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Al Shugart Dog Park Project No: 25116-5742-C17
December 23, 2025

GEOTECHNICAL INVESTIGATION REPORT
AL SHUGART DOG PARK IMPROVEMENTS
SCOTTS VALLEY, CALIFORNIA

l INTRODUCTION
PURPOSE AND SCOPE

The City of Scotts Valley looks to improve the Al Shugart Park area to include facilities common to a dog
park, including but not limited to new benches and pathways, a restroom, a plaza shade structure, minor
regrading and new landscaping. This report describes the geotechnical investigation and presents our
findings, conclusions, and recommendations for the proposed improvements. For purposes of this report,
“site” refers to Al Shugart Park.

Our scope of services for this project has consisted of:

1. Site reconnaissance to observe the existing conditions.
2. Review of the following published maps:
e Geologic Map of Santa Cruz County, California, Brabb, 1997.

e Preliminary Map of Landslide Deposits in Santa Cruz County, California, Cooper-Clark
and Associates, 1975.

¢ Map Showing Geology and Liquefaction Potential of Quaternary Deposits in Santa Cruz
County, California, Dupré, 1975.

¢ U.S. Geological Survey (and the California Geologic Survey), 2018, Quaternary fault and
fold database for the United States, accessed January 2020, from USGS web site:
http//earthquake.usgs.gov/hazards/qgfaults/.

e Geographic Information System - Santa Cruz County, “GISWEB Interactive Mapping
Application” http://gis.co.santa-cruz.ca.us/internet/wwwgisweb/ viewer.htm

3. The drilling and logging of five (5) exploratory borings.

4, Infiltration testing of three (3) test holes in accordance with the Central Coast Low Impact
Development Initiative, with procedures outlined in the report titled “Native Soil Assessment
For Small Infiltration-Based Storm Water Control Measures”. Our infiltration study followed
the “Shallow Quick Infiltration Test” method, as described within Attachment 1 of that

document.

5. Laboratory analysis of retrieved soil samples.

6. Engineering analysis of the field and laboratory test results.

7 Review of preliminary plans and sections showing the locations of the proposed
improvements.

8. Preparation of this report documenting our investigation and presenting geotechnical

recommendations for the design and construction of the project.
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PROJECT LOCATION

Al Shugart Park is surrounded by rural residential neighborhoods on the northern side of Scotts Valley,
with large open spaces of the East Glenwood Preserve to the northeast. The site us currently undeveloped
with the exception of walking trails/bridges, drainage improvements, and an unpaved parking lot. Riparian
growth within the drainage areas consisting of a dense growth of willow trees and native brush intersect
the generally meadow like landscape. Please refer to Figure No. 1, Regional Site Map, for the general
vicinity of the site. The site is approximately located at the following coordinates:

Latitude = 37.069289 degrees
Longitude =  -122.003950 degrees

PROPOSED IMPROVEMENTS

Based on our review of preliminary plans and discussions with the City of Scotts Valley and Verde Design
personnel, it is our understanding that the primary objective of the project is to improve the Al Shugart
Park area with two separate off leash spaces for large and small dogs, pet proof fencing and gates to
cordon off the two areas, a perimeter walking path, and new site amenities such as; a shade structure,
picnic tables, benches, lighting, waste bins, bike racks, water fountains, and a restroom structure.

PREVIOUS INVESTIGATIONS

Pacific Crest Engineering, Inc. has completed a previous subsurface exploration at the proposed site for
the pedestrian pathway and foot bridges, as denoted below:

e Pacific Crest Engineering, Inc. Geotechnical Investigation for Shugart Park Pedestrian Pathway and
Foot Bridges, Project No. 1293-5Z242-C16

The above referenced geotechnical investigation included the advancement of four (4) exploratory borings
along the northern limit of the park. Please refer to Figure No. 2, Appendix A of this report for the general
locations of these borings. The individual boring logs from the referenced investigations are included
within Appendix B of this report.

. INVESTIGATION METHODS
FIELD INVESTIGATION

Two (2) exploratory borings and three (3) infiltration test borings were drilled at the site on November 3th,
2025. The approximate locations of the test borings are shown on Figure No. 2, in Appendix A. The drilling
method used was hydraulically operated continuous flight augers on a track mounted drill rig. An engineer
from Pacific Crest Engineering Inc. was present during the drilling operations to log the soil encountered
and to choose sampler 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 hammer a vertical height of 30 inches.
The drill rig was equipped with an automatic trip hammer. The number of blows required to drive the
sampler each 6-inch increment and the total number of blows required to drive the last 12 inches was
recorded by the field engineer/geologist. The outside diameter of the samplers used was 3-inch or 2-inch
and is designated on the Boring Logs as “L” or “T”, respectively.
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The field blow counts in 6-inch increments are reported on the Boring Logs adjacent to each sample as
well as the Standard Penetration Test data (SPT). All SPT data has been normalized to a 2-inch Q.D.
sampler and is reported on the Boring Logs as SPT "N" values. The normalization method used was derived
from the second edition of the Foundation Engineering Handbook (H.Y. Fang, 1991). The method utilizes
a Sampler Hammer Ratio which is dependent on the weight of the hammer, height of hammer drop,
outside diameter of sampler, and inside diameter of sample.

The soils encountered in the borings were continuously logged in the field and visually described in
accordance with the Unified Soil Classification System (ASTM D2488) as modified in the Boring Log
Explanation, Figures No. 3 and 4, in Appendix A. The soil classification was verified upon completion of
laboratory testing in accordance with ASTM D2487.

Appendix A contains the site plan showing the locations of the test borings, our borings logs and an
explanation of the soil classification system used. Stratification lines on the boring logs are approximate
as the actual transition between soil types may be gradual.

INFILTRATION TESTING

Infiltration testing was performed within each of the three (3) proposed infiltration areas as identified by
Verde Design. The general locations of the infiltration tests are illustrated on Figure No. 2, Appendix A of
this report. The infiltration test borings were advanced to depths of O to 2 feet below the invert elevation
of the proposed stormwater infiltration feature (approximately 5 feet below the existing ground surface
elevation), as specified by the “Native Soil Assessment For Small Infiltration-Based Storm water Control
Measures” test procedure.

All infiltration test holes were drilled using a track-mounted drill rig equipped with 6é-inch or 8-inch
diameter solid flight augers. An engineer and/or geologist from Pacific Crest Engineering Inc. were present
during the drilling operations to log the soil encountered and to verify the infiltration test depths.
Approximately 1 to 2 inches of clean crushed %-inch diameter gravel was placed at the bottom of each
boring. A 4-inch diameter perforated pipe was then placed within each test hole, and the annular space
backfilled with gravel. The test holes were presoaked for approximately 24 hours prior to infiltration
testing.

The infiltration tests were performed in accordance with the Central Coast Low Impact Development
Initiative, with procedures outlined in the report titled “Native Soil Assessment For Small Infiltration-Based
Storm Water Control Measures”. Our infiltration study followed the “Shallow Quick Infiltration Test”
method, as described within Attachment 1 of the above referenced document. This procedure is generally
described as follows:

1. Atthe commencement of each test, the water level within the infiltration test boring was adjusted
to the top of the test zone (approximately 2 feet above the bottom of the boring). This was
accomplished by using graduated cylinders, allowing the volume of water placed within the test
boring to be recorded.

2. The water level within each test boring was maintained at a constant head for the initial 30 minutes
of the test. The volume of water required to maintain the constant head was recorded.
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3. Following the initial 30-minute constant head period, the water elevation was allowed to fall. This
portion of the test was continued for a minimum of 2 hours, with water elevation readings being
taken every 2 to 30 minutes contingent on the infiltration rate. The difference in water elevation
was then used to compute the infiltration rate at each time interval.

4. |If the test boring were to run out of water during the 2-hour test, it would be refilled to the initial
elevation. If the infiltration rate was such that the test boring was to run dry following 2 refills (not
including the initial fill-up), then the test was concluded.

5. If the drop-in elevation at any time was less than 6 inches in 2 hours, or if the readings were not
stable at the end of the 2-hour test, then the test was continued for an additional 2-hour interval
(4 hours total).

6. The final infiltration rate was defined as the average infiltration rate during the last time interval.
The last time interval is considered to be the last refill cycle or the last 2 hours of a 4-hour test. All
final infiltration rates (It) are calculated in (in®/in?)/hr. or (in/hr.). The factored infiltration rate (ks),
which includes a factor of safety of 2, was also calculated from the final interval.

A summary of the infiltration test results is provided below. The complete infiltration test sheets are
provided within Appendix C of this report.

LABORATORY TESTING

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

¢ Moisture Density relationships in accordance with ASTM D2937,
Gradation testing in accordance with ASTM D1140.

Atterberg Limits testing in accordance with ASTM D4318.

"R" Value testing in accordance with California 301.

The results of the laboratory testing are presented on the boring logs opposite the sample tested and/or
presented graphically in Appendix A.

1. FINDINGS AND ANALYSIS
GEOLOGIC SETTING

The surficial geology within the park is mapped as Alluvial Deposits underlain by Santa Cruz Mudstone at
depth (Brabb, 1997). The Alluvial Deposits are described by Brabb as moderately graded, generally
unconsolidated deposits of silt and sand that contain discontinuous lenses of clay and silty clay. The Santa
Cruz Mudstone is described by Brabb as slightly laminated, pale yellowish brown siliceous mudstone that
is medium to thickly bedded. The native soils encountered in the test borings are consistent with these
descriptions.

SURFACE CONDITIONS

The site is relatively flat with a mild hummocky surface and that slopes gently towards the south. Two
heavily vegetated riparian corridors cut through the park, the eastern corridor separates the parking lot
from the main park area. Public access is provided to the main park area via two existing pedestrian bridges
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that cross the northern end of the site. The southern boundary is walled by vegetation at the confluence
of the two riparian corridors.

Surface drainage within the park is directed by the sloping surface towards the riparian corridors.
Stormwater runoff from the housing development to the north appears to drain into the park and saturate
the northern end of the site. An approximately 2 foot deep drainage ditch appeared to be freshly cut north
of the pathway and had visible water several days after the previous rain. The walkway adjacent to the
drainage ditch shows longitudinal distress cracking characteristic of ground movement. The likely cause
of this ground movement is expansive subgrade material undergoing seasonal drying and wetting which
results in cyclic settlement and heave distressing the pavement surface. Site improvements will need to
address this hazard through proper site drainage, the use of non-expansive engineered fill materials, and
proper compaction of engineered fill in improved areas.

SUBSURFACE SOIL CONDITIONS

Our subsurface exploration consisted of two (2) exploratory borings and three (3) infiltration test borings
drilled as close to the proposed improvement areas as possible. The exploratory borings extended 5 feet
into the contact with hard rock (approximately 40 feet below ground surface) and infiltration test borings
extended 5 feet below ground surface. The soil profile classifications, laboratory test results and
groundwater conditions encountered for each test boring are presented in the Logs of Test Borings, in
Appendix A. The general subsurface conditions are described below.

The park subgrade is generally comprised of material consistent with Alluvial Deposits. These deposits
were generally described as interbedded layers of sand, clayey sand, and clay with varying amounts of silts
and gravels. The sand within these borings was predominantly well graded and fine to coarse grained. The
clay soils were found to have intermediate to high plasticity, which typically corresponds to moderate to
high expansive potential. The material encountered in these areas was stiff to hard at the surface, with a
layer of very soft material above the contact with hard rock.

Please refer the Logs of Test Borings in Appendix A and Appendix B, for a more detailed description of
the subsurface conditions encountered in each of our test borings at the subject site.

GROUNDWATER CONDITIONS

The groundwater conditions, as encountered in our test borings, are generally described in the following
Table:
Table No. 1 - Groundwater Measurements

Boring Location Groundwater Depth Date
B2 14 11/3/25
B4 14 11/3/25
1 20 1/11/13
2 20 1/11/13
3 15 1/31/13
4 7 1/31/13

In general, groundwater was encountered at depths ranging between 7 and 20 feet below existing grades.
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. The
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groundwater conditions described in this report reflect the conditions encountered relative to the
respective drill date at the specific locations drilled. It must be anticipated that the perched and regional
groundwater tables may vary with location and could fluctuate with variations in rainfall, runoff, irrigation
and other changes to the conditions existing at the time our measurements were made.

