defined in Appendix B, provided our recommendations are
followed. Appendix B should be reviewed in detail by all future professionals, developers and
all property owners to determine whether an "ordinary" risk as defined in the appendix is
acceptable. If this level of risk is unacceptable to them, then the geologic hazards in question
should be mitigated to reduce the corresponding risks to an acceptable level.

Portions of the study area bordering Corralitos Creek appear to subjected to a greater than
ordinary risk due to flooding hazards, as portrayed upon Figure 5.

The subject property is located in an area of high seismic activity and will be subject to strong
seismic shaking in the future. The controlling seismogenic source for the subject property is the
Zayante-Vergeles fault, 1.5 kilometers to the northeast. The design earthquake on this fault
should be a M,, 7.0. Expected duration of strong shaking for this event is about 16 seconds.
Although it yields lower seismic shaking values, the expected duration of strong shaking for a
M,, 7.9 earthquake on the San Andreas fault is about 38 seconds. Deterministic analysis for the
site yields a mean peak ground acceleration of 0.63 g with an associated effective peak
acceleration of 0.47, and a mean peak ground acceleration plus one dispersion of 0.94 g.

Most of the study area is subject to a low potential for landsliding to occur within the design life
of most structures, corresponding to an ordinary risk for this hazard. However, it is our opinion
that the Corralitos Creek embankment can be prone to failure if undercut by the creek or
subjected to strong seismic shaking on nearby faults. Hence, development should be set back
from the crest of the embankment to mitigate the risk and lower it to ordinary. It should be
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noted, though, that if the prescribed setback mitigation measures for the flooding hazard and
liquefaction-induced lateral spreading hazard (see below) are pursued, the risk due to the
landsliding hazard will also be reduced to ordinary.

Based upon our qualitative analysis, we conclude that liquefaction and lateral spreading may
occur during the lifetime of the proposed developments and will create a greater than ordinary
risk if is not adequately mitigated. We hasten to add, however, that our analysis is qualitative in
nature. If at any time the project geotechnical engineer performs a more robust quantitative
liquefaction analysis that concludes that liquefaction is not a potential hazard, we will defer to
that conclusion. We have plotted several prescriptive lateral spreading set back lines as dictated
by Pacific Crest Engineering upon our geological map (see Plate 1), as requested by Pacific Crest
Engineering.

Readers of this report, particularly design professionals, should read the body of the text for a
more substantial discussion of the above-listed conclusions, and the accompanying
recommendations.

g If you have any questions or comments regarding this report, please contact us at your earliest
convenience.
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INTRODUCTION

This report presents the results of our geological feasibility investigation for the future proposed
developments for the undeveloped farm land east of Atkinson Lane in Watsonville, California.
The area studied for this project is bound by Corralitos Creek and existing residential
development along Atkinson Lane, Paloma Way, Brewington Avenue, and Brookhaven Lane.
The site is being considered for future residential development by the County of Santa Cruz
(Figure 1 and Plate 1).

The purpose of this investigation was to evaluate the geologic feasibility of constructing an entire
residential development for the study area, complete with the typical types of attendant utilities
such as storm drains, sewers, water supply lines and other various types of utilities. We have
investigated in a preliminary fashion the potential geologic hazards relevant to the proposed
development.

SCOPE OF INVESTIGATION

Work performed during this study included:

1. A review of geologic and geotechnical engineering literature pertinent to the subject property,
including an attempt to review existing geological and geotechnical engineering reports for the

surrounding developed areas available at the County of Santa Cruz and City of Watsonville
planning departments.

2. Examination and interpretation historical vertical stereo pair aerial photographs.

3. Geologic reconnaissance of the property and surrounding area, including site-specific
geological mapping.

4. Review of small-diameter boring and cone penetrometer testing sounding data obtained by
Pacific Crest Engineering Inc. [PCEI] and locations of their borings and soundings upon the
digital base map provided to us by RBF Consulting.

5. Deterministic seismic hazards analysis.

6. Analysis and interpretation of the geologic data and preparation of this report.

No subsurface investigation was performed at this site by our firm.

REGIONAL GEOLOGIC SETTING

The study area lies in the Watsonville lowlands, on the western flank of the Santa Cruz
Mountains, in the central portion of the Coast Ranges physiographic province of California

(Figure 2). This portion of the Coast Ranges is formed by a series of rugged, linear ridges and
valleys following the pronounced northwest to southeast structural grain of central California
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geology. The Santa Cruz Mountains are mostly underlain by a large, elongate prism of granitic
and metamorphic basement rocks, known collectively as the Salinian Block. These rocks are
separated from contrasting basement rock types to the northeast and southwest by the San
Andreas and San Gregorio-Nacimiento strike-slip fault systems, respectively. Overlying the
granitic basement rocks is a sequence of dominantly marine sedimentary rocks of Paleocene to
Pliocene age and non-marine sediments of Pliocene to Pleistocene age (Figure 1).

Throughout the Cenozoic Era, this portion of California has been dominated by tectonic forces
associated with lateral or "transform" motion between the North American and Pacific
lithospheric plates, producing long, northwest-trending faults such as the San Andreas and San
Gregorio, with horizontal displacements measured in tens to hundreds of miles. Accompanying
the northwest direction of the horizontal (strike-slip) movement of the plates have been episodes
of compressive stress, reflected by repeated episodes of uplift, deformation, erosion and
subsequent redeposition of sedimentary rocks. Near the crest of the Santa Cruz Mountains, this
tectonic deformation is most evident in the sedimentary rocks older than the middle Miocene,
and consists of steeply dipping folds, overturned bedding, faulting, jointing, and fracturing.
Along the coast, the ongoing tectonic activity is most evident in the formation of a series of
uplifted marine terraces. The Loma Prieta earthquake of 1989 is the most recent reminder of the
geologic unrest in the region.

The Quaternary history of the Watsonville lowlands has been dominated by fluvial, marine and
eolian deposition because the central Monterey Bay region has been relatively stable, while the
northern Monterey Bay region has been tectonically uplifted. The earth materials in the vicinity
of the study area are mostly fluvial and alluvial fan sediments graded to one or more Sangamon
highstands of sea level (Dupré; 1975a & b, 1984, 1990; Dupré and Tinsley, 1980).

REGIONAL SEISMIC SETTING

California's broad system of strike-slip faulting has had a long and complex history. Some of
these faults present a seismic hazard to the subject property. The most important of these are the
San Andreas, Zayante(-Vergeles) and Monterey Bay-Tularcitos fault zones (Figures 2 and 3).
These faults are considered to be capable of producing large magnitude earthquakes (Cao et al.,
2003). Each fault is discussed below. Locations of epicenters associated with the faults are
shown in Figure 3.

San Andreas Fault

The San Andreas fault is active and represents the major seismic hazard in northern California
(Working Group on Northern California Earthquake Potential [NCEP], 1996). The main frace of
the San Andreas fault trends northwest-southeast and extends over 700 miles from the Gulf of
California through the Coast Ranges to Point Arena, where the fault extends offshore.

Geologic evidence suggests that the San Andreas fault has experienced right-lateral, strike-slip

movement throughout the latter portion of Cenozoic time (the past 20 to 30 million years), with
cumulative offset of hundreds of miles. Surface rupture during historical earthquakes, fault creep,
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and historical seismicity confirm that the San Andreas fault and its branches, the Hayward,
Calaveras, and San Gregorio faults, are all active today.

