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1 INTRODUCTION

In accordance with your request and authorization, we have prepared this preliminary
geotechnical report for the Workforce Reentry Center Project located at 561 The City Drive South
in Orange, California (Figure 1) for the County of Orange Executive Office. The purpose of this
report was to summarize our preliminary findings, conclusions, and recommendations regarding

the site geotechnical conditions to aid in the preliminary planning of the project.

2 SCOPE OF SERVICES

The scope of our geotechnical services included the following:
e Project coordination and planning.

o Review of readily available background materials, including published geologic maps and
literature, in-house information, and stereoscopic aerial photographs.

o Review of a conceptual site plan for the project and a previous report prepared by Ninyo &
Moore (2022) for a security wall at the site.

¢ Review of seismic data, including fault hazard maps, seismic hazard maps, and other readily
available data regarding geologic and seismic hazards within the project area.

e Geotechnical evaluation of the collected data from our review of the background documents.

e Preparation of this preliminary report presenting general information regarding the geologic
and seismic conditions at the subject site and our preliminary opinions regarding geotechnical
constraints affecting the project.

3 SITE DESCRIPTION

The proposed Workforce Reentry Center Project is located at 561 The City Drive South in Orange,
California. The majority of the project area is currently developed as the former Orange County
Animal Care Shelter with an associated parking lot. The southeast portion of the project area is
an unused recreation yard area for the Theo Lacy Facility (Figure 2). The project area is bound
by The City Drive South to the west, Theo Lacy Facility to the north, State Route 22 to the south,

and the Santa Ana River and Levee to the east.

There are numerous structures at the site associated with the former animal care shelter along
with chain link security fencing and walls along the boundary with the Theo Lacy Facility.
Additional improvements include concrete and asphalt concrete paving, a cell tower near the
southern boundary of the site, and light poles. The Theo Lacy recreation yard area is covered by

grass.
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3.1 Previous Geotechnical Study

As a part of our current evaluation, we reviewed a technical memorandum prepared by Ninyo &
Moore providing a limited geotechnical evaluation for a proposed security wall between the Animal
Care Shelter and the recreation yard area dated November 2, 2022 (Ninyo & Moore, 2022). The
previous study included drilling fourteen exploratory borings along the alignment of the security
wall that was proposed at that time to depths ranging from approximately 16.5 to 31.5 feet. The
approximate locations of the previous borings are shown on Figures 2 and 4, and the boring logs

and laboratory test results are included in Appendix A.

Undocumented fill of up to approximately 20.5 feet in depth was encountered during the first
phase of the study in two borings while less than 5 feet of fill was encountered in the other borings.
The fill contained construction debris, was potentially compressible, and was not considered
suitable for the support of the security wall foundation. Due to the variable fill thickness
encountered in our initial borings, ten additional borings were performed to further evaluate the
depth and quality of the fill in the area of the security wall. Recommendations were provided in
our referenced report for shallow foundations for the portion of the security wall that had shallow
fill beneath the alignment and for deep cast-in-drilled-hole pile foundations where the wall
alignment had deeper fill that would be difficult to remove and recompact along the property
boundary. The deep fill areas coincided with the former alignment of the Santa Ana River as

discussed in Section 3.2.

3.2 Historical Aerial Photographs

As a part of our evaluation, we reviewed historical aerial photographs publicly available from the
University of California, Santa Barbara online aerial photo library. The historical aerial photograph
dates reviewed include 1931, 1947, 1952, 1960 and 1977. The 1931 photo (Figure 3) shows the
site as undeveloped with adjacent areas being used for agriculture. The 1931 photo also shows
the Santa Ana River crossing the southern portion of the site in a northeast to southwest direction
prior to the river being channelized to its current configuration. An unpaved road is adjacent to the
site to the east, which roughly corresponds to the location of the current west bank of the Santa

Ana River.

The 1947 and 1952 photos show the site as relatively unchanged with further improvement and
widening of the road to the east. The site has been levelled in the 1960 photo, having received fill
since the 1952 photo with the Theo Facility present to the north. The existing site improvements

and facilities are shown in the 1977 photo.
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4 PROJECT UNDERSTANDING

The project is currently in the planning phase for site development. Based on our discussions with
the County of Orange and our review of the conceptual site plan prepared by Griffin Swinerton,
we understand that the County plans to construct a new workforce reentry center within the
approximately 4.57-acre property. As shown on Figure 4, the site plan includes three new building
structures for housing and facilities for trades apprenticeship, retail and culinary training. We
anticipate that the new buildings will be one- to two-story at-grade structures. Additional

improvements will include new parking lots, a trash enclosure area, and pet area.

5 GEOLOGIC CONDITIONS

5.1 Regional Geologic Setting

The subiject site is located within the southerly portion of the Los Angeles Basin, which is situated
near the northern end of the Peninsular Ranges Geomorphic Province. The Los Angeles Basin
has been divided into four structural blocks, which are generally bounded by prominent fault
systems: The Northwestern Block, the Southwestern Block, the Central Bock, and the
Northeastern Block (Norris and Webb, 1990). The subject site is located within the Central Block,
which is bordered on the west by the Newport-Inglewood fault, on the east by the Whittier-Elsinore
fault, on the north by the Malibu Coast-Santa Monica-Raymond fault, and on the south by the San
Joaquin Hills. The Central Block is characterized by thick sequences of alluvium overlying
predominantly sedimentary rock of Cretaceous through Pleistocene age. The depths to crystalline
basement rocks are known from petroleum well logs and geophysical data. The total thickness of
sedimentary section is roughly 4,000 meters (i.e., about 13,000 feet) near the southern end of the
Los Angeles Basin, and exceeds 9,000 meters (i.e., about 30,000 feet in the deepest portion of
the block) (Norris and Webb, 1990).

5.2 Project Area Geology
Based on our review, the site is mapped as being underlain by Holocene to late Pleistocene-age
alluvial-fan deposits consisting of silt, sand, pebbly cobbly sand, and boulders (Morton and Miller,

2006) as shown on Figure 5.

5.2.1 Site-Specific Soil Conditions

Our previous subsurface exploration (2022), included fourteen geotechnical borings drilled to
depths ranging from approximately 16.5 to 31.5 feet below the ground surface (Figures 2 and
4). Fill was encountered in our borings at the surface or below the pavements to a depth up

to approximately 20.5 feet. Alluvium was encountered below the fill materials to the explored
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depth of up to approximately 31.5 feet in each boring. Fill soils generally consisted of moist,
loose to very dense, silty sand, clayey sand, and poorly graded sand, and stiff to hard, sandy
lean clay, and lean clay with sand. Varying amounts of gravel, cobbles, concrete and asphalt
concrete fragments, and construction debris were encountered in the fill materials that
resulted in difficult drilling conditions. The deeper fill areas encountered in our borings
generally coincide with the former alignment of the Santa Ana River as shown on Figure 3.
The alluvium generally consisted of moist, loose to dense, silty sand, clayey sand, poorly
graded sand, and sandy silt, and stiff to hard silt, sandy lean clay, and lean clay with varying

amounts of sand. Varying amounts of gravel were also encountered in alluvium.

5.3 Groundwater

Groundwater was not encountered in our previous borings that were drilled up to a depth of 31.5
feet. However, seepage was encountered in boring B-13 at a depth of approximately 20 feet. The
historic high groundwater depth for the project area is reported to be approximately 30 feet below
the ground surface (California Department of Conservation, Division of Mines and Geology
[CDMG], 1997). Fluctuations in groundwater levels will occur due to variations in precipitation,
ground surface topography, subsurface stratification, irrigation, groundwater pumping, and other

factors that may not have been evident at the time of our previous field evaluation.

6 FAULTING AND SEISMIC HAZARDS

The project site is not located within a State of California Earthquake Fault Zone (formerly known
as Alquist-Priolo Special Studies Zone). However, the site is located in a seismically active area,
as is the majority of southern California, and the potential for strong ground motion in the project
area is considered significant during the design life of the proposed structure. The approximate
locations of major faults in the site vicinity and their geographic relationship to the site are shown

on Figure 6.

In general, seismic hazards evaluated at the subject site include ground surface rupture, ground
motion, liquefaction, dynamic settlement, lateral spreading, and tsunamis and seiches. These

potential hazards are discussed in the following sections.

6.1 Surface Fault Rupture
Surface fault rupture is the offset or rupturing of the ground surface by relative displacement
across a fault during an earthquake. Based on our review of the referenced published data, the

project site is not transected by known active faults. Therefore, the potential for surface rupture is
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relatively low. However, lurching or cracking of the ground surface as a result of nearby seismic

events is possible.

6.2 Seismic Ground Shaking

Earthquake events from one of the regional active or potentially active faults near the site could
result in strong ground shaking which could affect the project area. The level of ground shaking
at a given location depends on many factors, including the size and type of earthquake, distance
from the earthquake, and subsurface geologic conditions. The type of construction also affects

how particular structures and improvements perform during ground shaking.

Considering the proximity of the site to active faults capable of producing a maximum moment
magnitude of 6.0 or more, the proposed improvements have a high potential for experiencing
strong ground motion. The 2022 California Building Code (CBC) specifies that the potential for
liquefaction and soil strength loss be evaluated, where applicable, for the mapped maximum
considered earthquake geometric mean (MCEg) peak ground acceleration (PGAwm) with
adjustment for site class effects in accordance with the American Society of Civil Engineers 7-16
Standard. The MCEg PGA is based on the geometric mean PGA with a 2 percent probability of
exceedance in 50 years. The PGAw was calculated as 0.687g using the 2024 Applied Technology
Council (ATC) hazard tool (web-based).

This potential level of ground shaking could have high impacts on site improvements without
appropriate design mitigation, and should be considered during the detailed design phase of the
project. Mitigation of the potential impacts of seismic ground shaking can be achieved through
project structural design. Structural elements of planned improvements can be designed to resist
or accommodate appropriate site-specific ground motions and to conform to the current seismic
design standards. Appropriate structural design and mitigation techniques would reduce the

impacts related to seismic ground shaking to low levels.

6.3 Liquefaction and Seismically Induced Settlement

Liquefaction is the phenomenon in which loosely deposited granular soils and non-plastic silts
located below the water table undergo rapid loss of shear strength when subjected to strong
earthquake-induced ground shaking. Ground shaking of sufficient duration results in the loss of
grain-to-grain contact due to a rapid rise in pore water pressure, and causes the soil to behave
as a fluid for a short period of time. Liquefaction is known generally to occur in saturated or near-
saturated cohesionless soils at depths shallower than 50 feet below the ground surface. Factors

known to influence liquefaction potential include composition and thickness of soil layers, grain
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size, relative density, groundwater level, degree of saturation, and both intensity and duration of
ground shaking. The potential damaging effects of liquefaction include differential settlement, loss
of ground support for foundations, ground cracking, heaving and cracking of slabs due to sand

boiling, and/or buckling of deep foundations due to liquefaction-induced ground settlement.

Based on the State of California Seismic Hazard Map for the Orange Quadrangle (CDMG, 1998),
the site is located in an area mapped as being susceptible to seismically induced liquefaction
(Figure 7). Based on our review of regional geologic maps and the referenced geotechnical report,
the site is predominantly underlain by relatively young alluvial materials, which are susceptible to

liquefaction and should be further evaluated during the detailed design phase of the project.