Please refer the Logs of Test Borings in Appendix A and Appendix B, for a more detailed description of
the groundwater conditions encountered in each of our test borings at the subject site.

STORM WATER INFILTRATION

A summary of the infiltration test results is provided below. The complete infiltration test sheets are
provided within Appendix C of this report.

Table No. 2 - Summary of Infiltration Test Results

Depth of Test Soil Gradation Infiltration Factored
Test Zone Below Soil Type within : Infiltration
S0 Gravel | Sand | Fines Rate, It
No. Existing Grade Test Zone (%) (%) (%) linlhe) Rate, K¢
(ft.) : B ) (in/hr.)
B1 4.5 Sandy Lean Clay 0.3 36.2 | 63.5 0.0 0.0
B3 4.5 Clayey Sand 4.8 67.6 | 27.6 0.0 0.0
B5 4.5 Sandy Lean Clay 1:2 369 | 61.9 0.0 0.0

FAULTING AND SEISMICITY

Faulting

Mapped faults which have the potential to generate earthquakes that could significantly affect the subject
site are listed in Table No. 4. The fault distances are approximate distances based on the U.S. Geological
Survey and California Geological Survey, Quaternary fault and fold database, accessed November 2025,
from the USGS website and overlaid onto Google Earth.

Table No. 3 - Distance to Significant Faults

Fault Name Distance (miles) Direction
Butano 5 Northeast

San Andreas 5% Northeast
Sargent 6 Northeast
Zayante-Vergeles 7% Southeast
San Gregorio 13% Southwest

Seismic Shaking and California Building Code (CBC) Design Parameters

Due to the proximity of the site to active and potentially active faults, it is reasonable to assume the site
will experience high intensity ground shaking during the lifetime of the project. Structures founded on
thick soft soil deposits are more likely to experience more destructive shaking, with higher amplitude and
lower frequency, than structures founded on bedrock. Generally, shaking will be more intense closer to
earthquake epicenters. Thick soft soil deposits large distances from earthquake epicenters, however, may
result in seismic accelerations significantly greater than expected in bedrock.
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Selection of seismic design parameters should be determined by the project structural designer. The site
coefficients and seismic ground motion values shown in the table below were developed based on CBC
2025 incorporating the ASCE 7-22 standard, and the project site location.

Table No. 4 - 2025 CBC Seismic Design Parameters !

Seismic Design Parameter ASCE 7-22 Values
Site Class D

Spectral Acceleration for Short Periods Ss =1.83g
Spectral Acceleration for 1-second Period S1=0.71g
MCE Spectral Response Acceleration for Short Period Sms = 1.88g
MCE Spectral Response Acceleration for 1-Second Period Smi = 2.14
Design Spectral Response Acceleration for Short Period Sps = 1.25¢g
Design Spectral Response Acceleration for 1-Second Period Sp1 = 1.432

Note 1: Design values have been obtained by using the ASCE Hazard Tool

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-earthquake repairs. It should be assumed that exterior improvements such as pavements or
sidewalks may need to be repaired or replaced following strong seismic shaking.

GEOTECHNICAL HAZARDS

A quantitative analysis of geotechnical hazards was beyond our scope of services for this project. In
general, however, the geotechnical hazards associated with the project site include seismic shaking
(discussed above), ground surface fault rupture, liquefaction, lateral spreading, landsliding and expansive
soils. A discussion of these hazards is presented below.

Ground Surface Fault Rupture

Pacific Crest Engineering Inc. has not performed a specific investigation for the presence of active faults
at the project site. Based upon our review of the Santa Cruz County GIS Hazard Maps, the project site is
not mapped within a fault hazard zone.

Ground surface fault rupture typically occurs along the surficial traces of active faults during significant
seismic events. Since the nearest known active, or potentially active fault trace is mapped approximately
5 miles from the site, it is our opinion that the potential for ground surface fault rupture to occur at the
site should be considered low.

Liguefaction

Liquefaction is the process in which the seismic shear waves cause an increase in the pore water pressure
in a cohesionless (sand and some non-cohesive silts) soil strata. This increase in pore water pressure
reduces the effective stress that confines the soil. The reduction in effective stress causes a reduction in
the shear modulus of the soil, which in turn, results in increased soil deformation. Also associated with
liquefaction is a loss in bearing strength. In the case of full liguefaction, when the increase in pore water
pressure reduces the confining stress to zero, the soil experiences a full loss of strength and undergoes
large viscous deformations. Lateral spreading is possible when liquefaction occurs in ground having even
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minimal slope. Primary factors that can trigger liquefaction are moderate to strong ground shaking,
relatively clean and loose granular soils, and saturated soil conditions. Liquefaction is generally limited to
the upper saturated 50 feet of ground surface due to the increasing overburden pressure with depth.
Based upon our review of the regional geologic hazard maps, soils that underlay the project site are
mapped to have a moderate liquefaction potential.

Our analysis utilized the software program LigSVs 1.3.3.1 by Geologismiki, which is based upon the most
recent recommendations of the NCEER Workshop. The program calculates a factor of safety against
liguefaction and estimates seismically induced settlement due to both liquefaction and dynamic
compaction of loose, dry sands above the design water table. The following criteria were used for our
analysis:

1. Estimated mean peak ground accelerations (PGAm) of 0.65g and a 7.6 magnitude (M) earthquake
occurring on the San Andreas Fault, as derived from a deaggregation tool available from the USGS
website.

2. We have assumed a design groundwater at 14 feet below the ground surface.

The results of our liquefaction analysis indicate that a cumulative settlement on the of 1 to 3 inches may
be realized at the site during a seismic event. Therefore, it is our opinion that there is a moderate
probability that liquefaction will occur and negatively impact the proposed improvements to the site. Refer
to Appendix D of this report for the results of our liquefaction analysis.

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 quantitative liquefaction analysis indicates that the
site has a moderate potential for liquefaction, consequently the potential for lateral spreading is also
considered moderate.

Landslidin

The subject site and immediate vicinity are relatively flat to gently sloping. It is our opinion that the
potential for shallow landsliding to occur and adversely affect the proposed development should be
considered low.

Slope failures can occur where surface drainage is allowed to concentrate onto unprotected slopes.
Appropriate landscaping and good control of surface drainage around the project area becomes very
important to reduce potential for shallow slumping of slopes. Erosion control measures should be
implemented and maintained. Under no circumstances should surface runoff be directed toward, or
discharged upon, any topographic slopes.

Expansive Soils

Expansive soils have an ability to absorb relatively large amounts of water and subsequently undergo
relatively large changes in volume. Expansive soils can exert considerable expansion pressure on confining
elements such as foundations or pavements. The cyclic nature of expansive soils can fatigue supported
elements over time through seasonal drying and wetting. The soil expansion potential is influenced by the
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type of clay mineral present, the amount of water available for absorption, and the confining pressure on
the soil. When the confining pressure exceeds the expansion pressure, the volume change of the soil is
greatly diminished and consequently the distress to supported elements is diminished. Soils tested exhibit
considerable expansion pressure therefore the risk of expansive soils adversely affecting the proposed
improvements is considered moderate.

IV. DISCUSSION AND CONCLUSIONS
GENERAL

1. The results of our investigation indicate that the proposed improvements are feasible from a
geotechnical engineering standpoint, provided our recommendations are included in the design and
construction of the project.

2. Grading and foundation plans should be reviewed by Pacific Crest Engineering Inc. during their
preparation and prior to contract bidding.

3. Pacific Crest Engineering Inc. should be notified at least four (4) working days prior to any site clearing
and grading operations on the property in order to observe the stripping and disposal of unsuitable
materials, and to coordinate this work with the grading contractor. During this period, a pre-construction
conference should be held on the site, with at least the client or their representative, the grading
contractor, a City representative and one of our engineers present. At this meeting, the project
specifications and the testing and inspection responsibilities will be outlined and discussed.

4. The findings, conclusions and recommendations provided in this report are based on the understanding
that Pacific Crest Engineering will remain as Geotechnical Engineer of Record throughout the design and
construction phase of the project. The validity of the findings, conclusions and recommendations
contained in this report are dependent upon our review of project plans as well as an adequate testing
and observation program during the construction phase. Field observation and testing must therefore be
provided by a representative of Pacific Crest Engineering Inc., to enable us to form an opinion as to
whether the extent of work related to earthwork or foundation excavation complies with the project plans,
specifications and our geotechnical recommendations. Pacific Crest Engineering assumes no responsibility
for any site work that is performed without the full knowledge and direct observation of Pacific Crest
Engineering Inc.

PRIMARY GEOTECHNICAL CONSIDERATIONS

5. Based upon the results of our investigation, it is our opinion that the primary geotechnical issues
associated with the design and construction of the proposed project are the following:

a. Expansive Soils: The native clay soils at the site exhibit high expansive potential. Seasonal shrinking
and swelling of these soils could result in heave or settlement of the ground surface and
subsequent damage to improvements. To reduce this potential, we recommend that foundations
and concrete flatwork be underlain by non-expansive engineered fill. Refer to the Earthwork and
Foundations sections of this report for details.
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b. Compressible Soils: The native clay soils at the site are considered significantly compressible and
subject to consolidation under loading. Structures, concrete slabs-on-grade, and pavements
underlain by compressible material may be subject to settlement and distress. Recommendations
for subgrade preparation are presented in the Earthwork section of this report.

c. Soil Creep: The surficial soils at the site are comprised of highly expansive clay, which may be
subject to soil creep. Consequently, the proposed pedestrian trail, benches, tables and bathroom
structure planned near the riparian corridor will likely be impacted by the effects of soil creep. To
reduce the potential of damage to the subject improvements, we recommend that the all cut/fill
slopes have a gradient no steeper that 3:1 (H:V), and that the trail and other improvements be set
back a minimum of 3 feet horizontally from the crown of any slope. Detailed recommendations
are presented in the Earthwork section of this report.

d. Liguefaction: The subsurface investigation found layers of potentially liquefiable material at the
project site. The site is located in an area of California that is capable of producing strong enough
seismic shaking to trigger liquefaction. The liquefaction analysis, detailed above, found a potential
for 1 to 3 inches of post-earthquake settlements at the site. The structural designer should be
aware of the liquefaction hazard, and the potential need for post-earthquake repairs.

e. Strong Seismic Shaking: 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 California Building Code
and the recommendations of this report to minimize reaction to seismic shaking. Structures built
in accordance with the latest edition of the CBC have an increased potential for experiencing
relatively minor damage which should be repairable, however strong seismic shaking could result
in architectural damage and the need for post-earthquake repairs.

V. RECOMMENDATIONS
EARTHWORK

Clearing and Stripping

1. The initial preparation of the site may consist of demolition of portions of any existing flatwork and
removal of designated trees and debris. All flatwork and any encountered foundation elements must be
completely removed from the development areas. Tree removal should include the entire stump and root
ball. Septic tanks and leaching lines, if found, must be completely removed. The extent of this soil removal
will be designated by a representative of Pacific Crest Engineering Inc. in the field. This material must be
removed from the site.

2. Any voids created by the removal of flatwork, foundations, tree and root balls, septic tanks, and leach
lines must be backfilled with properly compacted engineered fill which meets the requirements of this
report.

3. Any wells encountered shall be capped in accordance with the requirements and approval of the
County Health Department. The strength of the cap shall be equal to the adjacent soil and shall not be
located within 5 feet of a structural footing.
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4. Surface vegetation, tree roots and organically contaminated topsoil should then be removed
(“stripped”) from the area to be graded. In addition, any remaining debris or large rocks must also be
removed (this includes asphalt or rocks greater than 2 inches in greatest dimension). This material may be
stockpiled for future landscaping.

5. It is anticipated that the depth of stripping may be 2 to 4 inches. Final required depth of stripping
must be based upon visual observations by a representative of Pacific Crest Engineering Inc., in the field.
The required depth of stripping will vary based upon the type and density of vegetation across the project
site and with the time of year.

Subgrade Preparation

6. Areas of undocumented fill, if encountered in areas of structural foundations, will need to be
completely excavated to undisturbed native material. The excavation process should be observed and the
extent designated by a representative of Pacific Crest Engineering Inc., in the field. Any voids created by
fill removal must be backfilled with properly compacted engineered fill.