Historical earthquakes along the San Andreas fault and its branches have caused significant
seismic shaking in the Monterey Bay area. The two largest historically recent earthquakes on the
San Andreas to affect the area were the moment magnitude (M) 7.9 San Francisco earthquake of
18 April 1906 (actually centered near Olema) and the M, 6.9 Loma Prieta earthquake of 17
October 1989. The San Francisco earthquake caused severe seismic shaking and structural
damage to many buildings in the Monterey Bay arca. The Loma Prieta earthquake appears to
have caused more intense seismic shaking than the 1906 event in localized areas of the Santa
Cruz Mountains, even though its regional effects were not as extensive. There were also
significant earthquakes in northern California along or near the San Andreas fault in 1838, 1863
and possibly 1890 (Sykes and Nishenko, 1984; NCEP, 1996).

Geologists have recognized that the San Andreas fault system can be divided into segments with
“characteristic” earthquakes of different magnitudes and recurrence intervals (Working Group on
California Earthquake Probabilities [WG], 1988 and 1990). A study by NCEP in 1996 has
redefined the segments and the characteristic earthquakes for the San Andreas fault system in
northern and central California. Two “locked” overlapping segments of the San Andreas fault
system represent the greatest potential hazard to the property.

The first segment is defined by the rupture that occurred from Cape Mendocino to San Juan
Bautista along the San Andreas fault during the great M, 7.9 earthquake of 1906. The NCEP
(1996) has hypothesized that this "1906 rupture" segment experiences earthquakes with
comparable magnitudes at intervals of about two hundred years.

The second segment is defined by the rupture zone of the M,, 6.9 Loma Prieta earthquake.
Although it is uncertain whether this "Santa Cruz Mountains" segment has a characteristic
earthquake independent of great San Andreas fault earthquakes, the NCEP (1996) has assumed
an “idealized” earthquake of M, 7.0 with the same right-lateral slip as the 1989 Loma Prieta
earthquake but having an independent segment recurrence interval of 138 years and a multi-
segment recurrence interval of 400 years.

The 2002 WG (2003) segmentation model is largely similar to that adopted by NCEP in 1996,
although they have added more complexity to the model, and have reduced the forecasted
magnitudes for the different segments. The 2002 California probabilistic seismic hazard maps
issued by the California Geological Survey (Cao et al., 2003) appear to have largely adopted the
earthquake magnitudes issued by the 2002 WG. The most significant change in modeling the
San Andreas Fault Zone by Cao et al. (2003) is the elimination of a singular listing of the
penultimate event, the 1906 Mw 7.9 carthquake (although such an event can be derived by
looking at the aggregate probability of the individual segments rupturing together, as they did in
1906).

In spite of the increasing complexity of the models addressing different size earthquakes with
different recurrence intervals on the sundry segments of this fault, it is undeniable that the 1906
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M,, 7.9 earthquake still eclipses all the other events which have occurred on the San Andreas
fault in this region. Keeping this in mind, it is important that any site-specific seismic analyses
performed for development on the property take the 1906 event into account, particularly since
the empirical evidence presented by field researchers indicates the 1906 event recurs every
several centuries.

Zayante (-Vergeles) Fault

The Zayante fault lies west of the San Andreas fault and trends about 50 miles northwest from
the Watsonville lowlands into the Santa Cruz Mountains. The southern extension of the Zayante
fault, known as the Vergeles fault, merges with the San Andreas fault south of San Juan Bautista.

The Zayante-Vergles fault has a long, well-documented geological history of vertical movement
(Clark and Reitman, 1973), probably accompanied by right-lateral, strike-slip movement (Hall et
al., 1974; Ross and Brabb, 1973). Stratigraphic and geomorphic evidence indicates the Zayante-
Vergles fault has undergone late Pleistocene and Holocene movement and is potentially active
(Buchanan-Banks et al., 1978; Coppersmith, 1979).

Some historical seismicity may be related to the Zayante-Vergles fault (Griggs, 1973). For
instance, the Zayante-Vergles fault may have undergone sympathetic fault movement during the
1906 earthquake centered on the San Andreas fault, although this evidence is equivocal
(Coppersmith, 1979). Seismic records strongly suggest that a section of the Zayante-Vergles fault
approximately 3 miles long underwent sympathetic movement in the 1989 earthquake. The
carthquake hypocenters tentatively correlated to the Zayante-Vergles fault occurred at a depth of
5 miles; no instances of surface rupture on the fault have been reported.

In summary, the Zayante-Vergles fault should be considered potentially active. The NCEP (1996}
considers it capable of generating a magnitude 6.8 earthquake with an effective recurrence
interval of 10,000 years. Alternatively, Cao et al. (2003) considers this fault capable of
generating a maximum earthquake of Mw 7.0, with no stated recurrence interval.

Monterey Bay-Tularcitos Fault Zone

The Montercy Bay-Tularcitos fault zone is 6 to 9 miles wide, about 25 miles long, and consists of
many en échelon faults identified during shipboard seismic reflection surveys (Greene, 1977).
The fault zone trends northwest-southeast and intersects the coast in the vicinity of Seaside and
Ford Ord. At this point, several onshore fault traces have been tentatively correlated with
offshore traces in the heart of the Monterey Bay-Tularcitos fault zone (Greene, 1977; Clark et al.,
1974; Burkland and Associates, 1975). These onshore faults are, from southwest to northeast, the
Tularcitos-Navy, Berwick Canyon, Chupines, Seaside, and Ord Terrace faults. Only the larger of
these faults, the Tularcitos-Navy and Chupines, are shown on Figure 2. It must be emphasized
that these correlations between onshore and offshore portions of the Monterey Bay-Tularcitos
fault zone are only tentative; for example, no concrete geologic evidence for connecting the Navy
and Tularcitos faults under the Carmel Valley alluvium has been observed, nor has a direct
connection between these two faults and any offshore trace been found.

ZINN GEOLOGY
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: Qutcrop evidence indicates a variety of strike-slip and dip-slip movement associated with

- onshore and offshore traces. Earthquake studies suggest the Monterey Bay-Tularcitos fault zone
is predominantly right-lateral, strike-slip in character (Greene, 1977). Stratigraphically, both

= offshore and onshore fault traces in this zone have displaced Quatemary beds and, therefore, are
o considered potentially active (Buchanan-Banks et al., 1978). One offshore trace, which aligns

g with the trend of the Navy fault, has displaced Holocene beds and is therefore active by definition
) (Buchanan-Banks et al., 1978).

- Seismically, the Monterey Bay-Tularcitos fault zone may be historically active. The largest
historical earthquakes fentatively located in the Monterey Bay-Tularcitos fault zone are two
events, estimated at 6.2 on the Richter Scale, in October 1926 (Greene, 1977). Because of

- possible inaccuracies in locating the epicenters of these earthquakes, it is possible that they

' actually occurred on the nearby San Gregorio fault zone (Greene, 1977). Another earthquake in
) April 1890 might be attributed to the Monterey Bay-Tularcitos fault zone (Burkland and

s Associates, 1975).