6.4 Lateral Spreading

Lateral spread of the ground surface during an earthquake usually takes place along weak shear
zones that have formed within a liquefiable soil layer. Lateral spread has generally been observed
to take place in the direction of a free-face (i.e., retaining wall, slope, creek) but has also been
observed to a lesser extent on ground surfaces with very gentle slopes. For sites located in
proximity to a free face, the amount of lateral ground displacement is strongly correlated with the
distance of the site from the free-face. Other factors such as earthquake magnitude, distance
from the earthquake epicenter, thickness of the liquefiable layers, and the fines content and

particle sizes of the liquefiable layers also affect the amount of lateral ground displacement.

The mixed rip rap and concrete-lined Santa Ana River is approximately 160 feet to the east side
of the site. The estimated depth of the river is approximately 10 to 15 feet. Based on review to the
Conceptual Plan prepared by Griffin Swinerton, the shortest distance between the nearest
building and the Santa Ana River is approximately 250 feet. The site may be susceptible to
liquefaction-induced lateral spread during a seismic event and should be further evaluated during

the detailed design phase of the project.

6.5 Tsunamis and Seiches

Tsunamis are long wavelength seismic sea waves (long compared to ocean depth) generated by
the sudden movements of the ocean floor during submarine earthquakes, landslides, or volcanic
activity. Seiches are waves generated in a large enclosed body of water. The project site is not

mapped in an area considered susceptible to tsunami or seiche inundation.
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7 MISCELLANEOUS HAZARDS

7.1 Flood Hazards

Based on our review of flood insurance rate maps for the project area (Federal Emergency
Management Agency [FEMA], 2009), the project site is not located in the 100-year Flood Hazard
Zone, A99. Zone A99 includes areas to be protected from a 100-year flood by the Federal Flood
Protection System under construction at the time of publication of the FEMA map. However, the
project site is located within FEMA's designated Other Areas - Zone X, which includes areas with

reduced flood risk due to levee.

7.2 Expansive Soils

Expansive soils include clay minerals that are characterized by their ability to undergo significant
volume change (shrink or swell) due to variations in moisture content. Sandy soils are generally
not expansive. Changes in soil moisture content can result from rainfall, irrigation, pipeline
leakage, surface drainage, perched groundwater, drought, or other factors. Volumetric change of
expansive soil may cause excessive cracking and heaving of structures with shallow foundations,

concrete slabs-on-grade, or pavements supported on these materials.

Detailed assessment of the potential for expansive soils should be evaluated during the design
phase of the project through additional subsurface exploration and laboratory testing. Based on
our previous subsurface exploration, the majority of the soils are granular and there are lesser
amounts of clayey soils, which are anticipated to be expansive. Mitigation techniques should be
developed, as appropriate, to reduce the impacts related to expansive soils to low levels. This
could include removing the expansive material and replacing the soil with non-expansive soils, or
mixing of the clayey soils with granular soils to reduce the expansion potential, and/or specific
structural design for expansive soil conditions. Therefore, the potential impacts due to expansive
soils should be reduced to low levels with incorporation of these techniques that will need to be

further developed during the design phase of the project.

7.3 Compressible and Collapsible Soils

Compressible soils are generally comprised of soils that undergo time-dependent consolidation
when exposed to new loading, such as fill or foundation loads. Soil collapse is a phenomenon
where the soils undergo a significant decrease in volume upon increase in moisture content, with
or without an increase in external loads. The undocumented fill soils are potentially compressible
and not considered suitable for the support of foundations or compacted fill. Buildings, structures,

and other improvements may be subject to excessive settlement-related distress when
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compressible soils or collapsible soils are present. The undocumented fill soils should be removed
and replaced as engineered fill or the settlement-sensitive structures should be supported on

deep foundations that derive support from the underlying native soils.

8 PRELIMINARY CONCLUSIONS

Based on our preliminary evaluation, previous subsurface exploration and laboratory testing, and
engineering analysis, it is our opinion that the construction of the new Workforce Reentry Center
is feasible from a preliminary geotechnical standpoint, provided that the recommendations

presented in this report are incorporated into the design of the project.

The primary geotechnical considerations for the design and construction of the new Workforce
Reentry Center include the presence of relatively deep undocumented fill at the site that include
oversize cobbles and construction debris that will be encountered during excavations, and
evaluating the liquefaction and lateral spread hazard for the proposed site improvements in
accordance with the California Geological Survey Special Publication 117A (Guidelines for

Evaluating and Mitigating Seismic Hazards in California).

The undocumented fill encountered in our previous borings is up to approximately 20.5 feet deep
and is potentially compressible and not considered suitable for the support of the new building
structures. Deeper fill may be present in other areas of the site that were not revealed in our
previous exploratory borings. In order to mitigate the undocumented fill condition at the site, the
undocumented fill can either be removed down to competent alluvium and the material placed
back as engineered fill, or the new building structures can be supported on a deep foundation
system that derives support from the underlying alluvial soils. Considering that the project is in
the conceptual design phase, consideration should be given to repositioning the buildings to the
northern and eastern portions of the site, in the areas where the existing fill is shallower, so that
the depths of remedial grading to reach native alluvium would also be shallower. Difficult
excavating conditions should be anticipated during construction and special handling of oversize
materials should be anticipated. Caving of soils should be anticipated when seepage or wet

conditions are encountered in granular materials with low cohesion.

A detailed geotechnical evaluation including subsurface exploration should be performed during
the design phase of the project to develop additional site-specific information and develop
appropriate geotechnical recommendations for the design and construction of the new structures
and any other proposed new site improvements. When the project improvements and their

locations are confirmed, a geotechnical exploration plan can be prepared for review by the project
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team. Our current findings pertaining to the geotechnical aspects of the proposed Workforce

Reentry Center are presented below.

e Based on our review of regional geologic maps, the site is predominantly underlain by
relatively young alluvial materials, which are susceptible to liquefaction and lateral spread.
The liquefaction and lateral spread hazard should be evaluated during the detailed design
phase of the project. Performing cone penetration tests (CPTs) beneath the major building
structures will be appropriate to evaluate the liquefaction induced dynamic settlements at the
site.

o Materials encountered during the previous subsurface exploration generally consisted of
undocumented fill underlain by young alluvium. The fill was encountered in our borings to
depths of up to approximately 20.5 feet and generally included oversize cobbles and
construction debris. Prior to site development, the undocumented fill will need to be removed
and replaced with compacted fill or the settlement-sensitive structures (buildings) will need to
be supported on deep foundations that derive their bearing capacity from competent native
soils at depths.

o Groundwater was not encountered during our previous site exploration; however, some
seepage was encountered at a depth of approximately 20 feet in one boring. The historic high
depth to groundwater is approximately 30 feet below the ground surface in the site vicinity.
Seepage/nuisance water may be encountered during deep remedial grading or in pile
foundation excavations.

¢ On-site soils should be considered as Type C soils in accordance with the Occupational Safety
and Health Administration (OSHA) soil classifications. Temporary shoring should be provided
in accordance with the OSHA regulations, if needed.

e The site is not located within an Earthquake Fault Zone with the potential for fault rupture as
defined by the Alquist-Priolo Earthquake Fault Zoning Act (Hart and Bryant, 2018).

e Previous limited laboratory corrosivity testing indicated that the near-surface soils can be
classified as non-corrosive per the Caltrans (2021) corrosion guidelines.

9 GEOTECHNICAL CONSIDERATIONS
The following geotechnical considerations are presented for preliminary planning purposes. The
design of the project should be based on the detailed geotechnical evaluation during the design

phase.

9.1 Construction Plan Review

We recommend that the conceptual site plan that will be used for the final design phase of the
project be submitted to Ninyo & Moore for review. The site plan will be used to prepare a
subsurface exploration plan and will show the recommended locations for additional borings and
cone penetration tests that will be needed to further evaluate the depths of fill beneath the

proposed structures and the liquefaction potential.
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9.2 Earthwork

Based on our understanding of the project, earthwork will include excavation and recompaction
of existing undocumented fill for site preparation, and backfilling and compaction. However, deep
foundations may be chosen to support the proposed buildings in lieu of performing deep remedial
grading. The on-site soils will be generally excavatable utilizing conventional excavation
equipment. Some oversize concrete/rubble or other types of debris in existing fills will be
encountered. In addition, abandoned, buried utilities and/or structures may be present. Specific
recommendations regarding unsuitable materials should be based on site-specific subsurface
exploration. In general, earthwork should be performed in accordance with the standard

specifications for public works construction.

9.2.1 Excavation Characteristics

Based on the previous subsurface exploration data, we anticipate that excavations within the
fill and alluvium at the site should be feasible with earthmoving equipment in good working
condition. The sandy on-site soils have zero to little cohesion and have a high potential for
caving. Caving should also be anticipated when seepage is encountered. Varying amounts
of gravel, cobbles, asphalt concrete and Portland cement concrete fragments, and
construction debris were encountered in the fill materials. The contractor should anticipate
special handling and off-site disposal of oversize and unsuitable materials. Contractors
should make their own independent evaluation of the excavatability of the on-site materials
prior to submitting their bids. Additionally, drill-holes for deep foundations may be subject to

caving and drilling mud or casing may be needed to stabilize the holes.

9.2.2 Remedial Grading

If the use of deep foundations for the proposed building structures is not considered to be a
viable option, then foundations for these structures may consist of shallow spread or
continuous footings or mat foundations provided that remedial grading is performed as
recommend in this section. Remedial grading consists of the excavation of undocumented fill
to competent native alluvium and backfilling with compacted fill. Based on our previous
subsurface exploration, remedial grading in excess of 20 feet below the ground surface
should be anticipated. Due to the variability in the depths of fill at the site, additional
excavation of native soils may be needed if specific buildings will have significant differential
fill thickness within the influence zone of the building. In general, we recommend that the
thickness of compacted fill underneath the building structures be one-third or more of the
maximum anticipated fill thickness within the individual building areas. Additional remedial

grading may also be needed to mitigate the liquefaction hazard. The actual depths and
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horizontal limits of remedial grading beneath the individual building areas should be further

evaluated based on additional subsurface exploration.

In areas where alluvium is relatively shallow and deeper remedial grading will not be needed
to remove the existing undocumented fill, we recommend that excavation and recompaction
extend to a depth that would provide 3 feet or more of compacted fill below the bottom of the
proposed foundations. The horizontal limits of remedial excavation should laterally extend at
least 8 feet beyond the footings, removing existing undocumented fill, and exposing relatively
dense native soils. The removal and recompaction work should consist of 1) excavating to
the depths discussed above, 2) scarifying, moisture-conditioning, and compacting the
exposed subgrade soils to a depth of 8 inches or more, and 3) replacing the excavated
materials with suitable fill soils. The fill soils should be moisture-conditioned to generally
above the optimum moisture content and compacted to a relative compaction of 90 percent
as evaluated by the ASTM International (ASTM) test method D 1557.