7.  After clearing and stripping are completed the following subexcavation depths are recommended:

Pedestrian Pathway: 12 inches below the bottom of pavement
Shallow foundations: 18 inches below bottom of footing
Vehicular pavements and parking areas: 18 inches below the bottom of pavement

8. Subexcavations should extend at least 5 feet horizontally beyond all footings and at least 24 inches
horizontally beyond flatwork, pavement, curbs and gutters. Final depth of subexcavation should be
determined by a representative of Pacific Crest Engineering Inc., in the field.

9. Wet and/or unstable soils may be encountered at the bottom of the excavations. If wet and/or
unstable subgrades are encountered, they may need to further subexcavated and replaced with
stabilization fabric, crushed rock or other materials to create a stable working surface. The depth of over-
excavations and method used should be determined in the field at the time of construction. All
subexcavations should be observed by a representative of Pacific Crest Engineering Inc. and modified as
necessary to establish a stable subgrade.

Material for Engineered Fill

10. Asnoted above, a significant portion of the native surficial soils are highly expansive. Expansive native
soils are not suitable as engineered fill within the subexcavations noted above. Therefore, we recommend
the following options be considered:

a. Segregate expansive and non-expansive material under the oversight of Pacific Crest Engineering,
Inc. This option will likely require the import and off haul of some material; however, we are unable
to quantify import and off haul quantities.

b. Remove expansive native material and import non-expansive fill to provide the non-expansive
sections described in this report.

c. Chemically treat the native material with lime (Calcium Oxide) to reduce the expansive potential
of the soil. Our office should be contacted for additional recommendations if this option is
selected.
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11. Native or imported soil proposed for use as engineered fill should meet the following requirements:

free of organics, debris, and other deleterious materials,

free of “recycled” materials such as asphaltic concrete, concrete, brick, etc.,
granular in nature, and well graded

free of rocks in excess of 2 inches in size,

Plasticity Index between 4 and 12, and

non-expansive.

me a0 oW

12. Samples of any proposed imported fill planned for use on this project should be submitted to Pacific
Crest Engineering Inc. for appropriate testing and approval not less than ten (10) working days before the
anticipated jobsite delivery. This includes proposed import trench sand, drain rock and for aggregate base
materials. Imported fill material delivered to the project site without prior submittal of samples for
appropriate testing and approval must be removed from the project site.

Engineered Fill Placement and Compaction

13. Following any necessary subexcavations and/or subgrade preparation, areas should be brought up to
design grades with engineered fill that is moisture conditioned and compacted according to the
recommendations of this report. This should result in a minimum of 18 inches of engineered fill beneath all
new footings, slab-on-grade floors, concrete flatwork, pavement, curbs and gutters, as well as 12 inches of
engineered fill below new pedestrian pathways. Recompacted sections should extend at least 5 feet
horizontally beyond all footings, slabs and 24 inches beyond the edges of flatwork and pavement areas,
where possible.

14. Engineered fill should be placed in maximum 8 inch lifts, before compaction, at a water content which
is within 1 to 3 percent of the laboratory optimum value. Expansive subgrade soils should be moisture
conditioned to between 3 to 5 percent above the laboratory optimum.

15. The soil on the project site should be compacted as follows:

a. In pavement areas the upper 8 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,

c. All remaining soil on the project site should be compacted to a minimum of 20% of its maximum
dry density.

16. The maximum dry density will be obtained from a laboratory compaction curve run in accordance
with ASTM Procedure #D1557. This test will also establish the optimum moisture content of the material.
Field density testing will be performed in accordance with ASTM Test #D6938 (nuclear method).

17. We recommend field density testing be performed in maximum 1 foot elevation differences. In
general terms, we recommend at least one compaction test per 200 linear feet of utility trench or retaining
wall backfill, and at least one compaction test per 500 square feet of building or structure area. This is a
subjective value and may be changed by the geotechnical engineer based on a review of the final project
layout and exposed field conditions.
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18. Engineered fill placed on existing slopes that are steeper than 5:1 (H:V) should be keyed and benched
into competent native material. Refer to the following Cut and Fill Slope section of this report for
additional information on benches and keyways.

Cut and Fill Slopes

19. 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 (H:V). When the height of the fill slope is less than or
equal to 4 feet, a minimum 8-foot-wide bench with a 2% negatively sloping bottom should be constructed
at the base of the fill slope. Benches and keys will be designated in the field by a representative of Pacific
Crest Engineering Inc.

20. Fill slopes should not exceed 4 feet in vertical height unless specifically reviewed by Pacific Crest
Engineering Inc.

21. Permanent cut slopes shall not exceed a 3:1 (H:V) gradient. All cut slopes should not exceed a 4-foot
vertical height unless specifically reviewed by a representative of Pacific Crest Engineering Inc.

22. 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 slope, and do not take
into account the additional activating forces applied by seepage from spring areas or subsurface
groundwater. Therefore, in order to maintain stable slopes at the recommended gradients, it is important
that any seepage forces and accompanying hydrostatic pressure (if 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 a representative of
Pacific Crest Engineering Inc. during the grading operations.

23. The above recommended gradients do not preclude periodic maintenance of the slopes, as minor
sloughing and erosion may take place.

24. If afill 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.

25. All flatwork, pavement, curbs and gutters should be set back at least 3 feet horizontally from the
crown of any slope. All foundations should be set back at least 10 feet horizontally from the top of cut/fill
slope and bottom of a cut slope.

Soil Moisture and Weather Conditions

26. If earthwork activities are done during or soon after the rainy season, the on-site soils and other
materials may be too wet in their existing condition to be used 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 engineered fill material may be required.
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Utility Trench Backfill

27. Utility trenches that are parallel to the sides of a structure 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
all footings.

28. Utility pipes should be designed and constructed so that the top of pipe is a minimum of 24 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.

29. For the purpose of this section of the report, backfill is defined as material placed in a trench starting
one foot above the pipe, and bedding is all material placed in a trench below the backfill.

30. Unless concrete bedding is required around utility pipes, free-draining clean sand should be used as
bedding. Sand bedding should be compacted to at least 95 percent relative compaction. Clean sand is
defined as 100 percent passing the #4 sieve, and less than 5 percent passing the #200 sieve.

31. Approved imported clean sand or native soil should be used as utility trench backfill. Backfill in
trenches located under and adjacent to structural fill, foundations, concrete slabs and pavements should
be placed in horizontal layers no more than 8 inches thick. This includes areas such as sidewalks, patios,
and other hardscape areas. Each layer of trench backfill should be moisture conditioned and compacted
to at least 95 percent relative compaction

32. All utility trenches beneath perimeter footing should be backfilled with controlled density fill (such as
2-sack sand\cement slurry) to help minimize potential moisture intrusion below interior floors. The length
of the plug should be at least three times the width of the footing or grade beam at the structure perimeter,
but not less than 36 inches. A representative from Pacific Crest Engineering Inc. 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 civil engineer or architect.

33. Utility trenches which carry “nested” conduits (stacked vertically) should be backfilled with a control
density fill (such as 2-sack sand\cement slurry) to an elevation one foot above the nested conduit stack.
The use of pea gravel or clean sand as backfill within a zone of nested conduits is not recommended.

34. A representative from our firm should be present to observe the bottom of all trench excavations,
prior to placement of utility pipes and conduits. In addition, we should observe the condition of the trench
prior to placement of sand bedding, and to observe compaction of the sand bedding, in addition to any
backfill planned above the bedding zone.

35. Jetting of the trench backfill is not recommended as it may result in an unsatisfactory compaction.
36. Trenches must be shored as required by the local agency and the State of California Division of

Industrial Safety construction safety orders.

Excavations and Shoring

37. It should be understood that on-site safety is the sole responsibility of the Contractor, and that the
Contractor shall designate a competent person (as defined by CAL-OSHA) to monitor excavations prior to
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the start of each work day, and throughout the work day as conditions change. The competent person
designated by the Contractor shall determine if flatter slope gradients are more appropriate, or if shoring
should be installed to protect workers in the vicinity of the slope excavation. Refer to Title 8, California
Code of Regulations, Sections 1539-1543.

38. All excavations must meet the requirements of 29 CFR 1926.651 and 1926.652 or comparable OSHA
approved state plan requirements.

39. The “top” of any temporary cut slope and excavations should be set-back at least ten feet (measured
horizontally) from any nearby structure or property line. Any excavations which cannot meet this
requirement will need to have a shoring system designed to support steeper gradients.

40. Temporary shoring is not currently anticipated for this project. Should these requirements change,
please contact our office for additional recommendations.

FOUNDATIONS - SPREAD FOOTINGS

41. At the time we prepared this report, foundation and grading plans had not been completed. We
request an opportunity to review these items during the design stages to determine if supplemental
recommendations will be required.

42. Based upon the results of our investigation, we recommend that the proposed Restroom be founded
on spread footing foundations bearing upon engineered fill as described in the preceding sections of this
report. No isolated footings should be constructed.

43. All footings must be trenched at least 18 inches below lowest adjacent compacted pad grade.

44. No footings shall be constructed with the intent of placing engineered fill against the footing after
the footing is poured and counting that engineered fill as part of the embedment depth of the footing.

45, Footings constructed to the criteria above may be designed using the following parameters: bearing
capacities:

a. Allowable bearing capacity = 1,000 psf for dead plus live loading with a 1/3rd increase for seismic
or wind loading

b. Frictional coefficient between foundations and underlying soil subgrade = 0.30
c. Ultimate passive resistance = 250 pounds per cubic foot

46. Passive resistance between the sides of the footing and the adjacent soil is only applicable where
concrete is placed neatly against undisturbed soil. Voids created by concrete forms should be backfilled
with compacted engineered fill or concrete.

47. The upper 1 foot of soil should be ignored when calculating passive soil resistance.

48. In computing the pressures transmitted to the soil by the footings, the embedded weight of the
footing may be neglected.

49. Provided our recommendations are followed, total and differential settlement due to applied dead
and live loads is expected to be within tolerable limits.

50. No footing should be placed closer than 10 feet to the top of a fill slope nor base of a cut slope.
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51. No footing shall be placed on slopes steeper than 4:1 (H:V). If the intent is to place the foundation on
sloping ground which exceeds 4:1 (H:V), Pacific Crest Engineering Inc. should be contacted for an
alternative pier and grade beam foundation design.

52. All grade beams, thickened slab edges and other foundation elements which impart structure loads
to the soil should be considered “footings” and constructed according to the recommendations of this
section, including required depths below lowest adjacent grade.

53. The footing excavations must be free of loose material prior to placing concrete. The footing
excavations should be thoroughly saturated prior to placing concrete.

54. Footing excavations must be observed by a representative of Pacific Crest Engineering Inc. before
placement of formwork, steel and concrete to verify bedding into proper material.

55. The footings should contain steel reinforcement as determined by the project civil or structural
engineer in accordance with applicable CBC or ACI Standards.

FLATWORK

56. Subgrade sections beneath all flatwork should be comprised of non-expansive, engineered fill that
has been prepared as recommended in the Earthwork section of this report.

57. All exterior slabs, sidewalks, curbs gutters, etc., should be a minimum of 5 inches thick, underlain by
a minimum of 12 inches of Class 2 aggregate base and structurally independent of adjacent structural
foundation systems. The minimum aggregate base section is in addition to the recommended subgrade
sections described in the Earthwork section of this report (i.e. sidewalks should be underlain by 12 inches
of Class 2 aggregate base and 12 inches of non-expansive engineered fill).

58. All curbs and gutters constructed on slopes steeper that 3:1 (H:V) should be embedded a minimum
of 12 inches and set back a minimum of 3 feet horizontally from the crown of the adjacent slope.

59. Requirements for pre-wetting of the subgrade soils prior to the pouring of the slabs will depend on
the specific soils and seasonal moisture conditions and will be determined by a representative of Pacific
Crest Engineering Inc. at the time of construction. It is important that the subgrade soils be properly
moisture conditioned at the time the concrete is poured. Subgrade moisture contents should not be
allowed to exceed our moisture recommendations for effective compaction, and should be maintained
until the slab is poured.

60. Final slab thickness, reinforcement, and doweling should be determined by the project civil or
structural engineer. The use of welded wire mesh is not recommended for slab reinforcement.