The NCEP (1996) has assigned an earthquake of M, 7.1 with an effective recurrence interval of
| 2,600 years to the Monterey Bay-Tularcitos fault zone, based on Holocene offshore offsets.
- Petersen et al. (1996) have a similar earthquake magnitude, but for a recurrence interval of 2,841
, years. Their earthquake is based on a composite slip rate of 0.5 millimeters per year (after
- Rosenberg and Clark, 1995).

o Cao et al. (2003) has developed a model for the Monterey Bay fault zone that combines slip rates
o of the different segments, resulting in a composite slip rate of 0.5 mm per year and a forecasted
- earthquake of Mw 7.3, with no stated recurrence interval. The Cao et al. (2003) model adopted
- implicitly assumes that all the assessed segments in the Monterey Bay fault zone each have an
independent slip rate of 0.1 mm per year (based upon the one slip rate developed by Rosenberg
and Clark, 1995 for the Tularcitos segment), and essentially assigns the composite slip rate to the
Tularcitos trace of the Monterey Bay fault zone.

SITE GEOLOGIC SETTING

L

The Geologic Map (Plate 1) and Geological Cross Sections (Plate 2) graphically depict relevant
geologic information for the study area. See also the Local Geology Map (Figure 4), Flood
Insurance Rate Index Map (Figure 5), Fault Index Map (Figure 6) and Liquefaction Susceptibility
Map (Figure 7) for information of a more general nature.

¢ FNE

Topography

The study area consists of gently rolling hills descending east to the nearly flat flood-plain of
Corralitos Creek. The rolling hills are extensively cultivated, primarily by strawberry crops, with
wild grasses and stands of eucalyptus and oak making up the balance. Grading in the form of
disturbances related to tilling and minor road cuts and fill prisms are typically less than several
feet high and sloped at least 2:1 (horizontal:vertical). The Corralitos Creek flood-plain is
vegetated with varied crops. Most of the flood plain generally slopes very gently to the north
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toward Corralitos Creek, with the exception of a small pond near the western edge of the study
area. Existing grading in this terrain is primarily restricted to tilling related to farming practices
and spots along the creek where the natural levees have been enhanced with fill. The total
thickness of the levee fill is unknown, but likely exceeds ten feet. The creek has incised between
10 and 32 feet below the natural flood plain and the rolling hills respectively.

Earth Materials

The study area sits within the Watsonville Lowlands, a nominally subsiding basin dominated by
river and creek deposition in conjunction with fluctuating sea levels, caused by cycles of
continental glaciation, for about the last one million years. This interplay has given rise to a
series of fluvial (creek) deposits interlayered with and overlain by sand dune and rnarine terrace
deposits. The most detailed regional geologic mapping in the Watsonville Lowlands region has
been performed by Dupré and Tinsley (1980, see Figure 4), and our following descriptions of the
earth materials and their distribution in the study area closely follows the work performed by
them. There are other more modern geological citations available for this region, such as Brabb
et al. (1997) and Wagner et al. (2002), but all of those publications have simply compiled the
most detailed original work done in the region by Dupré and Tinsley (1980) rather than reflecting
an original body of work that sheds new light on the deposits in the Watsonville Lowlands.

The overall thickness of the unconsolidated flood-plain deposits in the study area is about 100
feet (Pajaro Valley Water Management Agency [PVWMAY], 1995). The alluvial deposits in turn
overlie Pleistocene terrace deposits and Aromas Sand. The total thickness of the Quaternary
sediments in the study area is about 775 feet. The Quaternary sedimentary package is underlain
by about 1800 feet of Tertiary sedimentary rocks, and ultimately granitic basement rock.

The rolling hills terrain and the entire flood-plain are probably underlain at some depth by the
mid-Quaternary age Aromas Sand, a sequence of fluvial and dune sediments. The Aromas Sand
is a heterogeneous sequence of relatively well consolidated eolian and fluvial sand, silt, clay and
gravel.

Basin deposits, levee deposits, younger flood-plain deposits, and older flood-plain deposits
(respectively shown as Qb, Qyfa, Qyf and Qof on Plate 3) are exposed at the ground surface in
the vicinity of the study area (see Figure 4). They are chiefly composed of unconsolidated,
interfingering and interbedded layers of clay, silt and fine sand.

As noted earlier, the mapping performed by Dupré and Tinsley (1980) is the most detailed map
to date of Quaternary deposits in this area. The results of the small diameter borings and cone
penetrometer soundings performed by and PCEI for this investigation are mostly consistent with
the regional research portrayed upon Figure 4. Turning to our cross section for the site (Plate 2),
we note that the site is predominantly underlain by older flood-plain deposits and the fluvial
facies of the Watsonville Terrace Deposits (Qwf on the map and sections), composed of three
stratigraphic subunits, a sand package, underlain by a clay package, with silt package appearing
to underlie everything across the site to the depths explored for this project. As may be noted on
the geological cross sections, the lateral and vertical variations are extremely complex within the
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generalized subunits, as is typically found in dynamic fluvial environments. Additionally, it
should be noted that the complexity of the stratigraphy appears to be directly correlative to the
spacing and array between the borings and the soundings. In our opinion, a plausible assumption
is that the site stratigraphy is very complex, with very few, if any specific stratigraphic beds
being continuous across the site, as is typically found in dynamic fluvial environments.

The older flood-plain deposits appear to thicken to the north and east across the site, which is
consistent with the model of a backfilling basin starting in the Late Pleistocene and continuing
through today. Corralitos Creek and the Pajaro River are essentially “drowning” in their own
sediment loads as the Pacific Ocean continues to rise and encroach inland through the millennia.
Near the western edge of the site, a pond has been created and backfilled also. It is unclear at this
stage if the formation of the pond has arisen from natural backfilling and flooding by Corralitos
Creek or if it formed as result of the rim of fill that lines its’ eastern periphery.

The contacts between the different units and subunits portrayed on the cross section (Plate 2) are
largely conjectural outside of the immediate drilling and sounding areas, due to the distance
between the subsurface investigations and the lateral and vertical variations in the underlying
fluvial stratigraphy. Nonetheless, we have attempted to extrapolate the contacts beyond the
immediate subsurface work utilizing the results of our mapping, aerial photo analysis and
geological synthesis to bring some geological perspective to the geometric relationship between
the different units and subunits.

Minor pockets of artificial fill are scattered across the site, based upon our site reconnaissance
and aerial photo analysis. Although we have shown some fill on our geologic site map, we have
not attempted to map its’ distribution in cross section because of the prohibitively small scale
used for this phase of the project.

Drainage and Groundwater

Drainage across the site is primarily by sheet flow across the uplands and flood plain to the north
and east. As noted earlier, a fill berm partially blocks drainage from the pond along the western

edge of the site.

Groundwater was encountered to within six feet of the ground surface by PCEI during their
drilling program. No seeps were observed on the site.

It has always been our understanding that the regionally persistent groundwater in the
Watsonville area is more than 100 feet below the ground surface, due to overdraft of the
underlying aquifers. The ground water encountered by PCEI in their drilling program may have
been seasonally-perched groundwater, or shallow groundwater resulting from spring irrigation on

the property.

Nonetheless, for the purposes of liquefaction analysis, PCEI appears to have assumed a
groundwater table that starts at an elevation near the thalweg of Corralitos Creek and that
progressively descends to the south, away from the creek. PCEI appears to have discounted the
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groundwater encountered above this elevation in the field in their borings and soundings as water
perched seasonally within laterally discontinuous transmissve beds. This seems reasonably
conservative from a geological perspective, considering the above-listed information procured
from their ficld investigation.