9.2.3 Fill Materials

In general, the on-site granular soils should be suitable for re-use as fill provided that they
are free of trash, debris, roots, vegetation, expansive clayey soils, or other deleterious
materials. Fill should generally be free of rocks or lumps of material in excess of 4 inches in
diameter. Oversize cobbles, concrete fragments, or hard lumps larger than 4 inches in
diameter should be broken into smaller pieces (less than 4 inches in diameter) or removed

from the site.

Imported materials, if needed, should consist of clean, non-expansive, granular material,
which conforms to the “Greenbook” for structure backfill. “Non-expansive” can be defined as
soil having an expansion index of 20 or less in accordance with ASTM D 4829. The imported
materials should also meet the Caltrans (2021) criteria for non-corrosive soils (i.e., soils
having a chloride concentration of 500 parts per million [ppm] or less, a soluble sulfate content
of approximately 0.15 percent (1,500 ppm) or less, a pH value of 5.5 or higher, or an electrical
resistivity of 1,500 ohm-centimeters or more). Materials for use as fill should be evaluated by
Ninyo & Moore prior to importing. The contractor should be responsible for the uniformity of

import material brought to the site.

9.24 Fill Placement and Compaction
Fill should be placed and compacted in accordance with project specifications, the
requirements of the governing agency, and sound construction practices. Fill materials should

be moisture conditioned to slightly above the optimum laboratory moisture content. The lift
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thickness for fill soils will vary depending on the type of compaction equipment used, but
should generally be placed in horizontal lifts not exceeding 8 inches in loose thickness. Fill
materials should be compacted to a relative compaction of 90 percent as evaluated by ASTM
D 1557. Special care should be taken to avoid pipe damage when compacting trench backfill

above pipes. Fill should be tested for specified compaction level by Ninyo & Moore.

9.3 Seismicity
Design of the proposed improvements should be performed in accordance with the requirements
of the governing jurisdictions and applicable building codes. Table 1 presents the seismic design

parameters for the site in accordance with the CBC (2022) guidelines.

Table 1 — 2019 California Building Code Seismic Design Criteria

Site Class D

Site Coefficient, Fa 1.2

Site Coefficient, Fv 1.819¢g
Mapped Spectral Response Acceleration at 0.2-second Period, Ss 1.355¢g
Mapped Spectral Response Acceleration at 1.0-second Period, S+ 0.481g
Spectral Response Acceleration at 0.2-second Period Adjusted for Site Class, Sus 1.6269g
Spectral Response Acceleration at 1.0-second Period Adjusted for Site Class, Swm1 0.875¢g
Design Spectral Response Acceleration at 0.2-second Period, Sps 1.084g
Design Spectral Response Acceleration at 1.0-second Period, Sp+ 0.583g
Site Modified Peak Ground Acceleration, PGAwm 0.687g

9.4 Preliminary Foundation Recommendations

As discussed before, both conventional spread footings (i.e., continuous and isolated footings,
and mat foundations) and deep foundations (i.e., driven piles and drilled piers) are feasible for
supporting the proposed building structures at this site. Use of spread footings would require
implementation of significant remedial grading as described in the Earthwork section of this report.
In order to avoid significant remedial grading, the deep foundation option may be chosen. A
detailed geotechnical evaluation including subsurface exploration and laboratory testing should
be performed during the design phase of the project to develop the final foundation

recommendations for this project.

9.5 Corrosivity

Limited corrosivity testing from our previous study (Ninyo & Moore, 2022) indicates that the soils
at the project site can be generally classified as non-corrosive, which is defined as having earth
materials with less than 500 ppm chlorides, less than 1,500 ppm sulfates, a pH of 5.5 or more
and an electrical resistivity of more than 1,500 ohm-centimeters per the Caltrans (2021) corrosion

guidelines.
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10 FUTURE WORK

Additional geotechnical engineering studies for the proposed new improvements should be
performed during the future design phase of the project. When preliminary design plans are
prepared, they should be forwarded to this office for review so that the locations of the proposed
geotechnical soil borings and CPTs can be evaluated. Detailed geotechnical design
recommendations regarding the project should be provided in our final geotechnical evaluation

report.

11  LIMITATIONS

The purpose of this study was to evaluate geotechnical conditions and potential geologic and
seismic hazards at the site by reviewing readily available geotechnical data, to present preliminary
geotechnical opinions and recommendations that can be utilized in the preparation of a scope of
work for subsurface exploration for the design phase of the project. This report is intended for
preliminary planning purposes only. A detailed geotechnical evaluation, including subsurface

exploration should be performed prior to detailed design and construction of new structures.

The geotechnical analyses presented in this report have been conducted in accordance with
current engineering practice and the standard of care exercised by reputable geotechnical
consultants performing similar tasks in this area. No other warranty, implied or expressed, is made
regarding the preliminary conclusions, recommendations, and professional opinions expressed in
this report. Our preliminary conclusions and recommendations are based on a review of readily
available geotechnical literature, geologic and seismic data, and an analysis of the observed
conditions. Variations may exist and conditions not observed or described in this report may be

encountered.
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APPENDIX A

Boring Logs and Laboratory Test Results
(Ninyo & Moore, 2022)
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Soil Classification Chart Per ASTM D 2488 Grain Size

. . Secondary Divisions o Approximate
Primary Divisions Description !
Group Name Size
CLEAN GRAVEL | GW well-graded GRAVEL Boulders > 127 > 127 Lirgerl’ihgn
less than 5% fines [ 7+ ¢ basketball-sized
2 GP poorly graded GRAVEL
Jipen
Tef|  GW-GM | well-graded GRAVEL with silt Cobbles 3.1 3.1 Fist-sized to
GRAVEL GRAVEL with i basketball-sized
more than DU ALW' GP-GM | poorly graded GRAVEL with silt
50% of ; .
CLASSIFICATIONS [ . » »” Thumb-sized to
g - - Coarse 3/4-3 3/4-3 L
fc;git'}zi 5% to 12% fines GW-GC well-graded GRAVEL with clay fist-sized
retained on GP-GC | poorly graded GRAVEL with clay Gravel
No. 4 sieve ) » » Pea-sized to
. Fine #4 - 3/4 0.19-0.75 .
GRAVEL with GM silty GRAVEL thumb-sized
COARSE- FINES GC clayey GRAVEL )
GRAINED more than , | Rock-salt-sized to
12% fines ] Coarse | #10-#4 0.079-0.19 ca-sized
SOILS GC-GM silty, clayey GRAVEL P
more than
o ; SwW well-graded SAND _si
52:",\:?2'8;" CLEAN SOA';!D Sand | Medium | #40-#10 |0.017 - 0.079" i‘é?(a;asl'f;‘iég
o less than 5% fines | SP poorly graded SAND
sieve :
il SW-SM well-graded SAND with silt Fine | #200 - #40 0(.]0(())12?”— F:;;:f-i:iezi éo
SAND SAND with El: I ’
50% or more DUAL AH K SP-SM poorly graded SAND with silt
of coarse | CLASSIFICATIONS [ . . Passing " Flour-sized and
fraction 5% t0 12% fines SW-SC well-graded SAND with clay Fines #200 < 0.0029 smaller
passes 0 . )
No. 4 sieve L SP-SC poorly graded SAND with clay
Y silty SAND Plasticity Chart
SAND with FINES [
more than %f sC clayey SAND
12% fines f2f
SC-SM silty, clayey SAND
CL lean CLAY R
o /
SILT and INORGANIC ‘ ‘ ’ ML SILT ; H or On /
CLAY ) ] or
i limst CL-ML silty CLAY 8 ,/
0 —
FINE-  |'6ssthan 50% OL (PI > 4) organic CLAY s
GRAINED ORGANIC E
OL (Pl < 4) organic SILT o CLoroL MH or OH
SOILS = S/
50% or ) CH fat CLAY 2 //
more passes SILT and INORGANIC : O} v /
i i CL - ML
No. 200 sieve CLAY MH elastic SILT 4t ML o‘r oL
liquid limit A OH (plots on or ]
50% or more ORGANIC % above “A’-line) organic CLAY
EASA OH (plots . LIQUID LIMIT (LL), %
NS below “A'line) organic SILT
Highly Organic Soils PT Peat

Apparent Density - Coarse-Grained Soil

Spooling Cable or Cathead Automatic Trip Hammer

Consistency - Fine-Grained Soil

Spooling Cable or Cathead Automatic Trip Hammer

Apparent

SPT Modified SPT Modified SPT Modified SPT Modified

Density (blows/foot) ?ISE:VZ?::;%I (blows/foot) ?lgg‘t'vz?:;%l (blows/foot) ?ISE:VSBI?;::)I (blows/foot) ?32&3?;;%‘
Very Loose <4 =8 =3 <5 Very Soft <2 <3 <1 <2
Loose 5-10 9-21 4-7 6-14 Soft 2-4 3-5 1-3 2-3
Medum 11-30 22-63 8-20 15-42 Firm 5-8 6-10 4-5 4-6
Stiff 9-15 11-20 6-10 7-13
Dense 31-50 64 -105 21-33 43-70 Very Stiff 16-30 21-39 11-20 14-26
Very Dense > 50 > 105 >33 >70 Hard > 30 > 39 > 20 > 26

Nlllyﬂ&Mnﬂ\‘E USCS METHOD OF SOIL CLASSIFICATION
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%)
é ™ DATE DRILLED 5/18/22 BORING NO. B-1
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 117" + (MSL) SHEET 1 OF 1
o w <0
= s o E Q| O
E 2 E <£ g L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)
o s B ) w % B>
Léj =3 g ] % g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
s (% @)
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 GM IASPHALT CONCRETE:
WApproximately 4 inches thick.
SM \AGGREGATE BASE.:
|Gray, moist, medium dense, silty GRAVEL with sand; approximately 2 inches thick.
FILL:
Grayish brown, moist, medium dense, silty SAND with gravel and gravel-sized asphalt
concrete and Portland cement concrete fragments.
8 @ 5" Loose.

CcL |Reddish brown, dark grayish brown, mottled, moist, stiff, lean CLAY with sand; trace
gravel; trace sand pockets; trace asphalt concrete fragments.

10
—I 14 23.9 | 98.9 Very stiff.

J 12 Olive brown; stiff.

SP ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND.

20
LE

l I N ~cL |Yellowish brown, moist, stiff, lean CLAY. ]
Total Depth = 26.5 feet.

Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

30

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 1

THEO LACY FACILITY SECURITY WALL
M“n“e ORANGE, CALIFORNIA

Sciences C 211948002 | 6/24
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"
éJ - DATE DRILLED 5/18/22 BORING NO. B-2
> —~ O P4
ol DS 'g S i; . 8 | GROUND ELEVATION 119’ + (MSL) SHEET 1 OF 1
Qo i} <0
e s @ E|Q O G
E 2 E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)
o %) w > 0 =
e} = n 0>
Léj ] % g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
o O
e SAMPLED BY GM LOGGED BY GM REVIEWED BY  MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:

Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.

23 2.4 | 108.8

Difficult drilling conditions; possible cobbles and/or cobble-size construction debris.

Few small gravel-sized asphalt concrete fragments.

10
LE

Portland cement concrete fragment in sampler tip.

20
]

SP ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND.

l e i 727 sc | Yellowish brown, moist, medium dense, clayey SAND. ]
Total Depth = 26.5 feet.

Groundwater was not encountered during drilling.
Backfilled with on-site soil on 5/18/22.