PAVEMENT DESIGN

General

61. 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 95% of its maximum dry density, at a moisture content of 1 to 3% over the
optimum moisture content for the soil. Expansive subgrade soils should be moisture conditioned
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to between 3 to 5 percent above the laboratory optimum and compacted between 88% and
92% of its maximum dry density.

b. Provide sufficient gradient to prevent ponding of water.

c. Use only quality materials of the type and thickness (minimum) specified. All aggregate base
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 uniformly to a minimum of 95% of its maximum dry density.
e. Maintenance should be performed on a routine basis.

62. 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. These pavement systems should only be used with the
understanding by the Owner of the increased potential for pavement cracking, rutting, potholes, etc. 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.

63. All curbs and gutters constructed on slopes steeper that 3:1 (H:V) should be embedded a minimum
of 12 inches and set back a minimum of 3 feet horizontally from the crown of the adjacent slope.

Asphalt Concrete Pavement Sections

64. The soils that will comprise the pavement subgrade are predominantly clay, with an R-Value of
approximately 6. We have used an “R” value of 6 for design of pavement sections provided below.

65. The following table provide flexible pavement design which is based on the 6™ Edition of the Caltrans
Highway Design Manual - Chapter 630 (last updated December 31, 2016). The design thickness layer was
determined to the nearest 0.5 inch, and includes a factor of 0.20 feet added to the asphalt concrete and
aggregate base thicknesses, as outlined in the design procedure. Based on this procedure, the following
minimum pavement sections are recommended:

TABLE No. 6 - Recommended Pavement Sections

. Traffic Index
Material ym 5 3
Asphalt Concrete 2.5 inches 3.0 inches 3.5 inches
Class 2 Aggregate Base 9.0 inches 10.0 inches 12.5 inches
Non-Expansive Engineered Fill? 18.0 inches 18.0 inches 18.0 inches
Total Section 29.5 inches 31.0 inches 34.0 Inches

Note 1: Non-expansive engineered fill section can be reduced to 12 inches for pedestrian pathway areas

66. Asphaltic concrete should only be placed during periods of fair weather when the free air
temperature is within prescribed limits by Caltrans Specifications.
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Rigid Pavement Sections

67. The vehicular Portland Cement Concrete (PCC) pavement recommendations as summarized below
are based on design procedures outlined in the Portland Cement Association (PCA) design manual titled
“Thickness Design for Concrete Highway and Street Pavements” (PCA, 1984) and supplemented by
procedures by the American Concrete Pavement Association (ACPA) in their report titled “Design of
Concrete Pavement for Streets and Roads” (ACPA, 2006).

68. As noted above, the soils that will comprise the pavement subgrade are predominantly clay with an
R-Value of 6. This R-value generally correlates to modulus of subgrade reaction “k” values of 50 to 100
pci (PCA, 1984). We have conservatively assumed an “k” value of 75 pci for design of the PCC pavement
sections provide below.

69. The design of PCC pavement is a function of the Average Daily Truck Traffic (ADTT), which is
defined as the average truck traffic volume in both directions on a section of road over a 24-hour period.
It is our understanding that ADTT values have not been tabulated for the subject project; therefore, we
have provided PCC pavement sections for an assumed range of ADTT values. An allowable ADTT should
be chosen that is greater than what is expected for development.

70. The following table provides minimum PCC thicknesses for a range of assumed ADTT values for
PCC pavements with and without concrete curb and gutter.

TABLE No. 7 - PCC Pavement Sections

Minimum PCC Thickness (in)
Allowable ADTT - -
With Curb & Gutter Without Curb & Gutter
3 50 55
10 55 6.5
20 5.5 6.5
50 6.0 7.0

71. PCC pavement should have a minimum compressive strength of 3500 psi.

72. The PCC pavement sections provided above should be underlain by a minimum of 12 inches of Class
2 aggregate base compacted to 95 percent of maximum dry density, as well as 18 inches of engineered fill
compacted to 95 percent of maximum dry density. The engineered fill section may be reduced to 12 inches
of engineered fill compacted to 95 percent of maximum dry density for pedestrian pathway areas.

73. Expansion/control joints and steel reinforcement should be determined by the project civil. As a
minimum, we recommend that joint spacing be limited to a maximum of 2 feet in each direction for each
inch of PCC thickness.

SURFACE DRAINAGE

74. Surface drainage will be an important aspect of managing the effects of expansive soils upon planned
and existing improvements. Surface water drainage is the responsibility of the project civil engineer. The
following should be considered by the civil engineer in design of the project.
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75. The project should incorporate drainage improvements around planned and existing improvements
in an effort to control soil moisture and minimize the shrink/swell effects of the underlying expansive soil.
Landscaping plans should consider measures to maintain a consistent level of moderate soil moisture year-
round. This typically includes semi-drought vegetation (as opposed to lawns or plants that need to be
watered all summer).

76. Surface water must not be allowed to pond or be trapped adjacent to foundations, or on building
pads and parking areas.

77. All roof eaves should be guttered, with the outlets from the downspouts provided with adequate
capacity to carry the storm water away from 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
structures and graded areas. Stormwater should not be conveyed onto permeable pavement surfaces.

78. Slope failures can occur where surface drainage is allowed to concentrate on unprotected slopes.
Appropriate landscaping and surface drainage control around the project area is imperative in order to
minimize the potential for shallow slope failures and erosion. Stormwater discharge locations should not
be located at the top or on the face of any slope.

79. Final grades should be provided with positive gradient away from all foundation elements. Soil grades
should slope away from foundations at least 5 percent for the first 10 feet. Impervious surfaces should
slope away from foundations at least 2 percent for the first 10 feet. Concentrations of surface runoff
should be handled by providing structures, such as paved or lined ditches, catch basins, etc.

80. Irrigation activities at the site should be done in a controlled and reasonable manner.

81. 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.

82. The building and surface drainage facilities must not be altered, nor any filling or excavation work
performed in the area without first consulting Pacific Crest Engineering Inc. 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.

STORM WATER INFILTRATION

83. At the time we prepared this report, the project plans had not been completed and the infiltration
locations and system details had not been finalized. We request an opportunity to review these plans
during the design stages to determine if supplemental recommendations will be required.

84. Our infiltration test borings generally encountered clayey sand and sandy clay within the 2-foot test
zone. The fines content (clay and silt fraction) within the infiltration zone ranged from 27% to 63%. These
soil conditions facilitated Final Infiltration Rates (lt) of 0.0 inches/hour, and Factored Infiltration Rates (ki)
of 0.0 inches/hour. Refer to the Findings and Analysis section above and Appendix C of this report for a
complete summary of all infiltration data.

85. Infiltration rates tend to decrease as the percentage of fine grained soil increases. The Unified Soil
Classification System defines fine grained soils as material with 50 percent or more passing the No. 200
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sieve. Furthermore, fine grained soil can be divided into two sub-groups, silt and clay. The deviation
between silt and clay is also dependent on the material’s respective particle size, with silt being coarser
grained than clay. Therefore, infiltration rates also tend to decrease as a soil transitions from silt to clay. A
representative of Pacific Crest Engineering, Inc. should be present during the grading process to verify
that the encountered soils are consistent with the conditions discussed in this report.

86. Infiltration of water adjacent to structures may saturate surficial soils, resulting in a reduction of shear
strength. This reduction in shear strength may trigger or exacerbate differential settlement of the
structure. Therefore, we recommend that infiltration systems situated upslope of structures should be
setback a minimum 15 feet horizontally from structural foundation elements, while infiltration systems
situated downslope slope of structures should be setback a minimum of 10 feet horizontally from
structural foundations. Infiltration areas should also be set back a minimum of 5 feet from all concrete
slabs-on-grade and flatwork. Stormwater features within setback should be lined to prevent infiltration.

87. Maintenance of the storm water drainage facilities will be critical in order to maintain the design
infiltration rates. The storm water drainage facilities must be inspected and maintained on a routine basis.
Repairs and upgrades, whenever necessary, must be made in a timely manner. We recommended that the
owner inspect the drainage systems prior to each rainy season, following the first significant rain, and
throughout each rainy season. The Civil and Geotechnical Engineers should be consulted if significant
drainage problems occur so that the conditions can be observed, and supplemental recommendations can
be provided, as necessary.

EROSION CONTROL

88. The surface soils are classified as having a moderate potential for erosion. Therefore, the finished
ground surface should be planted with ground cover and continually maintained to minimize surface
erosion. For specific and detailed recommendations regarding erosion control on and surrounding the
project site, the project civil engineer or an erosion control specialist should be consulted.

89. 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.

PLAN REVIEW

90. We respectfully request an opportunity to review the project plans and specifications during
preparation and before bidding to verify that the recommendations of this report have been included and
to provide additional recommendations, if needed. These plan review services are also typically required
by the reviewing agency. Misinterpretation of our recommendations or omission of our requirements from
the project plans and specifications may result in changes to the project design during the construction
phase, with the potential for additional costs and delays in order to bring the project into conformance
with the requirements outlined within this report. Services performed for review of the project plans and
specifications are considered “post-report” services and billed on a “time and materials” fee basis in
accordance with our latest Standard Fee Schedule.
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VL. LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. This Geotechnical Investigation was prepared specifically for the Verde Design 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.

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

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.

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.
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APPENDIX A

Regional Site Map
Site Map Showing Test Borings
Key to Soil Classification
Log of Test Borings
Atterberg Limits

Keyway & Bench Detalil
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KEY TO SOIL CLASSIFICATION - FINE GRAINED SOILS (FGS)
UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D2487 (Modified)

MAJOR DIVISIONS SYMBOL FINES COARSENESS [SAND/GRAVEL GROUP NAME
CL <30% plus |<15% plus No. 200 Lean Clay / Silt
Lean Clay B | — % sand > % gravel | Lean Clay with Sand / Silt with Sand
Slot ﬁFbIo) 7 it pius No- 200175 sand < % gravel |Lean Clay with Gravel / Silt with Gravel
SARQVERLine < 15% gravel Sandy Lean Clay / Sandy Silt
-OR- % sand > % gravel > 15% gravel Sandy Lean Clay with Gravel /
ML >30% plus Sandy Silt with Gravel
) Silt No. 200 < 15% sand Gravelly Lean Clay / Gravelly Silt
LL < 35% PI>4 % sand < % gravel .- Gravelly Lean Clay with Sand /
Low Plasticity |Plots Below A Line Gravelly Silt with Sand
. <15% plus No. 200 Silty Clay
(10062%35 15-30% plus No, 200jo>2nd 2 % gravel Silty Clay with Sand
CL- ML ] E ' % sand < % gravel Silty Clay with Gravel
" I 15% gravel Sandy Silty Clay
> 4<Pl<7  [330% plus s >15% gravel Sandy Silty Clay with Gravel
5 No. 200 okt i < 15% sand Gravelly Silty Clay
o % sand < % grave z15% sand Graveliy Sl|ty Clay with Sand
% <30% plus <15% plus No. 200 C_lay
No. 200 }15-30% olus No. 200 |—2-53nd 2 % gravel Clay with Sand
li 35% < *LL < 50% rasse % sand < % gravel Clay with Gravel
Intermediate Ci < 15% gravel Sandy Clay
. | 4 > -
N Plasticity 230% plus] % sand 2 % gravel > 15% gravel Sandy Clay with Gravel
No. 200 i iad? | < 15% sand Gravelly Clay
v San stave > 15% sand Gravelly Clay with Sand
<15% plus No. 200 Fat Clay or Elastic Silt
Fa(t:lf_lilay <30% plus % sand z % gravel II:at _Cla\_fl Wit_hhsandd
. MNo. 200 15-30% plus No. 200 E astic S| t wit San
Plots Above A Line A W Fat Clay with Gravel /
*LL > 50% =0 BhNE Elastic Silt with Gravel
High Plasticity R <15%gravel | Sandy Fat Clay / Sandy Elastic Silt
MH % sand 2 % gravel —— Sandy Fat Clay with Gravel /
Clsde 230% plus B Sandy Elastic Silt with Gravel
- gs : < IA T No. 200 <15%sand | Gravelly Fat Clay / Gravelly Elastic Silt
ots BelowALne %sand < %gravel [ Gravelly Fat Clay with Sand /
- Gravelly Elastic Silt with Sand
* LL = Liquid Limit
* PI = Plasticity Index m
BORING LOG EXPLANATION DESCRIPTION CRITERIA
DRY Absence of moisture,
g dusty, dry to the touch
+ [ MOIST Damp, but no visible water
= % %_ SOIL DESCRIPTION WET Visible free water, usually
& E |E soil is below the water table
&) [ %]
I 3
b 1-1« 2 Soil Sample Number CONSISTENCY
| L = Soil Sampler Size/Type SRR UNCONFINED STANDARD PENETRATION
L 2 _] 1 k: 3:"2 gygltieglag?etert SHEAR STRENGTH (KSF) (BLOWS/FOQT)
- — = L. utside Liameter
|3 T = 2" Qutside Diameter VERY SOFT <0.25 <2
L ST = Shelby Tube SOFT 025-05 2-4
— 4 — 523;3 ?QaTPledS 1 FIRM 0.5-1.0 5-8
| =1 , 2, 3 = Retained Samples R _
L~ 5 | = Retained Sample STIFE 1024 232
- VERY STIFF 2.0-40 16 - 30
; <— Ground water elevation HARD > 4.0 >30
o Boring Log Explanation - FGS Figure No. 3
m Pacific Crest Al Shugart Dog Park Project No. 25116
¥~ ENGINEERING INC Scotts Valley, California Date: 12/23/25