GEOLOGIC HAZARDS

In our opinion, the primary geologic hazards that could potentially impact the proposed
developments for this project are flooding, seismic shaking, landsliding, liquefaction-induced
settlement and liquefaction-induced lateral spreading. We considered the possibility that the site
could be impacted by faulting, but the nearest mapped active fault is the Zayante-Vergeles fault,
located approximately 4000 feet northeast of the study area.

Flooding Hazard

Portions of the proposed development area are located within Federal Emergency Management
Agency (FEMA) flood zones X and AE (FEMA, 2006) (see Figure 35).

All of Zone AE is an area that can be inundated to some extent by the calculated 100-year flood.
As such, we do not recommend that the development be placed within this zone, if avoidable.
As may be noted on Figure 5, this zone encroaches the flood plain beyond the centerline of
Corralitos Creek as much as 439 feet (in the extreme northeastern comer of the study area).

Portions of Zone X shown on Figure 5 portray a “buffer zone” beyond Zone AE that is subject to
inundation by the 500-year flood, or inundation less than one foot by floods with lower
recurrence interval. Similar to the recommendation for Zone AE above, we do not recommend
that the development be placed within this zone, if avoidable.

As may be noted on Figure 5, base flood elevations have been determined by FEMA for the
stretch of the study area bounded by Corralitos Creek. Future planning and design work for the
layout of the proposed developments should rely upon site-specific surveying that is tied into
FEMA benchmarks, with the boundaries of the flood zone accurately portrayed on an adequate
topographic base map prepared by a Registered Land Surveyor or Civil Engineer, so that the
hazard and risk due to flooding can be adequately assessed. If during the course of development
structures are placed within the flood zones at grade, the risk due to flooding will clearly be
greater than ordinary. If that is case, the elevation of the bottom of the lowest horizontal
structural member of the lowest floor should be at or above the base flood elevation, as required
by FEMA. However, with that said, we strongly recommend that future structures be altogether
left out of the mapped flood zones if possible, which will adequately mitigate the risk due to the
flooding by lowering it to ordinary.

Seismic Shaking Hazard

Seismic shaking on the subject properties will be intense during the next major earthquake along
local fault systems. A common measure of the intensity of ground shaking is the Modified
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Mercalli Intensity Scale (Table 1), a subjective measure of the effect of ground shaking on man-
made structures and the earth's surface. Intensity varies with distance from the causative fault, but
can also vary greatly with local geologic setting. Lawson et al. (1908) lists a Rossi-Forel Intensity
of VII to VIII for the subject properties as a result of the 1906 earthquake, although it should be
emphasized that this estimate is based on a small number of field observations in an area sparsely

TABLE 1
Modified Mercalli Intensity Scale

The modified Mercalli scale measures the intensity of ground shaking as determined from observations of an earthquake's
effect on people, structures, and the Earth's surface. Richter magnitude is not reflected. This scale assigns to an earthquake
event a Roman numeral from I to XII as follows:

1 | Not feli by people, except rarely under especially favorable circumstances.

1T | Felt indoors only by persons at rest, especially on upper floors. Some hanging objects may swing.

I | Felt indoors by several. Hanging objects may swing slightly. Vibration like passing of light trucks. Duration
estimated. May not be recognized as an earthquake.

IV | Felt indoors by many, outdoors by few. Hanging cbjects swing. Vibration like passing of heavy trucks; or sensation
of a jolt like a heavy ball striking the walls. Standing automobiles rock. Windows, dishes, doors rattle. Wooden
walls and frame may creak.

V | Felt indoors and outdoors by nearly everyone; direction estimated. Sleepers wakened. Liquids disturbed, some
spilied. Small unstable objects displaced or upset; some dishes and glassware broken. Doors swing; shutters,
pictures move. Pendulum clocks stop, start, change rate. Swaying of tall trees and poles sometimes noticed.

VI : Felt by all. Damage slight. Many frightened and run outdoors. Persons walk unsteadily. Windows, dislies, glassware
broken, Knickknacks and books fall off shelves; pictures off walls. Fumniture moved or overturned. Weak plaster
and masonry cracked. :

VII | Difficult to stand. Damage negligible in buildings of good design and construction; slight to moderate in well-built
ordinary buildings; considerable in badly designed or poorly built buildings. Noticed by drivers of automobiles.
Hanging objects quiver. Furniture broken. Weak chimneys broken. Damage to masonry; fall of plaster, loose bricks,
stones, tiles, and unbraced parapets. Small slides and caving in along sand or gravel banks. Large bells ring,

VI | People frightened. Damage slight in specially designed structures; considerable in ordinary substantial buildings,
partial collapse; great in poorly built structures. Steering of automobiles affected. Damage or partial collapse to
some masonry and stucco. Failure of some chimneys, factory stacks, monuments, towers, ¢levated tanks, Frame
houses moved on foundations if not bolted down; loose panel walis thrown out. Decayed pilings broken off.
Branches broken from trees. Changes in flow or temperature of springs and wells. Cracks in wet ground and on
steep slopes.

IX | General panic. Damage considerable in specially designed structures; great in substantial buildings, with some
collapse. General damage to foundations; frame structures, if not bolted, shifted off foundations and thrown out of
plumb. Serious damage to reservoirs. Underground pipes broken. Conspicuous cracks in ground; liquefaction.

X | Most masonry and frame structures destroyed with their foundations. Some well-built wooden structures and
bridges destroyed. Serious damage to dams, dikes, embankments. Landslides on river banks and steep slopes
considerable. Water splashed onto banks of canals, rivers, lakes. Sand and mud shifted horizontally en beaches and
flat iand. Rails bent slightly.

XI | Few, if any masonry structures remain standing. Bridges destroyed. Broad fissures in ground,; earth slumps and
landslides widespread. Underground pipelines completely out of service. Rails bent greatly.

XII | Damage nearly total. Waves seen on ground surfaces. Large rock masses displaced. Lines of sight and level
distorted. Objects thrown upward into the air.
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populated in 1906. Preliminary estimates of Modified Mercalli intensities at the subject
properties during the Loma Prieta earthquake are about VII (Stover et al., 1990). Refer to Table 1
for the relevant portion of the Modified Mercalli Scale. Modified Mercalli Intensities of VII to
VIII are possible (see Table 1 for a description of the Mercalli Intensity Scale).

Deterministic Seismic Shaking Analysis
For the purpose of evaluating deterministic peak ground accelerations for the site, we have

considered four seismic sources, the San Andreas, Monterey Bay - Tularcitos and Zayante (-
Vergeles) fault zones. While other faults or fault zones in this region may be active, their

- potential contributions to deterministic seismic hazards at the site are overshadowed by this fault.

Table 2 shows the moment magnitude of the characteristic or maximum earthquake, estimated
recurrence interval and the distance from the site for each of this fault system. We took the fault
data from "Database of potential sources for earthquakes larger than magnitude 6 in Northern
California" (WGONCEP, 1996), Petersen et al. (1996) and Cao et al.(2003). Also shown on
Table 2 are calculated on-site accelerations from the listed earthquake derived using several
different methods. These accelerations are based on attenuation relationships derived from the
analysis of historical earthquakes. Because the historical data can be interpreted in different
ways, there are a number of different attennation relationships available. We have employed a
fairly conservative attenuation relationship for rock/shallow soil sites in deriving the acceleration
values listed in Table 2.