Notes:
30 e
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 2

THEO LACY FACILITY SECURITY WALL
M“n“e ORANGE, CALIFORNIA

Sciences C 211948002 | 6/24

/Vinya&




N
é i DATE DRILLED 5/18/22 BORING NO. B-3
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
o w <0
< T8 @ E 1@ S6
E 2 E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)
o n w > N =
@) = n 0>
Léj ] % g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
o O
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:
Grayish brown, moist, medium dense, silty SAND; trace gravel and gravel-sized asphalt
concrete fragments.
Some fill lifts contain clayey zones.
25 9.9
SP ALLUVIUM:
Grayish brown, moist, loose, poorly graded SAND.
10
e el A
. CL Yellowish brown, moist, stiff, sandy lean CLAY.

sc | Yellowish brown, moist, loose, clayey SAND.

20 -
I 40

I -
———— " sM | Grayish brown, moist, medium dense, sity SAND. ]

Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 5/18/22.

30 Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 3

; THEO LACY FACILITY SECURITY WALL
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0
é i DATE DRILLED 5/18/22 BORING NO. B-4
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
o w <0
= s o E Q| O
E 2 E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)
o s B ) w % B>
Léj =3 g ] % g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
s (% @)
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 \PORTLAND CEMENT CONCRETE:
SP |Approximately 5 inches thick; no base.
FILL:
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
gravel.
SP ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND.
24

cL | Yellowish brown, moist, stiff, lean CLAY with sand.

10
—I 12 254 | 959

20 7—[ ;; T " sMm | Grayish brown, moist, medium dense, sity SAND. |

| 28 | 1 _ _ -
l — L sm Grayish brown, moist, medium dense, silty SAND.

Total Depth = 26.5 feet.

Groundwater was not encountered during drilling.

Backfilled with on-site soil and patched with rapid-set concrete on 5/18/22.

Notes:
30 e
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 4

THEO LACY FACILITY SECURITY WALL
M“n“e ORANGE, CALIFORNIA

Sciences C 211948002 | 6/24

/Vinya&




10
' 22

CL

%)
é ™ DATE DRILLED 9/21/22 BORING NO. B-5
= — O z

ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1

L L <0

< T8 @ E 1@ S6

E g E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

o s B ) w % B>

Léj = (- o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"

a5 | 2| Z 3
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 P 'PORTLAND CEMENT CONCRETE:
I e EEEEE SM |Approximately 5 inches thick; no base.
FILL:
|Reddish brown, moist, medium dense, silty SAND with gravel; gravel angular to sub-
engular. |
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
\gravel.
ALLUVIUM:
28 6.9 104.2

Yellowish brown, moist, medium dense, poorly graded SAND; trace gravel rounded to sub-
rounded.

Gray, moist, hard, SILT.

Olive brown, moist, very stiff, lean CLAY.

20

30

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

/Vinya & /V\nnre

Sciences C

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 6/24




10
' 12

ML

Yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.

%)
é ™ DATE DRILLED 9/21/22 BORING NO. B-6
= — O z

ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1

L L <0

= s o E Q1 O

E g E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

o s B ) w % B>

Léj = (- o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"

a5 © | 2| & o
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 P 'PORTLAND CEMENT CONCRETE:
I - EEEEE SM |Approximately 5 inches thick; no base.
FILL:
|Reddish brown, moist, medium dense, silty SAND with gravel; cobble-sized Portland
cement concrete fragments at 1 foot deep; few rootlets. |
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
\gravel.
ALLUVIUM:
| 24 3.4 94.6

Dark yellowish brown, moist, very stiff, sandy lean CLAY.

Olive brown, moist, hard, SILT.

20

30

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

/Vinya & /V\nnre

Sciences C

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 6/24




"
§ - DATE DRILLED 9/21/22 BORING NO. B-7
> —~ O P4
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
Qo i} <0
e s @ E|Q O G
E g E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o s B ) w % B>
Léj =3 g ] g g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
05 o O
e SAMPLED BY GM LOGGED BY GM REVIEWED BY  MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:

Gray, dry, medium dense, silty SAND with gravel; few tree roots.
sp | Yellowish brown, moist, medium dense, poorly graded SAND; few gravel; trace clay |
pockets.

@ 3': Few clay pockets.

cL |Gray, moist, stiff, sandy CLAY; trace angular fine gravel.

SP ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.

cL |Dark yellowish brown, moist, very siiff, sandy lean CLAY.

10
' 18

! 21 Hard; decrease in sand.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

20

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

30

FIGURE A- 7

THEO LACY FACILITY SECURITY WALL
M“““B ORANGE, CALIFORNIA

Sciences C 211948002 | 6/24
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N
§ i DATE DRILLED 9/21/22 BORING NO. B-8
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
o w <0
= s o E Q| O
E g E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o s B ) w % B>
Léj = (- o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 © | 2| & %
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:
Grayish brown, moist, medium dense, silty SAND; trace gravel and gravel-sized asphalt
concrete fragments.
Some fill lifts contain clayey zones.
@ 3': Few clay pockets.
39 126 | 927 SP ALLUVIUM:
1 ' ' Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.
10
' A ~cL [|Reddish brown, moist, very stiff, sandy lean CLAY. ]
! 21 Hard.
Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.
20 Notes:
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
30
FIGURE A- 8
) THEO LACY FACILITY SECURITY WALL
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"
'é o DATE DRILLED 9/21/22 BORING NO. B-9
> — O P4
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
L L <0
e s @ E Q1 O
E g E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o %) w > 0n =
e} = n 0>
Léj ] % g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
(i O
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
] DESCRIPTION/INTERPRETATION
0 SM  |FILL:

Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.

Difficult hand auguring conditions.

SP | ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-

rounded gravel.

35 1.3 | 1014

10
' 19 CcL |Reddish brown, moist, very stiff, sandy lean CLAY.

! 25 Hard.

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

20

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

30

FIGURE A-9

; THEO LACY FACILITY SECURITY WALL
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0
é i DATE DRILLED 9/21/22 BORING NO. B-10
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
o w <0
< T8 @ E 1@ S6
E 2 E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o s B ) w % B>
Léj = (- o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 © | 2| & o
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:
Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.
] 48 Few cobble-sized asphalt concrete fragments.
i 33 6.5 | 109.8 Medium dense.
10
51 Black with asphalt concrete fragments; dense.
I ~cL |Olive brown, moist, hard, sandy CLAY; trace gravel. |
,J 58 225 | 101.6
2 —
0 60 SM ALLUVIUM:
Yellowish brown, moist, dense, silty SAND; trace iron oxide staining.
I ~cL |Yellowish brown, moist, hard, lean CLAY. |
,! 28
T [ svm |Gray, moist, very dense, siity SAND. 7
30
' 42
Total Depth = 31.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.
Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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FIGURE A- 10

THEO LACY FACILITY SECURITY WALL
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é ™ DATE DRILLED 9/27/22 BORING NO. B-11
= — O z

ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1

o w <0

= s o E Q1 O

E 2 E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)

o s B ) w % B>

Léj =3 g ] % g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"

Q5 (% @)
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION

0 |IASPHALT CONCRETE:
IApproximately 2 inches thick.
IAGGREGATE BASE:
Gray, moist, medium dense, silty GRAVEL with sand; approximately 5 inches thick.
FILL:
Gray, moist, medium dense, silty SAND with gravel and gravel-sized asphalt concrete and
Portland cement concrete fragments.

5" Very dense.
50/5" @ y
i 40 Few asphalt chunks; medium dense.
10

ALLUVIUM:

48 25 | 1029 Light gray, moist, dense, poorly graded SAND; few gravel.

Olive brown, moist, hard, sandy CLAY.

sM | Gray to olive brown, maist, dense, silty SAND.

20
' 28

Total Depth = 21.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

30

FIGURE A- 11

; THEO LACY FACILITY SECURITY WALL
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.
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0
é i DATE DRILLED 9/27/22 BORING NO. B-12
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
o w <0
< T8 @ E 1@ S6
E g E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o s B ) w % B>
Léj = (- o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 © | 2| & o
e SAMPLEDBY _ GM  LOGGEDBY _ GM  REVIEWEDBY  MLP
DESCRIPTION/INTERPRETATION
0 |ASPHALT CONCRETE:
Approximately 3 inches thick.
IAGGREGATE BASE:
iGray, moist, medium dense, silty GRAVEL with sand; approximately 5 inches thick.
FILL:
Grayish brown and dark yellowish brown, moist, medium dense, silty SAND with gravel and
gravel-sized asphalt concrete fragments and Portland cement concrete fragments.
| 49 Dense.
- —— ALLUVIUM:
1 30 | 245 | 972 Yellowish brown, moist, medium dense, poorly graded SAND; few gravel.
Olive brown, moist, hard, sandy CLAY.
10
! 28 Trace oxidation staining.
Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.
20 Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
30
FIGURE A- 12
o THEO LACY FACILITY SECURITY WALL
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o
é ™ DATE DRILLED 9/27/22 BORING NO. B-13
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
o w <0
< T8 @ E 1@ S6
E 2 E <£ g L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o s B ) w % B>
Léj =3 g ] % g g DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
s (% @)
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 JASPHALT CONCRETE:

IApproximately 2 inches thick.

IAGGREGATE BASE:

Gray, moist, medium dense, silty GRAVEL with sand; approximately 7 inches thick.

FILL:

Grayish brown and dark yellowish brown, moist, medium dense, silty SAND with gravel and

Grayish brown and dark yellowish brown, moist, medium dense, clayey SAND with gravel
and gravel-sized asphalt concrete and Portland cement concrete fragments.

Very dense.

Dark olive brown to dark yellowish brown, moist, hard, sandy CLAY; trace gravel-sized
10 Portland cement concrete fragments.
44 20.8 | 104.4

SM ALLUVIUM:
Yellowish brown, moist, medium dense, silty SAND; oxidation staining.

@ 20': Seepage encountered during drilling; wet.

20 f—l N Q

cL |Dark yellowish brown, moist, hard, sandy CLAY; trace caliche.

Total Depth = 26.5 feet.

Groundwater was not encountered during drilling.

Seepage was encountered at approximately 20 feet during drilling.

Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.