KEY TO SOIL CLASSIFICATION - COARSE GRAINED SOILS
UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D2487 (Modified)

MAJOR DIVISIONS |FINES | GRADE/TYPE OF FINES SYMBOL GROUP NAME *
<5% Cuz4and1<Cc=<3 GW Well-Graded Gravel/ Well-Graded Gravel with Sand
Cu<4and/orl>Cc>3 GP Poorly Graded Gravel/Poorly Graded Gravel with Sand
GW - GM Well-Graded Gravel with Silt / Well- Graded Gravel
ML or MH with Silt and Sand
d More than 50% GP-GM Poorly Graded Gravel with Silt / Poorly Graded Gravel
> [of coarse fraction| 5 4, with Silt and Sand
é is larger than No. ° GW - GC Well-Graded Gravel with Clay / Well-Graded Gravel
4 sieve size CL Cl or CH with Clay and Sand
O ' GP- GC Poorly Graded Gravel with Clay/ Poorly Graded Gravel
B with Clay and Sand
ML or MH GM Silty Gravel / Silty Gravel with Sand
>12% CL,Clor CH GC Clayey Gravel/Clayey Gravel with Sand
CL-ML GC - GM Silty, Clayey Gravel/Silty, Clayey Gravel with Sand
<5% Cuzéand1=<Cc<3 SW Well-Graded Sand / Well-Graded Sand with Gravel
Cu<éand/orl1>Cc>3 SP Poorly Graded Sand /Poorly Graded Sand with Gravel
SW - SM Well-Graded Sand with Silt / Well- Graded Sand
ML or MH with Silt and Gravel
Q) | 50% or more of SP-SM Poorly Graded Sand with Silt / Poorly Graded Sand
2 coarse fraction 5_12% with 'Sllt and Gravel
< | is smaller than sW-sc | Well-Graded Sand with Clay / Well-Graded Sand
wn . : CL. Cl or CH with Clay and Gravel
No. 4 sieve size ) -
SP-SC Poorly Graded Sand with Clay / Poorly Graded Sand
with Clay and Gravel
ML or MH SM Silty Sand / Silty Sand with Gravel
>12% CL,ClorCH SC Clayey Sand / Clayey Sand with Gravel
CL-ML SC-SM Silty, Clayey Sand / Silty, Clayey Sand with Gravel

* The term “with sand” refers to materials containing 15% or greater sand particles within a gravel soil, while the term
“with gravel” refers to materials containing 15% or greater gravel particles within a sand soil.

3inch % inch No.4 No. 10 No. 40 No. 200 0.002 um
US STANDARD SIEVE SIZE:
COARSE | FINE |COARSE | MEDIUM | FINE
COBBLES AND BOULDERS GRAVEL SAND SILT CLAY
RELATIVE DENSITY MOISTURE
STANDARD PENETRATION DESCRIPTION CRITERIA
DESCRIPTION
(BLOWS/FOOT) DRY Absence of moisture,
VERY LOOSE 0-4 dusty, dry to the touch
LOOSE >-10 MOIST Damp, but no visible water
MEDIUM DENSE 11-30 Visible free water, usually
DENSE 31-50 WET soil is below the water table
VERY DENSE > 50

@A Pacific Crest
A = ENGINEERING INC

Boring Log Explanation - CGS
Al Shugart Dog Park
Scotts Valley, California

Figure No. 4
Project No. 25116
Date: 12/23/25




LOGGED BY_BA DATE DRILLED__11/03/25

BORING DIAMETER_6" S5

BORINGNO.__1

DRILL RIG

Britton Track

HAMMER TYPE

Depth (feet)
Sample Type

Sample

Soil Description

Field Blow
SPT "N" Value

Counts

Pocket Pen. (tsf)

Moisture

Content (%)

Dry Density (pcf) g
o
=

% Passing #200 | 5

Plasticity Index

Additional
Lab
Results

| Bulk

plasticity, fine-grained sand, moist

SANDY CLAY: Dark brown (10YR 3/3), low to medium

[SANDY CLAY: Very dark grayish brown (10YR 3/2), | CL
low plasticity, trace fine-grained sand, moist, hard

O uscs

~

17.0

0.3% Gravel

100.5{63.5118]  36.2% Sand

63.5% Fines

_|Boring terminated at 6% feet. No groundwater [ [

encountered.

@A Pacific Crest
V= ENGINEERING INC

Log of Test Borings
Al Shugart Dog Park
Scotts Valley, CA

Figure No. 5

Project No. 25116
Date: 12/23/25




LOGGED BY_BA DATE DRILLED___11/03/25 BORING DIAMETER__6" SS BORINGNO.__2

DRILL RIG Britton Track HAMMER TYPE Auto-Trip

Additional
Lab
Results

Soil Description

Depth (feet)
Sample Type
USCS

Field Blow
Counts

SPT "N" Value
Pocket Pen. (tsf)
Moisture
Content (%)

Dry Density (pcf)
% Passing #200
Plasticity Index

21 SANDY CLAY: Dark brown (10YR 3/3), low plasticity,
“|Bulk very fine-grained sand, moist, very stiff

Moist, medium dense 9 2.6% Gravel

00 O [ | < 89.7 156.5) | 40.9% Sand
10 12 56.5% Fines

0O
=

|
|
—
S
~0
[y
wu
w

e S
4 | 13 | 21

~ 5 24 Low to medium plasticity, fine-grained sand, moist, 7 3.6% Gravel

£ I | 13 | 15 57.8% Fines

5 25 [T[GRAVELLY CLAY: Dark grayish brown (10YR 4/2), cLl 5
— /T coarse subangular to angular gravel, trace fine-grained 7
— sand, trace oxidation patches, moist, very stiff 19 19 |25

[CLAYEY SAND: Dark yellowish brown (10YR 4/4), low | SC
—10 2.6 [ |to medium plasticity, trace gravel, moist, loose | | 75%Gravel
35.3| 84.3 |38.6 53.9% Sand

38.6% Fines

WELL GRADED SAND WITH CLAY AND GRAVEL: ~ |sw 22 Ak Casval
Dark yellowish brown (10YR 4/4), low to medium 1 i e S ] N e o SN
plasticity, trace oxidation patches, trace gravel, moist 341 227 40.9% Sand
to wet, medium dense i i S ) 10 13 .75 | | .22.7% Fines

wiw o o W
~0

CLAYSTONE: Very dark gray (2.5Y 3/1), trace oxida-
tion patches, high dry strength, dry, very dense

|
= Juy
w %]
1 1 1
L)
544
— I =

50/3"|50/3"

B B B/ T e o e gy T T o e e meslaemmlassles OO%GraveI
— T plasticity when wet, trace fine-grained sand, dry, very )
_ 27.9 66.4| | 33.6% Sand

|- 214- dense : i :
50/3"|50/3" 66.4% Fines

|22 _| | |Boring terminated at 21% feet. No groundwater |  f \ ) | | |
encountered.

— Log of Test Borings Figure No. 6
ﬂ Pacific Crest Al Shugart Dog Park Project No. 25116
=~ ENGINEERING INC Scotts Valley, CA Date: 12/23/25




LOGGED BY_BA DATE DRILLED___11/03/25

BORING DIAMETER__6" SS

BORING NO.__3

DRILL RIG Britton Track

HAMMER TYPE

Auto-Trip

Soil Description

Depth (feet)
Sample Type

Field Blow
Counts

SPT "N" Value

Pocket Pen. (tsf)

Moisture
Content (%)

Dry Density (pcf)
% Passing #200
Plasticity Index

Additional
Lab
Results

(%]
= | Sample

CLAY: Dark brown (10YR 3/3), medium to high
T Bulk plasticity, trace fine-grained sand, moist

EILTEANEVerWiarkan (1_0YR§1) with brownish |
yellow (10YR 6/6) patches, low plasticity, fine-grained
sand, few gravel, moist, medium dense

|

1

-
mlv] |

0Q|uscs

25

103.5]|27.6

4.8% Gravel
67.6% Sand

27.6% Fines

|- | | [Boring terminated at 6% feet. No groundwater
encountered.

@A Pacific Crest
V= ENGINEERING INC

Log of Test Borings
Al Shugart Dog Park
Scotts Valley, CA

Figure No. 7
Project No. 25116
Date: 12/23/25




LOGGED BY_BA DATE DRILLED___11/03/25

BORING DIAMETER__6" SS

BORINGNO.__4

DRILL RIG Britton Track HAMMER TYPE Auto-Trip
= @ k) 3 S|z
g s 212l ol 2| §|2| Additional
1_;' QL |o Soil Description E Z |&|eZ| 21z Lab
= |2 |2 @2 z |g|28&| & 2|
2| E: |E Sl=s| & |2lgg] ¢© 3|5 Results
o |8 |8 2235 [8]28] § | =&
4-1 CLAYEY SAND: Very dark brown (10YR 2/2), medium | §C
B " 1 Bulk to high plasticity, fine-grained sand, moist
B 5 T4-2 [ |Moist, loose 7 3.9% Gravel
: : i Z o L T g Al S i et
1 8 9 42.7% Fines
-3 5 T (e e B o Wi S
AR s g
4
] a7 12 PB.5H
5 CLAYEY SAND: Very dark grayish brown (10YR 3/2), SC
[~ < 7|44 very fine- to fine-grained sand, fines exhibit medium 4 0.9% Gravel
— — plasticity, trace oxidation patches, moist, medium :
o |5 [Rlaense o orcronpares mosh medtm 1|8 || [140[982 [207] | 784%Sand
1 9 | 11 20.7% Fines
I~ 7|45 2
T T DN [ e S RIIRNR———————] WO e
B 8 7] SAND: Brown (10YR 5/3), medium- to fine-grained SP|l 7 12
7 sand, subangular to angular shaped, moist, medium - '
— dense
L T T R o e ST PP U IEIE RIS ] sty [IESOviis NOUTONIF] WS Heerate S
. [CLAY WITH SAND: Black (10YR 2/1), medium to high | CJ |
—10 4-6 | |plasticity, trace fine-grained sand, trace gravel, moist, | | 4 |
- L — stiff
2 8
R R UTTUUUUUTUTUUUU) (S W ... S S U RS SO N R S
1 13 14
—  Tl4-7 Moist, stiff 2
I 20 L | [ oot AU URUUUUO| | W e B e
13 ] 6 9
7% [ 1 1 2 I Y I Y
_15 ] 'WELL GRADED SAND WITH CLAY AND GRAVEL: | sw/|
[~ 7]4-8 Very dark gray (10YR 3/1), fine to coarse grained sand, 2
i well graded, some gravel, fines exhibit low to medium 3
L 16 plasticity, wet, loose
] 6 9
Iy ENEENEE ) FE PSSP UR S SRR UR U PRRESITRENRSNt] SIEY] OURPRN SSUERVL) SN [N SCUSTUNU N I I
A O S N (N N R S— E—
L 19
_20_'4i9" Color change to dark grayish brown (10YR 4/2),wet, | | 3 | | | 26.9% Gravel
Pl iose 4 | sz 198| | 53.3% Sand
6 10 19.8% Fines
L 22 |
| 23

@A Pacific Crest
V= ENGINEERING INC

Log of Test Borings
Al Shugart Dog Park
Scotts Valley, CA

Figure No. 8
Project No. 25116
Date: 12/23/25




LOGGED BY_BA DATE DRILLED___11/03/25

BORING DIAMETER__6" SS

BORINGNO.__4

DRILL RIG Britton Track

HAMMER TYPE

Auto-Trip

Soil Description

Depth (feet)
Sample Type

Sample

Field Blow
Counts

SPT "N" Value

Pocket Pen. (tsf)

Moisture
Content (%)

Additional
Lab
Results

Dry Density (pcf)
% Passing #200
Plasticity Index

- plasticity, wet, loose

4-10

el i 1 sand, moist to wet, loose

i i & dense

WELL GRADED SAND WITH CLAY AND GRAVEL: S
Very dark gray (10YR 3/1), fine to coarse grained sand,
— 24 — well-graded; some-gravel; fines-exhibit low to-medium

[CLAYSTONE: Daﬁgray_(l(}Ym/ 1},?ia bEtrace_very,_-
4-12° massive, trace very fine-grained sand, dry to moist, very|

4-13 [T|Dry to moist,hard

E USCs

CLAYEY SAND: Very dark gray (10YR 3/1), high | sC

plasticity, trace gravel, no recovery, sampler advanced R
with little to no blow count (pushed), moist to wet, very
Moose

4-11 Color change to gray (10YR 5/1), trace fine-grained 1

[s0/¢°

ko.g

""""" | 0.2% Gravel
404 59.4% Sand
' 40.4% Fines

| 40 - Boring terminated at 41% feet.