TABLE 2
Faults, Earthquakes and Deterministic Seismic Shaking Data
Moment . Estimated ;
. . Estimated Maximum
Magnitude of § Estimated | pyo oo | Mean Peak | Mican T Ome Considered
Characteristic or | Recurrence . Dispersion
Fault Maximum Interval from Site Ground Ground Earthquake
(km) Acceleration . Ground Motion®
Earthquake (years) 1 Acceleration
ML) & (@) (g)
Zayante-Vergeles 7.0 10,000 1.5 0.63 0.94 0.95
Monterey Bay - 7.3 2841 253 0.24 0.35 0.36
Tularcitos
San Andreas 719 210 6.3 0.46 0.68 0.69
(1906 rupture)
! Sadigh et al., 1957
*FEMA, 1998

The "maximum considered earthquake ground motion," as defined by FEMA (1998), is also
listed in Table 2. FEMA (1998) and the National Earthquake Hazards Reduction Program
suggest that in regions of high seismicity, such as coastal California, the appropriate design level
for ground shaking is the deterministically derived mean peak horizontal ground acceleration
multiplied by 1.5. Applying this method to the subject properties results in ground shaking
parameters roughly equivalent to the deterministically derived mean values plus one dispersion.
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If the deterministically derived accelerations are used for engineering analysis on the subject
propertics, we recommend utilizing the attenuation relationship developed by Sadigh et al.
(1997) for deep soil. It is important to note that predicting seismic shaking intensity is a field
that is dominated heavily by theory, with a paucity of near-field station readings in deep soil
settings. It should also be noted that the accelerations listed in Table 2 are only average values.
Therefore, we caution that the listed values are approximations, rather than precise predictions.
Actual measured "free-field" accelerations may be larger.

Based on the results listed in Table 2, the mean peak ground acceleration expected at the property
will be approximately 0.63 g, the maximum earthquake ground motion (mean acceleration plus
one dispersion) expected at the subject properties will be approximately 0.94 g, based ona M,
7.0 earthquake centered on the Zayante-Vergeles fault zone 1.5 kilometers northeast of the site.

Naeim and Anderson (1993) found that "effective peak acceleration" (EPA) is more typically
about 75 percent of the peak acceleration. Effective peak acceleration is comparable to
"repeatable high ground acceleration" (after Ploessel and Slossen, 1974) and is generally
considered to represent the large number of lower amplitude peaks on an accelerogram recording.
This suggests that the mean peak horizontal ground acceleration of 0.63 g would generate an
EPA of approximately 0.47 g.

The duration of strong shaking is dependent on magnitude. Dobry et al. (1978) have suggested a
relationship between magnitude and duration of "significant” or strong shaking expressed by the
formula:

Log D =0.432 M - 1.83 (where D is the duration and M is the magnitude).

On the basis of the above relationship, the duration of strong shaking associated with a
magnitude 7.0 earthquake (the characteristic earthquake for the Zayante-Vergeles fault zone) is
estimated to be about 16 seconds. In contrast, the duration of strong shaking associated with a
magnitude 7.9 earthquake (the characteristic earthquake for the San Andreas fault) is estimated to
be about 38 seconds. Considering the recurrence intervals of the San Andreas and Zayante-
Vergeles faults, the proposed residences are much more likely to experience the characteristic
event on the San Andreas, with lower peak accelerations than the design earthquake on the
Zayante-Vergeles but lasting about two times as long (see Table 2). Bear in mind that the
duration of strong seismic shaking may be even more critical as a design parameter than the peak
acceleration itself.

Landsliding Hazard

Most of the study area is subject to a low potential for landsliding to occur within the design life
of most structures, corresponding to an ordinary risk for this hazard. However, the Corralitos
Creek embankment is fairly steep and ranges in height between 10 and 32 feet above the thalweg
of the creek, and is underlain by Pleistocene age sediments that can be prone to failure if
undercut by the creek or subjected to strong seismic shaking on nearby faults. Keeping this
mind, we recommend that structures be sited at least 50-feet away from the crest of the
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embankment to avoid siting them within an area that could conceivably be affected by
landsliding within the next 50-years.

In summary, it is our opinicn that the proposed development will be subject to a greater than
ordinary risk related to the landsliding hazard if the recommended mitigation measure is not
pursued. It should also be noted, though, that if the prescribed setback mitigation measures for
the flooding hazard and liquefaction-induced lateral spreading hazard (see next section} are
pursued, the risk due to the landsliding hazard will also be reduced to ordinary.

Liquefaction and Lateral Spreading Hazards

The physical process of seismically induced liquefaction is well understood (Youd, 1973; Seed
and Idriss, 1982; National Research Council, 1985). During an earthquake seismic waves travel
through the earth and vibrate the ground. In cohesionless, granular materials having low relative
density (loose sands for example), this vibration can disturb the particle framework, thus leading
to increased compaction of the material and reduction of pore space between the framework
grains. If the sediment is saturated, water occupying the pore spaces resists this compaction and
exerts pore pressure that reduces the contact stress between the sediment grains. With continued
shaking, transfer of intergranular siress to pore water can generate pore pressures great enough to
cause the sediment to lose its strength and change from a solid state to a liquefied state. This
mechanical transformation can cause various kinds of ground failure at or near the ground
surface.

The liquefaction process typically occurs at depths less than 50 feet below the ground surface,
although liquefaction can occur at deeper intervals, given the right conditions. The most

~ susceptible zone occurs at depths shallower than 30 feet below the ground surface. Diminished

susceptibility as depth increases is due to the increased firmness of deeper sedimentary materials,
which can be attributed mainly to two factors: 1) increased overburden pressure resulting from
the load of overlying sediment layers, and 2) increased geologic age. These two factors tend to
create a denser packing of sediment grains in the deeper sedimentary materials, which thus are
less likely to experience the additional compaction and elevated pore pressures that are necessary
to induce loss of shear strength and liquefaction during an earthquake.

Liquefaction can lead to several types of ground failure, depending on slope conditions and the
geologic and hydrologic setting (Seed, 1968; Youd, 1973; Tinsley et al, 1985). The four most
common types of ground failure are: 1) lateral spreads, 2) flow failures, 3) ground oscillation and
4) loss of bearing strength. Sand boils (injections of fluidized sediment) commonly accompany
these different types of ground failure and form sand volcanoes at the ground surface or
convolute layering and sand dikes in subsurface sediment layers.

Detailed studies of different earthquakes and associated liquefaction events (Lawson, 1908;

Youd and Hoose, 1978; Tinsley and Dupré, 1992; Obermeier, 1989; Ziony, 1985; Youd and
Wieczorek, 1982; Muir and Scott, 1982) has shown the following:
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1. Lateral spreading is generally limited to unconsolidated late Holocene fluvial, basin,
estuarine and channel-fill deposits. The toes of the lateral spreads are typically located in
the faces of active channel margins. The heads of lateral spreads are typically located
between the contact of young channel deposits with either overbank deposits of
equivalent age, or overbank deposits of older Holocene units. Lateral spread fissures tend
to follow the flow directions of the fluvial deposits.