30

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

FIGURE A- 13
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0
é i DATE DRILLED 9/27/22 BORING NO. B-14
= —_ O z
ol DS 'g S i; . 8 | GROUND ELEVATION 120’ + (MSL) SHEET 1 OF 1
o w <0
= s o E Q| O
E 2 E <£ %J L 8 METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o s B ) w % B>
Léj = (- o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 © | 2| & o
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:
Grayish brown, moist, medium dense, silty SAND with angular and sub-rounded gravel,
few gravel-sized asphalt concrete and Portland cement concrete fragments.
* Possible cobble/cobble-sized debris at 5 feet; sample taken at 5.5 feet. *
50/5" Very dense.
51 Dense
T ~cL |Dark olive brown, moist, hard, sandy CLAY with gravel-sized asphalt concrete and Portland
10 cement concrete fragments.
50/4 139 | 931
SP ALLUVIUM:
43 Light gray, moist, dense, poorly graded SAND.
] 61 Few gravel.
T ~cL |Olive brown, maist, hard, CLAY with sand; trace gravel. |
20
' a1 HHH ML |Olive brown, moist, very dense, sandy SILT. |
Total Depth = 21.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/27/22.
Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
30
FIGURE A- 14
o THEO LACY FACILITY SECURITY WALL
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SAMPLE

T PERCENT PERCENT uscs
DEPTH DESCRIPTION PASSING PASSING (TOTAL
LOCATION
(ft) NO. 4 NO. 200 SAMPLE)
|
B-1 10.0-11.5 LEAN CLAY WITH SAND 100 78 cL
B-3 0.0-5.0 SILTY SAND 97 16 SM
B-4 10.0-11.5 LEAN CLAY WITH SAND 100 75 cL
B-4 20.0-21.5 SILTY SAND 100 32 SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140

NO. 200 SIEVE ANALYSIS TEST RESULTS

Nlll.yﬂ & MB“\‘ @ THEO LACY FACILITY SECURITY WALL
: ) : ORANGE, CALIFORNIA
Geotechnical & Environmental Sciences Consultants

211948002 | 6/24

211948002 Fig B-1 200-WASH @ B-1 to B-4



PLASTICITY INDEX, PI

60

50

40

30

20

CL or OL // MH or OH
o/
/Torwm ~> MLlor oL
0 / '
0 10 20 30 40 50 60 70 80 90 100

SYMBOL LOCATION |DEPTH (ft)
. B-4

LASTIC [PLASTICITY| CLASSIFICATION

LiQuib | P
LIMIT LIMIT
33 21

(Fraction Finer Than

UsCs

No. 40 Sieve)
10.0-11.5 12 CL CL
1/
CH or OH /

e

LIQUID LIMIT, LL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

/Vin.ya «/jAoore

Geotechnical & Environmental Sciences Consultants

ATTERBERG LIMITS TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 6/24

211948002 Fig B-2 ATTERBERG @ B-4



EXPANSION (%)

CONSOLIDATION IN PERCENT OF SAMPLE THICKNESS (%)

STRESS IN KIPS PER SQUARE FOOT
0.1 1.0 10.0 100.0
-4.0
-3.0
-2.0
-1.0
0.0
1.0 \
AN
2.0 N
N\
3.0
~
™
N
4.0 = \\
~ \\
™~ N,
L\
5.0 = Y
~ \
- N\
6.0 b
~ \
7.0 —
8.0
9.0
10.0
---- Seating Cycle Sample Location  B-4
—— Loading Prior to Inundation Depth (ft) 10.0-11.5
—k— Loading After Inundation Soil Type CL
—A—- Rebound Cycle
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435
= CONSOLIDATION TEST RESULTS
N’WH&M“““E THEO LACY FACILITY SECURITY WALL
Geotechnical & Environmental Sciences Consultants ORANGE, CALIFORNIA
211948002 | 6/24

211948002 Fig B-3 CONSOLIDATION @ B-4 10.0-11.5



150.0
\ HEEEEEEEEEEE
\ N O I
Zero Air Void Line
(Specific Gravity = 2.70)
140.0
\
\ Zero Air Void Line
130.0 (Specific Gravity = 2.60)
A
— %
S
120.0 —
= N\ Zero Air Void Line ||
- NAEN (Specific Gravity = 2.50) || |
—_ \ N
% \ \ \\
L \‘ \\ \
o AN
> 0.0 K
o NN
a AN
\\\
\\ \
100.0 ™ A
ANNAN
\\
N N
\\\\
90.0 SIS
\\
DO
NORDN
80.0 A
0 5 10 15 20 25 30 35 40
MOISTURE CONTENT (%)
Sample Depth . - Mammum Dry |Optimum Moisture
. Soil Description Density Content
Location (ft)
(percent)
B-3 0.0-5.0 Grayish Brown Silty Sand 128.0 10.0
Dry Density and Moisture Content Values Corrected for Oversize (ASTM D 4718) N/A N/A
PERFORMED IN GENERAL ACCORDANCE WITH ASTMD 1557 [ ] ASTM D 698 METHOD [ |A B []c
I FIGURE B-4
o PROCTOR DENSITY TEST RESULTS
/Vln.ya & /V\nm'e
THEO LACY FACILITY SECURITY WALL
Geotechnical & Environmental Sciences Consultants ORANGE, CALIFORNIA
211948002 | 6/24

211948002 Fig B-4 MAXDENSITY @ B-3 0.0-5.0



3000

Sample
Location

SILTY SAND -—e—  B-3

SILTY SAND B-3

_— X -

| W
/Vin.ya & Mnm'e

Geotechnical & Environmental Sciences Consultants

/'/
2500
7
7
. 2000 /V ,4'
[Th / Vi
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o / /
~ V. P,
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] p 4
@ 1500 7
= / ,
[7p] / /
x /| L/
o
/
n 1000
o/
4
/
500
/|
/s
A
//’
0
0 500 1000 1500 2000 2500 3000

NORMAL STRESS (PSF)

Depth
(ft)

0.0-5.0

Shear
Strength

Cohesion
(psf)

Friction Angle

(degrees) Soil Type

Peak 138 43 SM

0.0-5.0  Ultimate 96 38 SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080 ON A SAMPLE REMOLDED TO 90% RELATIVE COMPACTION

DIRECT SHEAR TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 6/24

211948002 Fig B-5 DIRECT SHEAR @ B-3 0.0-5.0




2000

Sample

Description Location

Symbol

/Vin.ya & Mn are

Geotechnical & Environmental Sciences Consultants
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NORMAL STRESS (PSF)

Depth
(ft)

Shear
Strength

Cohesion
(psf)

Friction Angle

(degrees) Soil Type

SILTYSAND ——e—— B-10 7590  Peak 120 38 SM
SILTYSAND = —=X==- B-10 7590 Ulimate 0 39 SM
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080
| W FIGURE B-6

DIRECT SHEAR TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 6/24

211948002 Fig B-6 DIRECT SHEAR @ B-10 7.5-9.0




SAMPLE SAMPLE

SULFATE CONTENT 2 CHLORIDE
LOCATION DEPTH (ft)

RESISTIVITY '

CONTENT ?
(ohm-cm)

B-3 0.0-5.0 7.5 5,963

10 0.001 10

' PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643

PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 417
PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 422

2
3

| W FIGURE B-7

. CORROSIVITY TEST RESULTS
Nlllyﬂ & /V\tmre THEO LACY FACILITY SECURITY WALL

ORANGE, CALIFORNIA
211948002 | 6/24

Geotechnical & Environmental Sciences Consultants

211948002 Fig B-7 CORROSIVITY @ B-3
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Geotechnical Exploration Report
Proposed Workforce Reentry Center

591 The City Drive South
City of Orange, California

Prepared for:

Griffin Structures, Inc.
2 Technology, Suite 150
Irvine, California 92618

Prepared by:
Verdantas Inc.

2600 Michelson Drive, Suite 400
Irvine, California 92612

Project No. 20833

August 7, 2024



August 7, 2024

Project No. 20833
Mr. Deryl Robinson, VP
Griffin Structures, Inc.
2 Technology, Suite 150
Irvine, California 92618

Subject: Geotechnical Exploration Report
Proposed Workforce Reentry Center
591 The City Drive South
City of Orange, California

Per your request and authorization, Verdantas Inc. (Verdantas) has prepared this geotechnical
exploration report for the subject project. We understand the proposed development will consist
of a one-story retail/culinary building, a two-story vocational building, a two-story housing building,
and associated paved surface parking and access. A new security wall is planned along the
northeastern portion of the project adjacent to the Theo Lacy Facility. Ancillary improvements
likely consist of utility infrastructure, flatwork, and landscaping.

The purpose of our geotechnical exploration was to evaluate subsurface conditions at the site,
identify potential geologic and seismic hazards that may impact the project, and provide
geotechnical recommendations for design and construction of the proposed development as
currently planned.

The project is considered feasible from a geotechnical standpoint. The results of our exploration,
conclusions, and recommendations are presented in this report.

We appreciate the opportunity to be of service to you on this project. If you have any questions
or if we can be of further service, please contact us at (949) 250-1421; or at the e-mail addresses
listed below.

Respectfully submitted,

JEFFREY M.Q‘?%;
VERDANTAS INC. e

Jeffrey M. Pflueger, PG, CEG 2499 Carl C. Kim, PE, GE 2620 "

Associate Geologist Senior Principal Engineer
ipflueger@verdantas.com ckim@verdantas.com
ECB/JMP/CCKI/Ir

Distribution: (1) Addressee
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1.0 Introduction

1.1 Site Description and Proposed Development

The project site is located at 591 The City Drive South in the city of Orange, Orange County,
California. The site location (latitude 33.7802°, longitude -117.8879) and immediate vicinity are
shown on Figure 1, Site Location Map.

The project site is rectangular in shape and covers approximately 4.7 acres. The site is bordered
by The City Drive South to the west, State Route 22 to the south, and the Theo Lacy Facility
(Orange County Jail) to the east and north. The Santa Ana River channel is located immediately
to the east of the Theo Lacy Facility. Access to the site is via The City Drive South on the west.
The site is currently occupied by the former Orange County Animal Shelter (abandoned)
consisting of several buildings and associated asphalt concrete (AC) and Portland cement
concrete (PCC) paved parking and access. The southeastern portion of the project site area is
located within the currently existing security walls of the Theo Lacy Facility.

The project site is relatively level with sheet flow generally directed to the south over paved
surfaces to curbs and gutters. Review of the United States Geological Survey (USGS) 7.5-Minute
Anaheim Quadrangle (USGS, 1965) indicates the site is between approximately Elevation (El.)
+120 to +125 feet mean sea level (msl).

Based on review of historic aerial photographs (NETR, 2024), the project site appears to have
been primarily undeveloped from 1953 until at least 1963, with the west central portion of the site
in use as a citrus orchard and a small structure located to the northwest of the orchard. Also
visible on aerial photographs during this time is evidence of the western margins of the former
Santa Ana River drainage course that crossed the southeastern portion of the site prior it being
channelized. This is also consistent with historic topographic maps dating back to 1898 (USGS,
1898), and later in 1950 where a topographic depression is shown in the southeastern portion of
the site (USGS, 1950). Between 1963 and 1972, the orchard and the small structure was cleared,
and a building was constructed in its place. At this time, the existing northern building facing The
City Drive South and kennels associated with the previous animal shelter was constructed, and
the southern portion of the site was paved to support surface parking. In 1980, another building
was constructed in the western center of the site and additional animal kennels were constructed
in the southeast portion of the site. In 1995, one of the western buildings was demolished and
replaced by paved parking. By 2009, the second western building was demolished and the
existing southeastern building was constructed. The site has remained in the same configuration
since then.