Groundwater encountered at 14 feet.

@A Pacific Crest
V= ENGINEERING INC

Log of Test Borings
Al Shugart Dog Park
Scotts Valley, CA

Figure No. 9
Project No. 25116
Date: 12/23/25




LOGGED BY_BA DATE DRILLED___11/03/25

BORING DIAMETER__6" SS

BORING NO. 5

DRILL RIG Britton Track

HAMMER TYPE

Auto-Trip

Soil Description

Depth (feet)
Sample Type

Sample

Field Blow

USCS
Counts

SPT "N" Value

Pocket Pen. (tsf)

Moisture
Content (%)

Additional
Lab
Results

Dry Density (pcf)
% Passing #200
Plasticity Index

|

1

-
SNl

SANDY CLAY: Dark brown (10YR 3/3), low to medium | CL
plasticity, fine to medium grained sand, moist

Sampled through root, moist, very stiff 6

20

18.1

1.2% Gravel
98.6 161.9|24| 36.9% Sand

61.9% Fines

| 7 ] | [Boring terminated at 6% feet. No groundwater

encountered

@A Pacific Crest
V= ENGINEERING INC

Log of Test Borings
Al Shugart Dog Park
Scotts Valley, CA

Figure No. 10
Project No. 25116
Date: 12/23/25




ATTERBERG LIMITS - ASTM D4318

PLASTICITY CHART
60
//
e

>0 4 "4
< <</ CH /
W 40 S
& A /
Z f
— N,
> <7
~ 30 R
G >
= cl
2 20 = /
a dJ MH & OH

CcL ,/
10 — -
M| & Ol
LML
[ ML&oOL
0 10 20 30 40 50 60 70 80 20 100

Clays SRS R

LIQUID LIMIT (%)

odified to include the intermediate classifications Cl, M| and Ol for

uid limits between 35 and 50.

SYMBOL SAMPLE # LL (%) PL(%) Pl
o 1-2-1 34 16 18
A
O 2-3 35 19 16
n 4-2-1 38 20 18
A 4-6-1 46 20 26
A 5-1-1 43 19 24
Atterberg Limits Figure No. 10

@"A Pacific Crest
¥~~~ ENGINEERING INC

Al Shugart Dog Park
Scotts Valley, California

Project No. 25116
Date: 12/23/25




FILL SLOPE
4I
Max.

NATURAL SLOPE

Min.

BENCH KEY
6" into firm soil
TYPICAL BENCH FILL - FILL SLOPES NO GREATER THAN 4 FEET
not to scale
o go Keyway/Bench Detail Figure No. 12
7 Pacific Crest

ENGINEERING INC

Al Shugart Dog Park

Project No. 25116
Scotts Valley, CA

Date: 12/23/2025




Al Shugart Dog Park
December 23, 2025

Project No: 25116-5242-C17

APPENDIX B

Boring Logs from 2013 Report
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LOGGED BY_crLA DATE DRILLED 1/11/13 BORING DIAMETER 8”Hs BORING NO._ 1

o
2 52 2 |
2 A& 3 |55 Misc
[t . o . Q= 2 o © 3
= Soil Description SE|IZ |5 |9 Lab
= 0Z€ gl x|a _|ER
% f"é’ 4 == “%'_g b%\ gm Results
Sl &S]S
= DO |B> | S [QAS[=T
[ Dark brown CLAY, relatively smooth texture, silty, trace CL
very fine grained sand, low plasticity, very small mica flakes
—-1 scattered throughout the sample, trace rootlets and trace sub-
— 7] rounded shaped and weathered siltstone gravels up to 1/4 inch in 267
3 .2 | Sample grades to gray Silty SAND, very fine grained, SM
R poorly graded, very small mica flakes scattered through-
4 out the sample, trace oxidation patches and moisture 6 18.9
[ pockets randomly distributed throughout the sample,
| 5 | moist, loose
e Color change to mottled light brown and dark yellowish
6 - brown, trace binder, trace sub-rounded shaped mudstone 40.6% Passing
R gravels up to 1/4 inch in diameter randomly distributed 14 86.6 |29.7 | #200 Sieve
7 throughout the sample, damp, medium dense
8 —
- 9 —
:1 0 : .s,/'| Mottled light brown, brown, and dark yellowish brown SC
| i 7| Clayey SAND, very fine grained, poorly graded, slightly Qu = 1003 psf
L 11 - o 9/ sticky, very small mica flakes scattered throughout the 92.1 129.7 | 20.0% Passing
L 53, | sample, trace sub-rounded shaped mudstone gravels 17 94.8 127.6 | #200 Sieve
| 1o ~ .| randomly distributed throughout the sample, damp,
7 ~ ") medium dense
14 -
:15 : Color change to grayish brown, trace oxidation patches
| 16— scattered throughout the sample, increased moisture
B content (moist to wet) and gravel lens at 16 feet, gravels 12 83.3 | 38.1
17 : are mudstone, sub-rounded to rounded shaped and up to
| 1/2 inch in diameter, damp to moist, medium dense
18 -
19
() - ! No Sample Recovered: Sent sampler back down the
T bore hole to retrieve disturbed sample. Color change to mottled .
91 - grayish brown and dark yellowish brown, decrease in clay 41.8 | 19.7% Passing
| T content, rounded mudstone gravels up to 2 inches in diameter, 9 82.0 [ 40.2 | #200 Sieve
99 ] wet, loose
===={ Diriller noted increased drilling resistancy near 22 feet
_23 7] —— SANTA CRUZ MUDSTONE BEDROCK
—24 — —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 4
444 Airport Blvd., Suite 106 Shugart Park Pedestrian Bridge Project No. 1293
Watsonville, CA 95076 Scotts Valley, California Date: 3/7/13
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LOGGED BY_cLA__ DATE DRILLED 1/11/13 BORING DIAMETER 8”Hs BORING NO. |

B = 2 IR :

] v 3| 7 o~ Misc.
< Soil Description =2l |E |5 5 = Lab
-z 2Bl olax|”A |BR I
2 95%[—-*2 28528 Results
2 S0|aS|a S8 85%

| SANTA CRUZ MUDSTONE BEDROCK; Described as
5] gray Sandy SILT, very fine grained sand, small mica
| <7 flakes scattered throughout the sample, the mudstone is 50/4” 30.8
L 96 fairly competent, massive, slightly mottled, damp, very
sl hard
57 === Slow but steady, very hard drilling. Driller noted that the
| <" - drill is “really standing up” on the mudstone.
Trace pockets of increased moisture, likely from fractures
within the mudstone, slightly weathered, damp to dry,
very hard 50/6” 30.8
Boring terminated at 31 1/2 feet. Groundwater initially
— encountered at 20 feet. Measured at 20 feet upon
33 ] removing the auger from the bore hole.
- 3 4 —
35—
36—
- 3 7 —
[ 38 —
— 39 —
- 40 -
41—
40 —
L 43
— 44 —
- 46 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 5
444 Airport Blvd., Suite 106 Shugart Park Pedestrian Bridge Project No. 1293
Watsonville, CA 95076 Scotts Valley, California Date: 3/7/13




rage o1

LOGGED BY_cLA DATE DRILLED 1/11/13

BORING DIAMETER _8”Hs BORING NO._ 2

Soil Description

Depth (feet)
Sample No.
and Type

Misc.
Lab
Results

Classification

SPT |IN?I

Value
Moisture %o

Plasticity
Dry Density
(pef)

of Dry Wt.

Index

stone gravel in the shoe, moist, stiff

very fine-fine grained, damp, firm

plasticity, damp, stiff

Blackish brown CLAY, intermediate plasticity, trace very
fine grained sand, small mica flakes scattered throughout
the sample, trace weathered and competent rounded

sandstone and mudstone gravels up to 1/2 inch in diameter 29.3
randomly distributed throughout the sample, large sand- 11 | 22 196.6 |25.8

Sand content increases slightly with depth and grades to

[ ;| Sample grades to Clayey SAND at 6 feet, fine to medium | SC/ | 11 | 25 |100.3]25.1

1 grained, sub-angular to sub-rounded shaped, poorly graded, | CI
trace yellow oxidation patches randomly distributed

throughout the sample, sample grades to mottled blackish

brown and dark reddish brown by 6 1/2 feet and grades to

very fine grained Sandy CLAY, clay exhibits intermediate

| Unified Soil

ot

6 : 222

cobble near 11 1/2 feet, damp, firm

Gray grading to mottled gray and dark yellowish brown CI
CLAY, intermediate plasticity, trace very fine to fine
grained sand, small mica flakes scattered throughout the 36.8
sample, trace rootlets randomly distributed throughout the 7 25 | 84.7 |34.9
sample, 2 inch diameter sub-angular shaped mudstone

Driller noted increased drilling resistancy near 12 1/2 feet

drilling, but relatively smooth and steady

{=—| damp to dry, very hard

SANTA CRUZ MUDSTONE BEDROCK; Described as
mottled gray and dark yellowish brown SILT, trace very
fine grained sand, very small mica flakes scattered
throughout the samlpe, mudstone is massive, fairly
competent, and slightly weathered, dry, very hard

Slow hard drilling to 20 feet, very hard and very siow

Color change to gray, trace oxidation patches randomly
distributed throughout the sample, the mudstone is “poker
W chipped” and slightly more friable than the
= previous sample, the last 6 inches were very hard
and the sampler bounced off the mudstone while sampling,

Direct Shear:
C=0psf

50/3” ¢=416°

50/4.5" 28.1

removing the auger from the bore hole.

_.24_

Boring terminated at 21 1/2 feet. Groundwater initially
encountered at 20 feet and measured at 20 feet upon

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

Log of Test Borings
Shugart Park Pedestrian Bridge
Scotts Valley, California

Figure No. 6
Project No. 1293
Date: 3/7/13
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LOGGED BY_cLA DATE DRILLED 1/31/13 BORING DIAMETER 4”ss  BORING NO._ 3
- O‘ ‘B = - é? i 1
S |Z e _ . o % 8. > |2 |oF| Misc
= o &3 Soil Description BEIZ |5 |8 |B Lab
£ £ E 52l 3 2 5 %@ EE Results
3] g ®ISS Q
KIS _ SOAS = A8 &|S%

L Blackish brown CLAY, very smooth texture, very small CL
mica flakes scattered throughout the sample, trace rootlets
randomly distributed throughout the sample, damp, stiff
14
Mottled blackish brown, strong reddish brown, and yellowish | CL
brown, CLAY, smooth texture, trace very fine grained sand,
very small mica flakes scattered throughout the sample, trace 13
very weathered rounded sandstone gravels randomly
distributed throughout the sample, damp, stiff
Slightly silty, slight increase in gravel content, trace sub-
rounded shaped, weathered, fine grained chert gravels
randomly distributed throughout the sample, damp, very 16
stiff
Color change to mottled dark brown, dark yellowish
brown, and gray, slight increase in silt content, slight
increase in gravel content, gravels are up to 1/2 inch in 19
diameter, damp, very stiff
- — a
3] v
Ras N P I /
-5 7]
:16 -1 o
—17 0/
18 — /
Fo ]
20 ?
B 21 :' / Driller noted a change in the drilling consistency near 22
L) R feet, drilling became very hard
Hap —~—| SANTA CRUZ MUDSTONE BEDROCK
.93 ——]
24 p—
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 7
444 Airport Blvd., Suite 106 Shugart Park Pedestrian Bridge Project No. 1293
Watsonville, CA 95076 Scotts Valley, California Date: 3/7/13
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LOGGEDBY_crLA DATE DRILLED __ 13113 BORING DIAMETER 478§~ BORING NO._3

Misc.
Lab
Results

Soil Description

Classification
&[SPT "N"
N

Dry Density
Moisture %
of Dry Wt.