2. Lateral spread fissures have occurred as far as 7 miles away from the main channel of a
river in fluvial environments (Obermeier, 1989), and have been mapped up to 0.5 miles 1n
length. The lateral spreads appear to occur most commonly on slopes with gradients of
0.3 to 3 degrees. During the 1989 Loma Pricta carthquake, lateral spread failures occurred
as far as 150 meters from the active stream channel of the Pajaro River (in the
Watsonville region to the north). The 1989 Loma Prieta earthquake induced failures had
lateral displacements of a few millimeters to 2 meters and vertical displacements that
were typically less than 30 centimeters. Extensive damage due to liquefaction and lateral
spreading appears to have occurred along the main channel of the Salinas River during
the 1906 earthquake. At the Salinas River bridge crossing (Hilltown}), the foundation
piles at the south end of the bridge moved 6 to 7 feet southward, and an oil pipeline
crossing the bridge was buckled due to 7 feet of shortening. The pipeline was also
extensively damaged where it was buried near the active channel of the river.

The subject site does not appear to have experienced liquefaction historically (Lawson, 1908;
Youd and Hoose, 1978; Dupré and Tinsley, 1980). The site is located in an area of Quaternary
earth materials described as having low and moderate liquefaction susceptibility by Dupré and
Tinsley (1980) (Figure 7). No liquefaction or lateral spreading was reported to have occurred
during the 1989 Loma Prieta earthquake on the subject site, or directly nearby. The different
types of ground failure associated with liquefaction often leave geomorphic evidence after the
event in the form of scarps, and open (or infilled) ground cracks, and sand volcanoes. This type
of evidence can be readily observed via site reconnaissance or aerial photo analysis on
undisturbed ground long after the liquefaction has occurred. However, if the ground surface is
disturbed by subsequent grading activity (such as farm-related tilling}, the ground information is
erased.

We did not observe evidence of differential settlement, lurch cracking or lateral spreading during
our aerial photo analysis or our site reconnaissance. However, any evidence of past liquefaction
may have been obscured by the farming and cultural activities at the site.

In spite of the paucity of historical evidence of damage related to liquefaction-induced
settlement, Pacific Crest Engineering has performed liquefaction and settlement analyses for the
site. The underlying soils analyzed for this project appeared to meet the preliminary screening
criteria for liquefiable soils, considering the relatively soft and loose density of the sediments,
presence of shallow groundwater, and abundance of nearby faults capable of generating large
magnitude earthquakes. After analyzing the soils, Pacific Crest Engineering concluded that some
of the sand and silt beds underlying the proposed development area are susceptible to
liquefaction (using conservative assumptions). The most liquefiable deposits appear to have
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been related to the older flood-plain deposits near the Corralitos Creek embankment.
Additionally, it appears that the some sections of the Pleistocene age Watsonville Terrace
Deposits are also potentially liquefiable, which is slightly contradictory to the regional
liquefaction susceptibility map by Dupré and Tinsley (1980).

Calculated lateral spreading displacements by Pacific Crest Engineering range between 0 and 65
inches, with the bulk of the soils experiencing liquefaction-related lateral spreading occurring
creek-ward of a line set back approximately 150-fect from the top the Corralitos Creck bank (see
Plate 1).

The arca of the pond also appears to be an area of concern with respect to liquefaction and lateral
spreading, as indicated by the preliminary analysis by Pacific Crest Engineering. As a result of
their analysis, they have recommended that proposed developments be set back at least 50-feet
from the high water mark of the pond or the edge of the riparian/wetlands boundary, whichever is
greater.

A recent peer-reviewed journal paper by Youd et al. (2009) has addressed the apparent
discrepancy between calculated/predicted lateral spreading displacements and actual observed
displacements in the field after an earthquake. The researchers for this paper studied liquefaction
and lateral spreading sites in Turkey that were subjected to the M, 7.5 1999 Kocaeli, Turkey
Earthquake. The findings from their study that are germane to this project are as follows:

1. Fine-grained sediments that should have liquified using the criteria of Bray and Sancio (2006)
did not display lateral spread displacements;

2. The absence of lateral spread at the sites studied was due to either: (a) the tendency for
nonplastic silts at low confining stress to dilate during shear; or (b) the inherent undrained shear
strength of liquefied plastic silts and clays;

3. Zero-displacement lateral spread sites previously studied and analyzed by prior researchers,
such Youd et al. (2002) were discarded even though those sites may have been underlain by
liquefiable sediments, which subsequently results in an overestimation of lateral spread
displacement calculations;

4, Sites with complex liquefiable stratigraphy (such as the Atkinson Lane site) may record
negligible lateral spread displacements in the field during earthquakes due to the discontinuous
lenses of sediment with sufficient shear resistance in the discontinuities to prevent the lateral
spread.

In summary, liquefaction occurs where young, unconsolidated, saturated sands and silts are
subjected to intense seismic shaking. Although only some of the earth materials in the proposed
area of development are not considered to have high liquefaction potential by regional
researchers, the site-specific analysis by Pacific Crest Engineering indicates that the potential is
high for liquefaction to occur within the design life of the proposed development for at least a
portion of all the sediment packages across the site. Additionally, the presence of liquefiable
sediments that may be exposed in the Corralitos Creck embankment leads us to conclude that
there may also be a high potential for lateral spreading to impact proposed developments that are
close to the embankment. However, a recent paper by Youd et al. (2009) appears to indicate that
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calculated lateral spread displacements may be higher than the actual field measured
displacements, particularly for fine-grained sediments in complex stratigraphic sites.

Based upon our qualitative analysis, we conclude that liquefaction and lateral spreading may
occur during the lifetime of the proposed developments and will create a greater than ordinary
risk if is not adequately mitigated. We hasten to add, however, that our analysis is qualitative in
nature. If at any time the project geotechnical engineer performs a more robust quantitative
liquefaction analysis that concludes that liquefaction is not a potential hazard, we will defer to
that conclusion.

At the request of Pacific Crest Engineering, we have plotted a lateral spreading hazard set back
boundary upon our geological map (Sce Plate 1). We have also taken the liberty of plotting the
50-foot setback line encircling the pond area, using the high water mark on the orthophoto base
as a guide for the line (see Plate 1).

CONCLUSIONS

Based on the information gathered and analyzed in the steps outlined above, it is our opinion that
the proposed development is geologically feasible, and will be subject to “ordinary™ risks as
defined in Appendix B, provided our recommendations are followed. Appendix B should be
reviewed in detail by all future professionals, developers and all property owners to determine
whether an "ordinary” risk as defined in the appendix is acceptable. If this level of risk is
unacceptable to them, then the geologic hazards in question should be mitigated to reduce the
corresponding risks to an acceptable level.

Portions of the study area bordering Corralitos Creek appear to subjected to a greater than
ordinary risk due to flooding hazards, as portrayed upon Figure 5.

The subject property is located in an area of high seismic activity and will be subject to strong
seismic shaking in the future. The controlling seismogenic source for the subject property is the
Zayante-Vergeles fault, 1.5 kilometers to the northeast. The design earthquake on this fault
should be a M, 7.0. Expected duration of strong shaking for this event is about 16 seconds.
Although it yields lower seismic shaking values, the expected duration of strong shaking for a
M,, 7.9 earthquake on the San Andreas fault is about 38 seconds. Deterministic analysis for the
site yields a mean peak ground acceleration of 0.63 g with an associated effective peak
acceleration of 0.47, and a mean peak ground acceleration plus one dispersion of 0.94 g.