Based on review of the County of Orange, Workforce Reentry Center, Conceptual Pricing Set,
dated May 28, 2024, we understand that the proposed development consists of a one-story
retail/culinary building, a two-story vocational building, a two-story housing building, and
associated paved surface parking and access. A new security wall is planned along the
northeastern portion of the project adjacent to the Theo Lacy Facility. Ancillary improvements
likely consist of utility infrastructure, flatwork, and landscaping. Structural loading information was
not yet available at the time this report was prepared.
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2.0 Geotechnical Findings
2.1 Regional Geologic Setting

The site is located within the Peninsular Ranges geomorphic province of California. The
Peninsular Ranges province extends approximately 900 miles southward from the Santa Monica
Mountains to the tip of Baja California (Yerkes et al., 1965) and is characterized by elongated,
northwest-trending mountain ridges and sediment-floored valleys. The province includes
numerous northwest-trending fault zones, most of which either die out, merge with, or are
terminated by faults that form the southern margin of the Transverse Ranges province. These
northwest-trending fault zones include the San Jacinto, Whittier-Elsinore, Palos Verdes, and
Newport-Inglewood fault zones. East of the site are the northwest-trending Santa Ana Mountains,
a large range that has been uplifted on its eastern side along the Whittier-Elsinore Fault Zone,
producing a tilted, irregular highland that slopes westward toward the sea.

Locally, the subject site is located in the margin between the Tustin Plain and the southern Los
Angeles Basin, a large structural depression within the Peninsular Ranges geomorphic province
of California. The subject site has been part of a flood plain, receiving finer-grained materials
during flood and heavy storm events derived from the adjacent Santa Ana River and its tributaries.
The Tustin Plain separates the Santa Ana Mountains to the north and east from the San Joaquin
Hills to the south and is comprised of relatively flat-lying unconsolidated to semi-consolidated
Quaternary-age clastic sediments that are up to approximately 900 feet thick beneath the site
(Singer, 1973; Fuller et al., 1980). The near surface, unconsolidated sediments of Holocene to
Late Pleistocene age beneath the site predominantly consist of sediments derived from the Santa
Ana River and its tributaries draining from Santa Ana and San Bernardino Mountains.

2.2 Surficial Geology

The project site is located immediately to the west of the Santa Ana River channel. Geologic
mapping of the project area indicates that near-surface native soils consist of Quaternary-aged
(Holocene to late Pleistocene) young alluvial fan deposits derived primarily from the Santa Ana
River floodplain. These sediments are generally comprised of unconsolidated to slightly
consolidated, undissected to slightly dissected boulder, cobble, gravel, sand, and silt deposits
issued from a confined valley or canyon (Bedrossian and Roffers, 2010; Morton and Miller, 2006).
The surficial geologic units mapped in the vicinity of the project site are shown on Figure 2,
Regional Geology Map.

2.3 Subsurface Soil Conditions

Based on our subsurface explorations and review of the previous explorations by Ninyo & Moore
(2022), the site is underlain by a layer of undocumented artificial fill materials (Afu) overlying
Quaternary-age (Holocene to late Pleistocene) young alluvial fan deposits (Qyf). The artificial fill
encountered in the borings generally ranges from approximately 2 to 774 feet bgs across the site.
However, deeper fill materials were encountered in our borings and were reported to have been
encountered by others (Ninyo & Moore, 2022) at depths ranging from approximately 12 to 20 feet
bgs in the southeastern portion of the site. The fill soils consist primarily of locally derived silty
sand and sandy silt with minor to abundant amounts of debris. The thicker accumulation of
undocumented fill materials in the southeastern portion of the site is consistent with the former
topographic depression that existed in the southeastern portion of the site (USGS, 1950)
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associated with the natural Santa Ana River drainage course that crossed the site in this area
prior it being channelized. Localized thicker accumulations of undocumented fill materials may
also in the unexplored portions of the site, particularly beneath the existing structures. We are
not aware of any available reports documenting the placement and compaction testing of the
existing artificial fill at the site; therefore, it is considered unsuitable for support of new structures
in its current condition.

Below the artificial fill materials, young alluvial fan deposits (Qyf) were encountered in the borings
to the maximum depth explored (51 feet bgs). The alluvial sediments encountered generally
consist of slightly moist to wet, loose to dense, poorly-graded sand and silty sand; and slightly
moist to very moist, very soft to very stiff, silty clay, clayey silt, silt, clay and sandy silt.

Detailed descriptions of the subsurface soils encountered in the borings are presented on the logs
included in Appendices A and D. The locations of the borings are shown on Plate 1 and the
general subsurface conditions across the site are shown on Plate 2, Geotechnical Cross-Sections
A-A’ and B-B’. Some of the engineering properties of these soils are described in the following
sections.

2.3.1 Expansive Soil Characteristics

Expansive soils contain significant amounts of clay particles that swell considerably when wetted
and which shrink when dried. Foundations constructed on these soils are subject to uplifting
forces caused by the swelling. Without proper mitigation measures, heaving and cracking of both
building foundations and slabs-on-grade could result.

One (1) near-surface soil sample obtained during our subsurface exploration was tested for
expansion potential. The test results indicate an Expansion Index (El) value of 1 (“very low”
potential for expansion). The Expansion Index laboratory test results are included in Appendix C
of this report.

Expansive soils will likely not impact the proposed construction. Variance in expansion potential
of onsite soil is anticipated; therefore, additional testing is recommended upon completion of site
grading and excavation to confirm the expansion potential presented in this report. For purposes
of this report and based upon visual characterization of alluvial materials at approximate
foundation depth, very low expansion potential of site materials may be considered to support
design and verified upon completion of earthwork grading.

2.3.2 Soil Corrosivity

One (1) near-surface soil sample obtained during our subsurface exploration was tested for
corrosivity to assess corrosion potential to buried concrete. The chemical analysis test results for
the onsite soil from our geotechnical exploration are included in Appendix C of this report.

The test results indicate a soluble sulfate concentration of 107 parts per million (ppm), chloride
content of 180 ppm, pH value of 8.76, and a minimum resistivity value of 5278 ohm-cm.

The results of the resistivity tests indicate the underlying soil is mildly corrosive to buried ferrous
metals per ASTM STP 1013. Based on the measured water-soluble sulfate contents from the soil
samples, concrete in contact with the soil is expected to have negligible exposure to sulfate attack
(Exposure Class S0) per ACI 318 (ACI, 2014). The samples tested for water-soluble chloride
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content indicate a low potential for corrosion of steel in concrete due to the chloride content of the
soil. However, an Exposure Class of C1 may be assumed for concrete in contact with soil exposed
to moisture per ACI 318 (ACI, 2014), but not to external sources of chlorides.

2.3.3 Soil Compressibility

Three (3) samples of the onsite soils recovered from the borings were subjected to consolidation
testing to evaluate the compressibility of these materials under assumed loads representative of
anticipated structural bearing stresses. The results of testing indicate these soils exhibit a low to
moderate compressibility potential. The results of testing performed as a part of this study are
presented in Appendix C.

2.3.4 Shear Strength

Evaluation of the shear strength characteristics of the onsite soil and bedrock materials included
laboratory direct shear testing of four (4) samples recovered from the borings as a part of this study.
The results of testing are included in Appendix C.

2.3.5 Excavation Characteristics

Based on our subsurface explorations performed at the site and our experience from grading jobs
in the vicinity of the site, we anticipate the onsite artificial fill and alluvial materials can generally
be excavated using conventional excavation equipment in good operating condition.

2.4 Groundwater Conditions

Groundwater was encountered at the site in our subsurface investigation at depths ranging
between approximately 27.8 feet and 35.9 feet bgs. Review of the Seismic Hazard Zone Report
for the Anaheim and Newport Beach Quadrangles (CGS, 1997) indicates the historically
shallowest depth to groundwater beneath the site is between approximately 25 and 30 feet bgs.
Based on groundwater monitoring data available through the State Water Resources Control
Board’s GeoTracker website for the site associated with a former gas station, groundwater levels
were measured at approximately 36 to 41 feet bgs between approximately 1992 and 2002 (TRC,
2003). For the purposes of our study, the design groundwater depth used in our analysis is 25
feet bgs.

Based on these findings, groundwater is not expected to pose a constraint during or after
construction. Fluctuations of the groundwater level, localized zones of perched water, and an
increase in soil moisture, should be anticipated during and following the rainy seasons or periods
of locally intense rainfall or storm water runoff.

2.4 1 Infiltration

Percolation testing was performed within temporary percolation wells installed in borings LP-1 and
LP-2 to evaluate the infiltration characteristics of subsurface soils. The percolation tests were
conducted in general accordance with the Orange County Technical Guidance Document (TGD)
for the Preparation of Conceptual/Preliminary and/or Project Water Quality Management Programs
(WQMPs) (OCPW, 2013). Results of the percolation testing are presented in Appendix B. The test
locations and zones tested are shown on Plate 1.
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2.7 Liquefaction Potential

Liquefaction is a seismic phenomenon in which loose, saturated, fine-grained granular soils behave
similarly to a fluid when subjected to high-intensity ground shaking. Liquefaction occurs when three
general conditions exist: 1) shallow groundwater; 2) low density, fine, clean sandy soils; and 3) high-
intensity ground motion. Studies indicate that saturated, loose and medium dense, near-surface
cohesionless soils exhibit the highest liquefaction potential, while dry, dense, cohesionless soils and
cohesive soils exhibit low to negligible liquefaction potential.

In general, adverse effects of liquefaction or cyclic softening include excessive ground settlement,
loss of bearing support for structural foundations, and seismically-induced lateral ground
deformations such as lateral spreading. Depending upon the relative thickness of the liquefied
strata with respect to overlying non-liquefiable soils, other potentially adverse effects such as ground
oscillation and ground fissuring may occur.

As shown on the Seismic Hazard Zones map for the Anaheim and Newport Beach Quadrangles
(CGS, 1998), the project site is located within an area that has been identified by the State of
California as being potentially susceptible to liquefaction (Figure 4, Seismic Hazard Map). In
addition, the historically shallowest depth to groundwater at the site is between 25 and 30 feet bgs.

As a part of this geotechnical exploration, we have evaluated the liquefaction potential at the site
using the data obtained from the CPT soundings with the computer program Cliq (v.3.5.2.22).
Based on our evaluation using the using the Maximum Considered Earthquake (MCE) and a design
groundwater level of 25 feet bgs for the CPTs performed at the site, the potential for liquefaction to
occur at the site is low with little to no expression at the surface. The results of our analysis are
presented in Appendix F, Liquefaction Analysis.

2.8 Seismically-Induced Settlement

Seismically-induced settlement consists of dynamic settlement of unsaturated soil (above
groundwater) and liquefaction-induced settlement (below groundwater). These settlements occur
primarily within low density sandy soil due to reduction in volume during and shortly after an
earthquake event.

As a part of the liquefaction analysis, we estimated the corresponding seismically-induced ground
deformations using the computer program Cliq (v.3.5.2.22). Under existing conditions, the total
seismically-induced settlement is estimated to be on the order of 1 inch or less. Differential
settlement is expected to be on the order of V4 inch or less over a horizontal distance of 30 feet.
The results of our analysis are presented in Appendix F.

2.9 Seismically-Induced Lateral Ground Displacements

Liquefaction may also cause lateral spreading. For lateral spreading to occur, the liquefiable zone
must be continuous, unconstrained laterally, and free to move along gently sloping ground toward
an unconfined area. The Santa Ana River channel is located about 160 feet away from the
southeastern property boundary. The channel embankment is approximately 10 feet high. We
performed a lateral deformation analysis for all CPTs assuming that they are all located within 160
feet of the channel. Based on the results, seismically-induced lateral displacement is anticipated to
be negligible (Appendix F).
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3.0 Geotechnical Design Recommendations

Based upon this study, we conclude that the proposed development for the subject site is feasible
from a geotechnical standpoint, provided that the recommendations presented in this report are
properly incorporated in design and construction.