Unified Soil
(pcf)

Depth (feet)
Value
Plasticity
Index

“land Type
.] Symbol

lIH

SANTA CRUZ MUDSTONE BEDROCK; Described as
gray Silty SAND, very fine grained, poorly graded, mud-
stone is weathered, massive, and friable, very small mica
T flakes scattered throughout the sample, slightly damp to
i 26 ] dry, very dense

77 Boring terminated at 24 1/2 feet. Groundwater initially

encountered near 21 feet. Groundwater measured at 14
1/2 feet upon removing the auger from the bore hole.
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444 Airport Blvd., Suite 106 Shugart Park Pedestrian Bridge Project No. 1293
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LOGGED BY_cLA DATE DRILLED __ 1/31/13 BORING DIAMETER 47ss ~ BORING NO._ 4

Misc.
Lab
Results

Soil Description

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

Dry Density
(peh)
Moisture %
of Dry Wt.

~l Unified Soil
| Classification

Blackish brown CLAY, silty, relatively smooth texture,very
small mica flakes scattered throughout the sample, trace rootlets
randomly distributed throughout the sample, trace rounded chert
pebbles up to 1/4 inch in diameter, trace pockets of increased
moisture, damp, stiff 15

Interbedded dark brown Sandy CLAY and dark brown Clayey CL/
SAND, sand is very fine to fine grained and poorly graded, trace SC

pockets of oxidized sub-angular shaped sandstone gravels, small 10
mica flakes scattered throughout the sample, damp, stiff/loose

Mottled dark brown and dark yellowish brown Clayey SC

SAND, slightly sticky, very fine to fine grained, poorly

graded, very small mica flakes scattered throughout the

sawle, clay content decreases with depth, trace sub- 8
angular shaped siltstone gravels up to 1/4 inch in

diameter near 6 feet, damp to slightly moist, loose

Mottled gray and dark yellowish brown Sandy CLAY CL/
grading to Sandy SILT, fairly smooth texture, sand is very | ML
fine to fine grained, trace very fine to fine grained pockets
of sand randomly distributed throughout the sample, very 17
small mica flakes scattered throughout the sample, trace
sub-rounded shaped siltstone gravels up to 1/4 inch in
diameter randomly distributed throughout the sample,
damp, very stiff

Driller noted a change in the drilling consistency near 19
feet, drilling became very hard and very slow

SANTA CRUZ MUDSTONE BEDROCK; Described as
laminated dark yellowish brown and gray SILT, fairly
smooth texture, very small mica flakes scattered through-
out the sample, bedrock is weathered, massive, and friable,
dry to slightly damp, very dense, (low blow count may be
a result of slough. Advanced sampler additional 6 inches) 50/2”

Boring terminated at 22 feet. Groundwater initially
encountered near 15 feet and measured at 7°2” feet upon
removing the auger from the bore hole.
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444 Airport Blvd., Suite 106 Shugart Park Pedestrian Bridge Project No. 1293
Watsonville, CA 95076 Scotts Valley, California Date: 3/7/13




Al Shugart Dog Park
December 23, 2025

Project No: 25116-5242-C17

APPENDIX C

Infiltration Test Results
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SHALLOW QUICK INFILTROMETER TEST
Native Soil Assessment for Small Infiltration Based Stormwater Control Measures

Test Information

TestNo.: | B-1 |Test Date: | 11/12/2025 |Test By: [  ca  [JobNo.: [ 25116
Location of Test: Closest to Glenwood Drive
Soil Information
% Gravel | % Sand | % Silt | % Clay |
USCS Description: Lean Clay USCS Classification: CL
Test Configuration & Constants
Existing Surface Elevation (fi.) 0.0 Boring Depth from Top of Pipe (ft.) 7.10
Bioswale Invert Elevation (ft.) = Diameter of Perforated Pipe (in.) 3.25
Bottom of Boring Elevation (fi.) -6.5 Diameter of Test Boring (in.) 6.0
Boring Depth (ft.) 6.5 Cross-Section Area of Boring (in”) 28.3
Constant Head Infiltration Data
Actual Time | e | wver Head | mitiat Fint | FinaiFint | Infilration
Interval . Time . 3 3 3
(hr:min) : (in) Volume (in” ) | Volume (in” ) | Volume (in”)
(min)
Start 9:52 AM
0 30 34.2 205.2 436.2 0.7
End 10:22 AM
Infiltration Data
Interval Flow Readings e
Actual Time | 5 ik ings . Infiltration | Infiltration Rate
Interval (hr-min) Time Water Elev. Change in Volume (i 5 ! i
: (i) ) Bl (i) olume (in" ) :
Start 10:22 AM 51.00
1 30.00 0.24 1.4 0.01
End 10:52 AM 51.24
Start 10:52 AM 51.24
2 { 24 : .
End 11:22 AM 5000 51.48 0 14 0.01
Start 11:22 AM 51.48
3 30.00 0.00 0.0 0.00
End 11:52 AM 51.48
4 Start 11:52 AM 30.00 51.48 0.24 |4 0.01
End 12:22 PM 51.72
5 Start 12:22 PM 30.00 51.72 0.24 14 0.01
End 12:52 PM 51.96
Start 12:52 PM 51.96
6 30.00 01z 0.7 0.01
End 1:22 PM 52.08
Start 1:22 PM 52.08
7 Fnd 5 PN 30.00 .08 0.00 0.0 0.00
8 Start 1:52 PM 30.00 52.08 0.00 0.0 0.00
End 2:22 PM 52.08
Test Results
Infiltration Rate, I, (in/hr): 0.0 Factored Infiltration Rate, K, (in/hr): | 0.0




SHALLOW QUICK INFILTROMETER TEST
Native Soil Assessment for Small Infiltration Based Stormwater Control Measures

Test Information

TestNo.: | B-3 |Test Date: | 11/12/2025 |Test By: [  ca  [JobNo.: [ 25116
Location of Test: Closest to Glenwood Drive
Soil Information
% Gravel | % Sand | % Silt | % Clay |
USCS Description: Lean Clay USCS Classification: CL
Test Configuration & Constants
Existing Surface Elevation (fi.) 0.0 Boring Depth from Top of Pipe (ft.) 7.00
Bioswale Invert Elevation (ft.) = Diameter of Perforated Pipe (in.) 3.25
Bottom of Boring Elevation (fi.) -6.5 Diameter of Test Boring (in.) 6.0
Boring Depth (ft.) 6.5 Cross-Section Area of Boring (in”) 28.3
Constant Head Infiltration Data
Actual Time | e | wver Head | mitiat Fint | FinaiFint | Infilration
Interval . Time . 3 3 3
(hr:min) : (in) Volume (in” ) | Volume (in” ) | Volume (in”)
(min)
Start 10:08 AM
30 36.0 216.0 909.0 2.0
End 10:38 AM
Infiltration Data
Interval Flow Readings e
Actual Time | 5 ik ings . Infiltration | Infiltration Rate
Interval (hr-min) Time Water Elev. Change in Volume (i 5 ! i
: (i) ) Bl (i) olume (in" ) :
Start 10:38 AM 48.00
30.00 3.24 19.4 0.19
End 11:08 AM 51.24
Start 11:08 AM 51.24
30.00 0.96 5.8 0.05
End 11:38 AM 52.20
Start 11:38 AM 52.20
; .84 ; :
End 12:08 PM 30.00 53.04 08 >0 0.05
Start 12:08 PM 30.00 53.04 0.96 58 0.05
End 12:38 PM 54.00
Start 12:38 PM 30.00 54.00 1.68 10.1 0.09
End 1:08 PM 55.68
Start 1:08 PM 55.68
30.00 1.20 T2 0.06
End 1:38 PM 56.88
Start 1:38 PM 56.88
: .9 : .
End 2:08 PM 3090 57.84 B0 2B 0.05
Start 2:08 PM 30.00 57.84 0.72 43 0.04
End 2:38 PM 58.56
Test Results
Infiltration Rate, I, (in/hr): 0.0 Factored Infiltration Rate, K, (in/hr): | 0.0




SHALLOW QUICK INFILTROMETER TEST
Native Soil Assessment for Small Infiltration Based Stormwater Control Measures

Test Information

TestNo.: | B-5 |TestDate: | 11/12/2025 |Test By: [  ca  [JobNo.: [ 25116
Location of Test: Closest to Glenwood Drive
Soil Information
% Gravel | % Sand | % Silt | % Clay |
USCS Description: Lean Clay USCS Classification: CL
Test Configuration & Constants
Existing Surface Elevation (fi.) 0.0 Boring Depth from Top of Pipe (ft.) 7.00
Bioswale Invert Elevation (ft.) = Diameter of Perforated Pipe (in.) 3.25
Bottom of Boring Elevation (fi.) -6.5 Diameter of Test Boring (in.) 6.0
Boring Depth (ft.) 6.5 Cross-Section Area of Boring (in”) 28.3
Constant Head Infiltration Data
dctual Time | ™\ Water Head | Initial Fill | Final Fill | Infiltration
Interval . Time . 3 3 3
(hr:min) : (in) Volume (in” ) | Volume (in” ) | Volume (in”)
(min)
Start 10:40 AM
0 Fnd 1.10 AM 30 24.0 144.0 185.8 0.2
Infiltration Data
Interval Flow Readings = .
Actual Time | 5 ik ings . Infiltration | Infiltration Rate
Interval (hr-min) Time Water Elev. Change in Volume (i 5 ! i
: (i) ) Bl (i) olume (in" ) :
Start 11:10 AM 25.20
1 30.00 3.96 23.8 0.41
End 11:40 AM 29.16
Start 11:40 AM 29.16
2 30.00 1.08 6.5 0.10
End 12:10 PM 30.24
Start 12:10 PM 30.24
; 4 ; :
3 End 12:40 PM 30.00 30.72 048 29 0.05
4 Start 12:40 PM 30.00 30.72 0.48 29 0.04
End 1:10 PM 31.20
5 e L MRUEM: 1 s el 036 22 0.03
End 1:40 PM 31.56
Start 1:40 PM 31.56
6 30.00 0.24 1.4 0.02
End 2:10 PM 31.80
Start 2:10 PM 31.80
: 24 . .
‘ End 2:40 PM 3090 32.04 ¢ ket 0.02
8 Start 2:40 PM 30.00 32.04 0.12 0.7 0.01
End 3:10 PM 32.16
Test Results
Infiltration Rate, I, (in/hr): 0.0 Factored Infiltration Rate, K, (in/hr): | 0.0




Al Shugart Dog Park
December 23, 2025
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SPT BASED LIQUEFACTION ANALYSIS REPORT

Project title : SPT Name: B4 Shugart
Location :
:: Input parameters and analysis properties ::
Analysis method: Boulanger & Idriss, 2014 G.W.T. (in-situ): 14,00 ft
Fines correction method: Boulanger & Idriss, 2014 G.W.T. (earthq.): 14,00 ft
Sampling method: Standard Sampler Earthquake magnitude M,:  7.00
Borehole diameter: 65mm to 115mm Peak ground acceleration: 0.64 g
Rod length: 3.28ft Eq. external load: 0.00 tsf
Hammer energy ratio: 1.33
Raw SPT Data CSR - CRR Plot FS Plot LPI
] (4 2
4] i 4
6 64
8 8
10 10
124 12
144 X 14 \ !-m
16 16
18 18 \
204 204
=22 o2 ~224
~— 24+ —24 — 24
£ 26 Sas 5 26
A28 E 828 828 E
30 309
324 324
34 A 34 A
363 363
384 384
404 40
42 42
443 443
46 46
48 48
50 _- | S . AT LI 50 _- L Ll . J L}
0 10 20 30 40 50 0 0.2 04 06 08 1 0 05 1 15 2 0 5 10
SPT Count (blows/ft) CSR - CRR Factor of Safety Liquefaction potential