Most of the study area is subject to a low potential for landsliding to occur within the design life
of most structures, corresponding to an ordinary risk for this hazard. However, it is our opinion
that the Corralitos Creek embankment can be prone to failure if undercut by the creek or
subjected to strong seismic shaking on nearby faults. Hence, development should be set back
from the crest of the embankment to mitigate the risk and lower it to ordinary. It should be
noted, though, that if the prescribed setback mitigation measures for the flooding hazard and
liquefaction-induced lateral spreading hazard (see below) are pursued, the risk due to the
landsliding hazard will also be reduced to ordinary.
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Based upon our qualitative analysis, we conclude that liquefaction and lateral spreading may
occur during the lifetime of the proposed developments and will create a greater than ordinary
risk if is not adequately mitigated. We hasten to add, however, that our analysis is qualitative in
nature. If at any time the project geotechnical engineer performs a more robust quantitative
liquefaction analysis that concludes that liquefaction is not a potential hazard, we will defer to
that conclusion. We have plotted several prescriptive lateral spreading set back lines as dictated
by Pacific Crest Engineering upon our geological map (see Plate 1), as requested by Pacific Crest
Engineering.

RECOMMENDATIONS

1.

As may be noted on Figure 5, base flood elevations have been determined by FEMA for
the stretch of the study area bounded by Corralitos Creek. Future planning and design
work for the layout of the proposed developments should rely upon site-specific
surveying that is tied into FEMA benchmarks, with the boundaries of the flood zone
accurately portrayed on an adequate topographic base map prepared by a Registered Land
Surveyor or Civil Engineer, so that the hazard and risk due to flooding can be adequately
assessed.

We strongly recommend that future structures be altogether left out of the mapped flood
zones if possible, which will adequately mitigate the risk due to the flooding by lowering
it to ordinary. If during the course of development structures are placed within the flood
zones at grade, the risk due to flooding will clearly be greater than ordinary. If that is
case, the elevation of the bottom of the lowest horizontal structural member of the lowest
floor should be at or above the base flood elevation, as required by FEMA.

With respect to the risk related to the landsliding of the creek embankment, we
recommend that structures be sited at least 50-feet away from the crest of the
embankment. It should also be noted, though, that if the prescribed setback mitigation
measures for the flooding hazard and liquefaction-induced lateral spreading hazard (see
below) are pursued, the risk due to the landsliding hazard will also be reduced to
ordinary.

The project geotechnical engineer should perform a quantitative analysis of liquefaction-
induced hazards, such as settlement and lateral spreading. Foundations and structural
elements for the proposed developments should also be designed to resist the forces
generated by liquefaction and lateral spreading, unless a more robust quantitative analysis
by the project geotechnical engineer indicates that this is unnecessary. All proposed
development should lie behind the prescriptive lateral spreading hazard line that is set
back 150-feet from the top of the creek bank, as dictated by Pacific Crest Engineering.
Additionally, all proposed development should be set back at least 50-feet from the pond
high water line or riparian/wetland boundary, as recommended by Pacific Crest
Engineering.
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The project engineers and designers should review our seismic shaking parameters and
choose a value appropriate for their particular analyses if necessary.

We recommend that all drainage from improved surfaces such as walkways, patios, roofs,
and driveways be collected and dispersed on site in such a way as to avoid ponding on the
ground adjacent to a building site or spilling directly onto steep slopes without some form
of erosion protection. Gutters should be utilized on rooftops, channeling drainage to
appropriate storm drain facilities, the pond, or Corralitos Creek.

INVESTIGATIVE LIMITATIONS

1.

Our services consist of professional opinions and recommendations made in accordance
with generally accepted engineering geology principles and practices. No warranty,
expressed or implied including any implied warranty of merchantability or fitness for the
purpose is made or intended in connection with our services or by the proposal for
consulting or other services, or by the furnishing of oral or written reports or findings.

The analysis and recommendations submitted in this report are based on the geologic
information derived from the steps outlined in the scope of services section of this report.
The information is derived from necessarily limited natural and artificial exposures.
Consequently, the conclusions and recommendations should be considered preliminary.

The conclusions and recommendations noted in this report are based on probability and in
no way imply the site will not possibly be subjected to ground failure or seismic shaking
so intense that structures will be severely damaged or destroyed. The report does suggest
that building structures at the subject site, in compliance with the recommendations noted
in this report, is an "ordinary" risk as defined in Appendix B.

This report is issued with the understanding that it is the duty and responsibility of the
owner or his representative or agent to ensure that the recommendations contained in this
report are brought to the attention of the architect and engineer for the project,
incorporated into the plans and specifications, and that the necessary steps are taken to
see that the contractor and subcontractors carry out such recommendations in the field.

The findings of this report are valid as of the present date. However, changes in the
conditions of property and its environs can occur with the passage of time, whether they
be due to natural processes or to the works of man. 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, the conclusions and
recommendations contained in this report cannot be considered valid beyond a period of
two years from the date of this report without review by a representative of this firm.
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BASE MAP: U.S. Geological Survey, 1954 (photorevised 1995), Watsonville West Quadrangle, California,
7.5" topographic series, scale 1:24,000 and U.S. Geologic Survey, 1955 (photorevised 1295), Wastonville
East Quadrangle, California 7.5 topographic series 1:24,000.
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Reference: Jennings, C.W., 1977, Geologic Map of California: California Depariment of Congervation, Division

of Mines and Geology, scale 1:750,000.

Digital Data: Saucedo, G.J., Bedford, D.R., Raines, G.L., Miller, R.J., and Wantworth, C.M., 2000, GIS Data for
the Geologic Map of California: California Department of Conservation, Division of Mines and Geology, CD-ROM

2000-007, ver. 2.0,
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Seismicity Information: Magnitude 4 and greater earthquakes, compiled from various
sources, 17609 to 2000; available at www.consrv.cagov/CGS/rghm/quakes/cgs2000_fnl.txt
Fault Infoermation: Jennings, C.W., 1977, Geologic map of California: California Department
of Conservation, Division of Mines and Geology, scale 1:750,000
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BASE MAP: “MAPS SHOWING GEOLOGY AND LIQUEFACTION POTENTIAL OF NORTHERN MONTEREY
AND SOUTHERN SANTA CRUZ COUNTIES, CALIFORNIA”, Dupre and Tinsley, 1980, Sheet 1 of 2,

Scale 1:62,500, U.8. Geological Survey Miscellaneous Field Studies Map MF-1199.