Based on our review of available site-specific geotechnical data and our professional experience,
the earth materials on the site are suitable for support of the proposed development, provided
they are subjected to a phase of remedial rough grading. The purpose of the grading would be
to establish conditions suitable for the use of conventional shallow foundations (spread footings).

The proposed structures may be supported on shallow spread-type foundations established over
engineered fill. We estimate removals of existing undocumented fill will generally be on the order
of approximately 3 to 77% feet, with areas in the southeastern portion of the site where removals
are expected to be up to approximately 20 feet below existing grades or more. The floor slab
may be supported directly on grade. Unexplored portions of the site and areas disturbed during
demolition of existing buildings and improvements may require deeper removals. Removals
should be performed such that all undocumented fill and unsuitable materials are removed to
expose suitable native alluvial soils and replaced as engineered fill. There may be existing
underground utilities that will also be impacted. Information on these utilities should be provided
to Verdantas for evaluation. All existing undocumented fill is recommended to be removed from
the proposed building/structure footprint areas prior to placement of engineered fill.

Alternatively, due to the depth of undocumented fill soils beneath the planned building footprints
and site boundary constraints, implementation of ground improvement in lieu of remedial rough
grading in these areas of deep existing undocumented fill soils may be considered within the
planned building footprint areas if reviewed and accepted by the local reviewing agency. Feasible
alternatives for ground improvement at this site that may be considered are Geopiers® or rammed
aggregate piers, drilled displacement columns, and stone columns. Ground improvement should
densify the subsurface below the proposed building footprint(s) down to a depth of 15 feet. In
addition, perimeter site walls may be supported on deep foundations with a grade beam in areas
where complete removals are not feasible.

The recommendations below are based upon the exhibited geotechnical engineering properties
of the soils and their anticipated response both during and after construction. The
recommendations are also based upon proper field observation and testing during construction.
The project geotechnical engineer should be notified of suspected variances in field conditions to
determine the effect upon the recommendations subsequently presented. These
recommendations are considered minimal and may be superseded by more restrictive
requirements of the civil and structural engineers, the City of Orange, the County of Orange, and
other governing agencies.

Verdantas should review the grading and foundation plans and project specifications as they

become available to verify that the recommendations presented in this report have been
incorporated into the plans for this project.
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3.1 Site Grading

Earthwork for the project is expected to consist of removal of unsuitable soil materials,
overexcavation, and placement of compacted fill. We recommend all earthwork on the site be
performed in accordance with the recommendations presented in this report and the project
specifications as prepared by others. The Earthwork and Grading Guide Specifications included
in Appendix G may be used for guidance in developing the project specifications. If conflict arises,
the recommendations in Appendix E shall be superseded by the project specifications,
recommendations contained in this report and/or the County of Orange Grading Guidelines,
whichever is more stringent. All site grading should be performed in accordance with the
applicable local codes and in accordance with the project specifications that are prepared by the
appropriate design professional.

3.1.1 Site Preparation

Prior to construction, the site should be cleared of any vegetation, trash, and/or debris within the
area of proposed grading. These materials should be removed from the site. Any underground
obstructions onsite should be removed. Efforts should be made to locate any existing utility lines
to be removed or rerouted where interfering with the proposed construction. Any resulting cavities
should be properly backfilled and compacted. After the site is cleared, the soils should be carefully
observed for the removal of all unsuitable deposits. All undocumented fill or man-made debris,
unsuitable native soils and former foundation remnants should be excavated and removed from
the proposed building/structure footprint areas prior to placement of engineered fill.

3.1.2 Removals and Overexcavations

To provide uniform foundation support and reduce the potential for excessive static settlement, all
existing undocumented fill and any unsuitable soil, as deemed by the geotechnical engineer, should
be removed to expose suitable native alluvial soils and replaced as engineered fill below the
proposed buildings and other structural improvements. Based on our field explorations and the
previous explorations performed at the site by others (Ninyo & Moore, 2022), we estimate removals
of existing undocumented fill at the site will generally be on the order of approximately 3 to 77% feet.
However, fill materials were encountered in our borings or reported to have been encountered
(Ninyo & Moore, 2022) at depths ranging from approximately 12 to 20 feet bgs in the southeastern
portion of the site. Localized areas may also require deeper removals as determined during grading
by a representative of the geotechnical engineer depending on observed subsurface conditions.
Unexplored portions of the site including areas beneath existing buildings and in areas of existing
utilities, and areas disturbed during demolition of existing buildings and improvements may also
require deeper removals.

In addition, we recommend overexcavations be performed to allow placement of least 3 feet of
engineered fill below the proposed building foundation elements. The lateral extent of removals
and overexcavations beyond foundations should be equal to the depth of excavation below the
proposed foundation elements.

The depth of overexcavation in non-structural areas planned for new pavement construction is
recommended to be 2 feet below the current grade or planned subgrade elevation to develop a
suitable bearing subgrade for pavement support. Deeper overexcavations in localized areas may
be recommended during grading by a representative of the geotechnical engineer depending on
observed subsurface conditions. Preparation limited to 2 feet of overexcavation below subgrade
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may result in the need for increased pavement maintenance and periodic repairs where existing
undocumented fill is left in place below the recommended overexcavation depth of 2 feet.
Alternatively, removals can be performed such that all undocumented fill is removed to expose
suitable natural soils (alluvium) and replaced as engineered fill.

3.1.3 Excavation Bottom Preparation

All excavation or removal bottoms should be observed by a representative of the geotechnical
engineer prior to placement of fill or other improvements to determine that geotechnically suitable
soil is exposed. Excavation bottoms observed to be suitable for fill placement or other
improvements should be scarified to a depth of at least 8 inches, moisture-conditioned as necessary
to achieve a moisture content within 2 percentage points of the optimum moisture content, and then
compacted to a minimum of 90 percent of the laboratory derived maximum density as determined
by ASTM Test Method D 1557 (Modified Proctor).

3.1.4 Fill Materials

On-site soil that is free of construction debris, organics, cobbles, boulders, rubble, or rock larger
than 4 inches in largest dimension is suitable to be used as fill for support of structures. If required,
any imported fill soil should be approved by the geotechnical engineer prior to import or use onsite.

3.1.5 Fill Placement and Compaction

Fill soils should be placed in thin lifts, moisture-conditioned to within 2 percent of optimum
moisture content and compacted using appropriate equipment and methods to achieve a
minimum of 90 percent of the maximum dry density as determined by ASTM Test Method D 1557.
Aggregate base should be compacted to a minimum of 95 percent relative compaction.

3.1.6 Shrinkage

The change in volume of excavated and recompacted soil varies according to soil type and
location. This volume change is represented as a percentage increase (bulking) or decrease
(shrinkage) in volume of fill after removal and recompaction. Field and laboratory data used in
our calculations included laboratory-measured maximum dry density for the general soil type
encountered at the subject site, the measured in-place densities of near surface soils encountered
and our experience.

Based upon the results of the in-place density and the moisture-density relationship exhibited by
representative bulk samples of the near surface soils, recompaction of the soils is anticipated to
result in volume shrinkage in the range of 10 to 15 percent. The estimated shrinkage does not
include material losses due to removal of organic material or other unsuitable bearing materials
(debris, rubble, oversize material greater than 6-inches) and the actual shrinkage that occurs
during grading may vary throughout the site.

3.1.7 Reuse of Concrete and Asphalt Rubble

If encountered during site clearing and/or during preparation activities, construction rubble (i.e.,
Portland cement concrete and asphalt concrete) may be incorporated in the proposed
development. For use as structural fill, the processed material should be crushed to develop a
relatively well-graded mixture with a maximum particle size of 3-inch nominal diameter. Concrete
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rubble should be free of rebar and processed asphalt pavement rubble may be used if mixed with
the existing base course (where present). Processed material may be used as structural fill if
uniformly mixed with onsite soils in proportion of 1 part processed material to 3 parts soil. For
use as pavement base course, crushed material should satisfy gradation requirements of Section
200-2.4 of the Standard Specifications for Public Works Construction (Greenbook), current
edition. Such materials must be free of and segregated from any hazardous materials and/or
organic material of any kind.

3.2 Ground Improvement

Due to the depth of undocumented fill soils beneath the planned building footprints and site
boundary constraints, implementation of ground improvement in lieu of remedial rough grading in
these areas of deep existing undocumented fill soils may be considered within the planned
building footprint areas if reviewed and accepted by the local reviewing agency. Feasible
alternatives for ground improvement at this site that may be considered are Geopiers® or rammed
aggregate piers, drilled displacement columns, and stone columns. Ground improvement should
densify the subsurface below the proposed building footprint(s) down to a depth of 15 feet..

3.3 Foundation Design

Conventional spread footings established on engineered fill soils may be used to support the
proposed building and other structural elements. Footings should be embedded a minimum of
12 inches below the lowest adjacent grade. An allowable soil bearing pressure of 3,000 pounds
per square foot (psf) may be used for footings with a minimum width of 12 inches for continuous
footings and 18 inches for isolated footings. Footings should have a minimum embedment of 12
inches below the lowest adjacent grade. Higher bearing capacities may be feasible depending on
the design of the ground improvement system, if applicable.

The ultimate bearing capacity can be taken as 9,000 psf, which does not incorporate a factor of
safety. A resistance factor of 0.45 should be used for initial bearing capacity evaluation with factored
loads.

A one-third increase in the bearing value for short duration loading, such as wind or seismic forces
may be used. The recommended bearing values are net values, and the weight of concrete in
the footings can be taken as 50 pounds per cubic foot (pcf); the weight of soil backfill can be
neglected when determining the downward loads.

The allowable bearing capacity for shallow footings is based on a total static settlement of % inch.
Differential settlement can be taken as half the total settlement over a horizontal distance of 40
feet.

For static loading, 50 pounds per cubic inch (pci) may be assumed as the modulus of subgrade
reaction (k). For seismic loading, a k value of 150 pci may be assumed.

Since settlement is a function of footing size and contact bearing pressure, differential settlement
can be expected between adjacent columns or walls where a large differential loading condition
exists. Once developed by the structural engineer, we should review total dead and sustained
live loads for each column including plan location and span distance, to evaluate if differential
settlements between dissimilarly loaded columns will be tolerable. Excessive differential
settlement can be mitigated with the use of reduced bearing pressures, deeper footing
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embedment, possibly changing overexcavation schemes and using imported base material under
spread footings, or possibly other methods.

Resistance to lateral loads will be provided by a combination of friction between the soil and
structure interface and passive pressure acting against the vertical portion of the footings. For
calculating lateral resistance, a passive pressure of 300 psf per foot of depth to a maximum of
3,000 psf and a frictional coefficient of 0.3 may be used. Note that the passive and frictional
coefficients do not include a factor of safety. The frictional resistance and the passive resistance
of the soils can be combined without reduction in determining the total lateral resistance.

3.4 Flagpole Footings

Flagpole type footings (short caissons) established either in undisturbed natural soils or
engineered fill may be used to support ancillary structures such as perimeter walls, flagpoles, light
poles, and canopies.