CRR 7.50 clean sand curve
1 Liquefaction F.S. color scheme

0.8

0.7 B Almost certain it will liquefy
[ Very likely to liquefy

0.6+ [ Liquefaction and no lig. are equally likely
% O uniike to liquefy
E 0.5+ [ Almost certain it will not liquefy
D04
E LPI color scheme
%;j‘m | ° [ very high risk
o [ High risk

0.2 [ Low risk

0.1+

Mo Liquefaction
0.0 —T T T T T T T T T
o 5 10 15 20 25 30 as 40 45 50
Corrected Blow Count N1(60),cs
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This software is registered to: Pacific Crest Engineering

:: Overall Liquefaction Assessment Analysis Plots ::

Raw SPT Data CSR - CRR Plot FS Plot

=)
=
=
]
o
@
a
42
44
46+
484
50 f—r——r— T T T T
0 10 20 30 40 50 0 02 04 06 08 1 0 0.5 1 1.5 2
SPT Count (blows/ft) CSR - CRR Factor of Safety

Vertical Lig. Settlements

2
4
6
g.‘

10]

124

™ T T T —T

0 1 2
Cuml. Settlement (in)

Lateral Lig. Displacements

2

4

—

£
2 264
@

46+

48+

50

]
Cuml. Displacement (ft)
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This software is registered to: Pacific Crest Engineering

:: Field input data ::

Test
Depth
(ft)
1.00
2.50
5.00
6.50
10.00
11.50
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00

Abbreviations

Depth:

SPT Field Value:

SPT Field Fines
Value Content
(blows) (%)
14 80.00
12 80.00
17 50.00
12 5.00
21 80.00
80.00
10.00
10 10.00
1 90.00
10 90.00
100 90.00
100 90.00
100 90.00
100 90.00

Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Unit
Weight
(pcf)
90.00
90.00
100.00
110.00
95.00
95.00
115.00
115.00
70.00
70.00
130.00
130.00
130.00
130.00

Infl.

Can

Thickness Liquefy

(ft)

1.00
1.50
2.50
1.50
3.50
1.50
3:5(0
5.00
5.00
5.00
5.00
5.00
5.00
5.00

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)

Thickness of the soil layer to be considered in settlements analysis (ft)

User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

No
No
Yes
Yes
No
No
Yes
Yes
No
No
No
No
No
No

Depth SPT Unit Oy Us O'vo m Cn Ce Ce Cr Cs (N1)eo FC A(N1)so (Ni)socs CRRzs

(ft) Field Weight (tsf) (tsf) (tsf) (%)

Value (pcf)

1.00 14 90.00 0.04 000 004 034 170 133 1.00 0.75 1.00 24 80.00 5.54 30 4.000
2.50 12 90.00 011 000 011 036 170 133 1.00 0.75 1.00 20 80.00 5.54 26 4.000

5.00 17 100.00 024 0.00 0.24 032 161 133 1.00 0.75 1.00 27 50.00 561 33 4.000
6.50 12 110.00 032 0.00 032 044 169 133 1.00 0.75 1.00 20 5.00 0.00 20 4.000
10.00 21 95.00 049 000 049 031 128 133 1.00 0.85 1.00 30 80.00 5.54 36 4.000
11.50 95.00 056 000 056 043 132 133 1.00 085 1.00 13 80.00 5.54 19 4.000
15.00 11500 076 0.03 073 050 1.21 133 1.00 0.85 1.00 12 10.00 1.15 13 0.140
20.00 10 115.00 105 0.19 086 048 1.11 133 1.00 095 1.00 14 10.00 1.15 15 0.156
25.00 1 70.00 122 034 088 057 111 133 1.00 095 1.00 1 90.00 5.1 7 4.000
30.00 10 70.00 140 050 090 044 108 133 1.00 1.00 1.00 14 90.00 5.51 20 4.000
35.00 100 130.00 172 0.66 1.07 0.26 1.00 133 100 100 1.00 133 90.00 5.51 139 4.000
40.00 100 130.00 2.05 0.81 123 026 09 133 1.00 1.00 1.00 128 90.00 5.51 134 4.000
45.00 100 130.00 237 097 140 0.26 093 133 100 1.00 1.00 123 90.00 5.1 129 4.000
50.00 100 130.00 270 1.12 157 026 09 133 100 1.00 1.00 120 90.00 5.51 126 4.000

LigSVs 1.3.3.1 - SPT & Vs Liquefaction Assessment Software Page: 3
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This software is registered to: Pacific Crest Engineering

:: Cyclic Resistance Ratio (CRR) calculation data ::

Depth SPT Unit oy U O'vo m Cn Ce Cs Cr Cs (Ni)so FC A(Ni)so (Ni)socs CRRy7s
(ft) Field Weight (tsf) (tsf) (tsf) (%)
Value (pcf)
Abbreviations
Oy Total stress during SPT test (tsf)
Uo: Water pore pressure during SPT test (tsf)
O'val Effective overburden pressure during SPT test (tsf)
m: Stress exponent normalization factor
Cu: Overburden corretion factor
Ce: Energy correction factor
Ca: Borehole diameter correction factor
Cr: Rod length correction factor
Cs: Liner correction factor
Nigoy:  Corrected Nser to a 60% energy ratio
A(N;)so Equivalent clean sand adjustment
Nigsoyes:  Corected Nisoy value for fines content
CRRys: Cyclic resistance ratio for M=7.5
:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::
Depth Unit Ov,eq Uoeq O'voeq r4 a CSR  MSFmax (Ni)socs MSF CSReqm=75 Ksigma CSR® FS
(ft)  Weight  (tsf)  (tsf) (tsf)
(pcf)
1.00 90.00 0.04 0.00 0.04 1.00 1.00 0.418 2.00 30 1.18 0.355 1.10 0.323 2.000 e
2.50 90.00 0.11 0.00 0.11 1.00 1.00 0.416 1.77 26 1.14 0.366 1.10 0.333 2.000 e
5.00 100.00 0.24 0.00 024 0.99 1.00 0.413 2.19 33 1:21 0.341 1.10 0.310 2.000 o
6.50 110.00 0.32 0.00 0.32 0.99 1.00 0.410 1.49 20 1.09 0.378 1.10 0.343 2.000 e
10.00 95.00 0.49 0.00 049 0.97 1.00  0.405 2.20 36 1.21 0.334 1.10 0.304 2.000 o
11.50 95.00 0.56 0.00 0.56 0.97 1.00 0.403 1.45 19 1.08 0.373 1.08 0.344 2.000 @
15.00 115.00 0.76 0.03 0.73 0.95 1.00 0.413 1.26 13 1.05 0.395 1.04 0.381 0.368 @
20.00 115.00 1.05 0.19 0.86 0.93 1.00 0471 1.32 15 1.06 0.446 1.02  0.436 0.358 e
25.00 70.00 1.22 0.34 0.88 0.90 1.00 0.523 1.14 7 1.02 0.511 1.02 0.503 2.000 e
30.00 70.00 1.40 0.50 0.90 0.88 1.00 0.569 1.49 20 1.09 0.523 1.02 0.512 2.000 @
35.00 130.00 1.72 0.66 1.07 0.85 1.00 0.571 2.20 139 1.21 0.472 1.00 0.473 2.000 e
40.00 130.00 2.05 0.81 1.23 0.82 1.00 0.567 2.20 134 1.21 0.468 0.95 0.490 2,000 e
45.00 130.00 2.37 0.97 140 0.79 1.00 0.559 2.20 129 1.21 0.461 0.92 0.503 2.000 e
50.00 130.00 2.70 1.12 1.57 0.77 1.00 0.547 2.20 126 1.21 0.452 0.88 0.511 2.000 e
Abbreviations
Ov,eq: Total overburden pressure at test point, during earthquake (tsf)
Uo,eq- Water pressure at test point, during earthquake (tsf)
O'vo,eq: Effective overburden pressure, during earthquake (tsf)
ra: Nonlinear shear mass factor
a: Improvement factor due to stone columns
CSR : Cyclic Stress Ratio
MSF : Magnitude Scaling Factor
CSRegm-7.5: CSR adjusted for M=7.5
Ksigma: Effective overburden stress factor
CSR™: CSR fully adjusted (user FS applied)™"
FS: Calculated factor of safety against soil liquefaction
" User FS: 1.00
:: Liquefaction potential according to Iwasaki ::
Depth FS F wz Thickness I,
(f) (ft)
1.00 2.000 0.00 9.85 1.50 0.00
2,50  2.000 0.00 9.62 1.50 0.00
5.00 2.000 0.00 9.24 2.50 0.00
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This software is registered to: Pacific Crest Engineering

:: Liquefaction potential according to Iwasaki ::

Depth FS F wz  Thickness I

(ft) (ft)

6.50 2.000 0.00 9.01 1.50 0.00
10.00 2.000 0.00 8.48 3.50 0.00
11.50 2.000  0.00 8.25 1.50 0.00
15.00 0.368  0.63 7.71 3.50 5.20
20.00 0.358 0.64 6.95 5.00 6.80
25.00 2.000 0.00 6.19 5.00 0.00
30.00 2.000 0.00 5.43 5.00 0.00
35.00 2.000 0.00 4.67 5.00 0.00
40.00 2.000 0.00 3.90 5.00 0.00
45.00 2.000 0.00 3.14 5.00 0.00
50.00 2.000 0.00 2.38 5.00 0.00

Overall potential I, : 12.00

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable

I > 15 - Liquefaction certain

:: Vertical settlements estimation for dry sands ::

Depth (Ni)so Tav p Gmax a b Y E1s5 N Enc Ah AS
(ft) (tsf) (%)  (ft) (in)

1.00 24 0.02 0.03 024 0.13 41138.88 0.00 0.00 10.85 0.02 1.00  0.004
2.50 20 0.05 0.08 036 0.13 2374042 0.00 0.00 10.85 0.03 1.50  0.010
5.00 27 0.10 0.16 057 0.13 15162.88 0.00 0.00 10.85 0.02 250  0.012
6.50 20 013 021 056 014 12679.15 0.00 0.00 10.85 0.06 1.50  0.023
10.00 30 020 033 084 014 986425 0.00 0.00 10.85 0.02 350 0.018
11.50 13 022 037 073 015 908726 0.00 0.00 10.85 0.08 1.50  0.030

Cumulative settlemetns: 0.097

Abbreviations

Tav:  Average cyclic shear stress
p: Average stress
Gmax: Maximum shear modulus (tsf)
a, b:  Shear strain formula variables
y: Average shear strain
€15:  Volumetric strain after 15 cycles
.2 Number of cycles
enc:  Volumetric strain for number of cycles Nc (%)
Ah:  Thickness of soil layer (in)
AS:  Settlement of soil layer (in)

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth (Ni)socs  VYiim Fq FSiig  Ymax €y dz Sv-10 LDI

(ft) (%) (%) (%)  (ft) (in) (ft)
15.00 13 3414 0.83 0.368 34.14 3.17 3.50 1.332 0.00
20.00 15 2751 075 0358 2751 2.87 5.00 1.725 0.00
25.00 7 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00
30.00 20 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00
35.00 139 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00
40.00 134 0.00 0.00 2.000 0.00 0.00 5.00 0.000 0.00

LigSVs 1.3.3.1 - SPT & Vs Liquefaction Assessment Software
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This software is registered to: Pacific Crest Engineering

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth (Nl)ﬁﬂcs Yiim Fa Fsliq Ymax ey dz
(ft) (%) (%) (%)  (ft)
45.00 129 0.00 0.00 2.000 0.00 0.00 5.00

50.00

126 0.00 0.00 2.000 0.00 0.00 5.00

Cumulative settlements:

Abbreviations

Yiim:
Fo/N:
Ymax:
e,
Sv.10:
LDI:

Limiting shear strain (%)

Maximun shear strain factor
Maximum shear strain (%)

Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

Sy.1p
(in)

0.000
0.000

3.057

LDI
(ft)

0.00
0.00

0.00
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