EXPLANATION

Qb Basin deposits
Qyf  Younger flood-plain deposits

Qvyfa  Veneer of younger flood-plain deposits
Qof Older flood-plain deposits W E

Qyt Younger terrace deposits
Qwf  Fluvial facies - Terrace deposits of Watsonville

Qwa  Alluvial fan facies - Terrace deposits of Watsonville SCALE 1:24,000
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BASE MAP: U.S. Geological Survey, 1954 {(photorevised 1995), Watsonville West Quadrangle, California, 7.5'
topographic series, scale 1:24,000, U.S. Geological Survey, 1955 (photorevised 1995), Wastonville east Quadrangle,

; California 7.5’ topographic series 1:24,000. Excerpts of fault traces taken from Hall et al. {1974), “Faults and their
potential hazards in Santa Cruz County”, U.S. Geological Survey Miscellaneous Field Studies Map MF-626, scale
- 1:62,500.COUNTY, CALIFORNIA, USGS.
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AND SOUTHERN SANTA CRUZ COUNTIES, CALIFORNIA™, Dupre and Tinskey, 1980, Sheet 2 of 2,
Scale 1:62,500, U.S. Geological Survey Miscellaneous Field Studies Map MF-119%.

ZONES OF LIQUEFACTION SUSCEPTIBILITY

VERY HIGH SUSCEPTIBILITY FOR LIQUEFACTION: Sediments that are characterized by high susceptibifities for figuefaction (based
on engineering tests) and for which there is historical evidence of extensive liquefaction-induced ground failure in the 1906 earthguake
are classified as having very high susceptibility for liguefaction. Sediments in this zone are very likely to liquefy {and fail) in the event of
even a moderate earthquake. The zone is mainly restricted to younger flood-piain deposiis, as well as some basin deposits, beach sand,

and dune sand in the vicinity of Moss Landing.

HIGH SUSCEPTIBILITY FOR LIQUEFAGTION: Sediments for which engineering tests, the presence of shaflow water tables, and the focal
presence of free faces indicate high susceptibility for liquefaction, but for which no historical evidence for liquefaction has been reported, are
classed as having high susceptibility. Sediments in this zone are likely to liquefy in the even of a neartby major earthquake. Includes some
basin deposits and younger floog-plain deposits, as well as most undifferentiated aliuvial deposits and abandoned channel-fill deposits.

Most dune sand and some beach sand are also included.

MODERATE SUSCEPTIBILITY FOR LIQUEFACTION: Sediments classed as having moderate susceptibility may fiquefy In the event of a
nearby major earthquake; they include sediments for which high susceplibilities were cajculated but historical evidence for liquefaction is
absent. Inciudes older flood-plain deposits, most basin and colluvium deposits, most undifferentiated alfuvial deposits, and some iate

Pleistocene to Holocene eolian deposits.

Liquefaction Susceptibility Index Map | FIGURE #
Atkinson Lane EIR 7
Atkinson Lane JOB #
Watsonville, California 2008010-G-SC
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APPENDIX B

SCALE OF ACCEPTABLE RISKS FROM GEOLOGIC HAZARDS
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SCALE OF ACCEPTABLE RISKS FROM SEISMIC GEOLOGIC HAZARDS

Extra Project Cost Probably Required

Risk Level Structure Types to Reduce Risk to an Acceptable Level
Extremely low' Structures whose continued functioning is critical, | No set percentage {whatever is required
or whose failure might be catastrophic: nuclear for maximum attainable safety).

reactors, farge dams, power intake systems, plants
manufacturing or storing explosives or toxic

materials.
Slightly higher than under Structures whose use is critically needed after a 5 to 25 percent of project cost.?
"Extremely low" level’ disaster: important utility centers; hospitals; fire,

police and emergency communication facilities;
fire station; and critical transportation ¢lements
such as bridges and overpasses; also dams.

Lowest possible risk to Structures of high occupancy, or whose use aftera | 5 to 15 percent of project cost.*

occupants of the structure.’ disaster would be particularly convenient: schools,

churches, theaters, large hotels, 2nd other high rise
buildings housing large numbers of people, other
places normally attracting large concentrations of
people, civic buildings such as fire stations,
secondary utility structures, extremely large
commercial enterprises, most roads, aliernative or
non-¢ritical bridges and overpasses.

An "ordinary” level of risk The vast majority of structures: most commercial 1 to 2 percent of project cost, in most
to occupants of the and industrial buildings, small hotels and cases (2 to 10 percent of project cost in
structure.>’ apartment buildings, and single family residences. | a minority of cases).*

1 Failure of a single structure may affect substantial populations.

2 These additional percentages are based on the assumptions that the base cost is the total cost of the building or other
facility when ready for occupancy. In addition, it is assumed that the structure would have been designed and built
in accordance with current California practice. Moreover, the estimated additional cost presumes that structures in
this acceptabie risk category are to embody sufficient safety to remain functional following an carthquake.

3 Failure of a single structure would affect primarily only the occupants.

4 These additional percentages are based on the assuinption that the base cost is the total cost of the building or
facility when ready for occupancy. In addition, if is assumed that the structures would have been designed and built
in accordance with current California practice, Moreover the estimated additional cost presumes that structures in
this acceptable-tisk category are to be sufficiently safe to give reasonable assurance of preventing injury or loss of
life during and following an earthquake, but otherwise not necessarily to remain functional.

5 "Ordinary risk": Resist minor earthquakes without damage: resist moderate earthquakes without structural damage,

but with some non-structural damage; resist major carthquakes of the intensity or severity of the strongest
experienced in California, without collapse, but with some structural damage as well as non-structural damage. In
most structures it is expected that structural damage, even in a major earthquake, could be limited to repairable
damage. (Structural Engineers Association of California)

Source: Meeting the Earthquake, Joint Committee on Seismic Safety of the California Legislature, Jan. 1974, p.9.
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SCALE OF ACCEPTABLE RISKS FROM NON-SEISMIC GEOLOGIC HAZARDS®

Risk Level Structure Type Risk Characteristics

Extremely low risk Structures whose continued functioning is critical, or 1. Failure affects substantial
whose failure might be catastrophic: nuclear reactors, populations, risk nearly equals
farge dams, power intake systemns, plants manufacturing nearly zero.
or storing explosives or toxic materials.

Very low risk Structures whose use is critically needed after a disaster: 1. Failure affects substantial
important utility centers; hospitals; fire, police and populations. Risk slightly higher
emergency communication facilities; fire station; and than 1 above.
critical transportation elements such as bridges and
overpasses; also dams.

Low risk Structures of high occupancy, or whose use after a 1. Failure of a single structure would
disaster would be particularly convenient: schools, affect primarily only the occupants,
churches, theaters, large hotels, and other high rise
buildings housing large numbers of people, other places
normally atiracting large concentrations of people, civic
buildings such as fire stations, secondary utility
structures, extremely large commercial enterprises, most
roads, altemnative or non-critical bridges and overpasses.

"Ordinary” risk The vast majority of structures: most commercial and 1. Failure only affects owners
industrial buildings, small hotels and apartment buildings, Joccupants of a structure rather
and single family residences. than a substantial population.

2. No significant potential for loss of
life or serious physical injury.

3. Risklevel is similar or comparable
to other ordinary risks (including
seismic risks) to citizens of coastai
California.

4. No coflapse of structures; structural
damage limited to repairable
damage in most cases. This degree
of damage is unlikely as a result of
storms with a repeat time of 50
years or less.

Moderate risk Fences, driveways, non-habitable structures, detached 1. Structure is not occupied or
retaining walls, sanitary landfills, recreation areas and occupied infrequently.
open space.

2. Low probability of physical injury.

3. Moderate probability of collapse.

5 Non-seismic geclogic hazards include flooding, landslides, erosion, wave runup and sinkhote collapse
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