Short caissons should extend through any existing undocumented fill and derive support from the
underlying undisturbed natural soils. Caisson segments through undocumented fill should be
isolated from contacting those materials by using Sonotubes or equivalents.

Flagpole type footings established directly on undisturbed natural soils or on engineered fill
underlain by natural soils may be designed to impose an allowable bearing pressure due to dead-
plus-live (static) loads of 3,000 psf.

A one-third increase can be used for wind or seismic loads. The recommended bearing value is
net value, and the weight of concrete in the footings can be taken as 50 pcf.

The estimated total settlement of the structures supported on spread footings not established over
refuse is on the order of %z inch or less. Differential settlement is anticipated to be on the order of
Ya inch over 30 feet. Most of the settlement is anticipated to occur within a few months of the
application of dead loads.

Lateral loads can be resisted by the passive resistance of the soils. The passive resistance of
natural soils or engineered fill against flagpole type footings, with on-center spacing of at least 3
diameters, may be assumed to be equal to the pressure developed by a fluid with a density of
600 pcf. The passive resistance of undocumented fill against flagpole type footings, with on-
center spacing of at least 3 diameters, may be assumed to be equal to the pressure developed
by a fluid with a density of 300 pcf.

A one-third increase in the passive value can be used for wind or seismic loads. The frictional
resistance and the passive resistance of the soils can be combined without reduction in
determining the total lateral resistance.

A friction coefficient of 0.3 may be used at the soil-concrete interface for calculating uplift

resistance. The coefficient of horizontal earth pressure (ratio of horizontal vs vertical earth
pressure) may be assumed to be 0.5.
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3.5 Slabs-on-Grade

Unloaded concrete slabs may be designed using a modulus of subgrade reaction of 100 pci
provided the subgrade is prepared as described in Section 3.1. From a geotechnical standpoint,
we recommend slab-on-grade be a minimum 5 inches thick with No. 3 rebar placed at the center
of the slab at 24 inches on center in each direction. The structural engineer should design the
actual thickness and reinforcement based on anticipated loading conditions. Where moisture-
sensitive floor coverings or equipment is planned, the slabs should be protected by a minimum
10-mil-thick vapor barrier between the slab and subgrade. A coefficient of friction of 0.35 can be
used between the floor slab and the vapor barrier.

Minor cracking of concrete after curing due to drying and shrinkage is normal and should be
expected; however, concrete is often aggravated by a high water/cement ratio, high concrete
temperature at the time of placement, small nominal aggregate size, and rapid moisture loss due
to hot, dry, and/or windy weather conditions during placement and curing. Cracking due to
temperature and moisture fluctuations can also be expected. The use of low-slump concrete or
low water/cement ratios can reduce the potential for shrinkage cracking. Additionally, our
experience indicates that the use of reinforcement in slabs and foundations can generally reduce
the potential but not eliminate for concrete cracking.

To reduce the potential for excessive cracking, concrete slabs-on-grade should be provided with
construction or weakened plane joints at frequent intervals. Joints should be laid out to form
approximately square panels.

3.6 Cement Type and Corrosion Protection

Based on the results of laboratory testing, concrete structures in contact with the onsite soil are
expected to have negligible exposure to water-soluble sulfates in the soil (Exposure Class S0).
Based on ACI 318, concrete exposed to moisture but not to external sources of chlorides is
classified as having low exposure (Exposure Class C1). Common Type Il cement may be used
for concrete construction onsite and the concrete should be designed in accordance with CBC
2022 requirements. However, concrete exposed to recycled water should be designed using
Type V cement.

Based on our laboratory testing, the onsite soil is considered mildly corrosive to ferrous metals.
Ferrous pipe should be avoided by using high-density polyethylene (HDPE) or other non-ferrous
pipe when possible. Ferrous pipe, if used, should be protected by polyethylene bags, tap or
coatings, di-electric fittings or other means to separate the pipe from onsite soils.

3.7 Retaining Walls

Recommended lateral earth pressures are provided as equivalent fluid unit weights, in psf/ft. or
pcf. These values do not contain an appreciable factor of safety, so the structural engineer should
apply the applicable factors of safety and/or load factors during design.

Onsite soils may be suitable to be used as retaining wall backfill due to its very low expansion
potential. However, field and laboratory verification are recommended before use. Site soils can
be variable in composition, clast size and expansive characteristics. Should onsite soil be
considered for reuse behind retaining walls, it should be tested to ensure the expansion potential
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Prior to construction of any infiltration device intended for the site, the plans should be reviewed
by the geotechnical consultant to verify that our geotechnical recommendations have been
appropriately incorporated into the plans and not compromised by the addition of an infiltration
system to the site. The designer of any infiltration system should contact the geotechnical
consultant for geotechnical input during the design process as they feel necessary.

3.10 Temporary Excavations

All temporary excavations, including utility trenches, retaining wall excavations, and foundation
excavations should be performed in accordance with project plans, specifications, and all OSHA
requirements. Excavations 4 feet or deeper should be laid back or shored in accordance with OSHA
requirements before personnel are allowed to enter.

No surcharge loads should be permitted within a horizontal distance equal to the height of cut or 5
feet, whichever is greater from the top of the cut, unless the cut is shored appropriately. Excavations
that extend below an imaginary plane inclined at 45 degrees below the edge of any adjacent existing
site foundation should be properly shored to maintain support of the adjacent structure.

Temporary excavations should be treated in accordance with the State of California version of
OSHA excavation regulations, Construction Safety Orders for Excavation General Requirements,
Article 6, Section 1541, effective October 1, 1995. The sides of excavations should be shored or
sloped in accordance with OSHA regulations. OSHA allows the sides of unbraced excavations,
up to a maximum height of 20 feet, to be cut to a %H:1V (horizontal:vertical) slope for Type A
soils, 1H:1V for Type B soils, and 1/2H:1V for Type C soils. Near-surface onsite soils are to be
considered Type C soils.

During construction, the soil conditions should be regularly evaluated to verify that conditions are
as anticipated. The contractor shall be responsible for providing the “competent person” required
by OSHA standards to evaluate soil conditions. Close coordination between the competent
person and the geotechnical engineer should be maintained to facilitate construction while
providing safe excavations.

3.11 Trench Backfill

Utility trenches should be backfilled with compacted fill in accordance with Sections 306-1 and 306-
6 of the Standard Specifications for Public Works Construction (Greenbook), current edition. Utility
trenches can be backfilled with onsite sandy material free of rubble, debris, organic and oversized
material up to (<) 3-inches in largest dimension. Prior to backfilling trenches, pipes should be
bedded in and covered with either:

(1) Sand: A uniform, sand material that has a Sand Equivalent (SE) greater-than-or-equal-to (>)
30, passing the No. 4 U.S. Standard Sieve (or as specified by the pipe manufacturer), water
densified in place, or

(2) CLSM: Controlled Low Strength Material (CLSM) conforming to Section 201-6 of the Standard
Specifications for Public Works Construction, (Greenbook), current edition. CLSM should not
be jetted.
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Pipe bedding should extend at least 4 inches below the pipeline invert and at least 12 inches over
the top of the pipeline. Native and clean fill soils can be used as backfill over the pipe bedding
zone, and should be placed in thin lifts, moisture conditioned above optimum, and mechanically
compacted to at least 90 percent relative compaction, relative to the ASTM D 1557 laboratory
maximum density.

3.12 Drainage and Landscaping

Building walls below grade should be waterproofed or at least damp proofed, depending upon the
degree of moisture protection desired. Surface drainage should be designed to direct water away
from foundations and toward approved drainage devices. Irrigation of landscaping should be
controlled to maintain, as much as possible, consistent moisture content sufficient to provide
healthy plant growth without overwatering.

3.13 Additional Geotechnical Services

Verdantas should review the grading plans, foundation plans, and specifications when they are
available to verify that the recommendations presented in this report have been properly
interpreted and incorporated.

Geotechnical observation and testing should be provided during the following activities:

Grading and excavation of the site;

Installation of ground improvement;

Subgrade preparation;

Compaction of all fill materials;

Utility trench backfilling and compaction;

Footing excavation and slab-on-grade preparation;
Pavement subgrade and base preparation;

Placement of asphalt concrete and/or concrete; and

vV V. v v vV v v VY

When any unusual conditions are encountered.
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4.0 Limitations

This geotechnical exploration does not address the potential for encountering hazardous soil at
this site. In addition, this report was necessarily based in part upon data obtained from a limited
number of observances, site visits, soil samples, tests, analyses, histories of occurrences, spaced
subsurface explorations and limited information on historical events and observations. Such
information is, by necessity, incomplete. Please also refer GBA’s Important Information About
Your Geotechnical Report (included at the rear of the text), presenting additional information and
limitations regarding geotechnical engineering studies and reports. The nature of many sites is
such that differing soil or geologic conditions can be present within small distances and under
varying climatic conditions. Changes in subsurface conditions can and do occur over time.
Therefore, the findings, conclusions, and recommendations presented in this report are only valid
if Verdantas, Inc. has the opportunity to observe subsurface conditions during grading and
construction, to confirm that our data are representative for the site. Verdantas, Inc. should also
review the construction plans and project specifications, when available, to comment on the
geotechnical aspects.

This report was prepared using the degree of care and skill ordinarily exercised, under similar

circumstances, by reputable geotechnical consultants practicing at this time in Orange County.
We do not make any warranty, either expressed or implied.
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GEOTECHNICAL BORING LOG LB-1

Project No. 20833 Date Drilled 7-1-24
j riffin orkforce Reentry Center ogge
Project Griffin OC Workf Reentry Cent Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
ollow _otem Auger - - Aulohammer - rop roun evation )
Drilling Method _ Hollow Stem A 140lb_- Autoh 30"D Ground Elevat 126
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7]
c o 0 S 8|2 | o = SOIL DESCRIPTION F;
— < = 0 5 . . . - . , .
*5"65 “5_"65 'g_g’ 'g o 2 'é 5“5 2c ‘—“0 This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] 5} ﬁ g m‘g > § g ‘0o | and may change with time. The description is a simplification of the g
w n g a Q | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. L
B-1 sM @Surface: 3-inch Asphalt over subgrade (no base) MD.El
125 o Artificial fill, undocumented (Afu) DS.CN.
@0.25": Silty SAND with gravel, light to medium brown, slightly moist, RV.CR
T T T T T T T T~ Tspsml - _fine to medium sand, finegravel _ _ _ _ _ _ _ __ _ _ _ _
Quaternary Young Alluvial Fan Deposits (Qyf)
. M @2": Poorly-graded SAND to Silty SAND, light brown, uniform, fine
grained
° s1 M 2 4 SP @5': Poorly-graded SAND, light brown, slightly moist, medium dense,
4 - 3 fine sand
120 4
_ R-1 4 @7.5": Poorly-graded SAND, light brow, slihglty moist, medium dense, DS
5 fine to medium sand
— 7
10— .. S-2 2 4 @10': medium dense
i 5
113 4 ML @11": SILT (in shoe of sampler), medium brown, slightly moist to
_ moist, meidum stiff, micaceous
_ R-2 g @12.5" SILT, medium brown, slighlty moist, stiff, micaceous DS,CN
] 6
15 S-3 1 19 [ CL-ML| @15'" Silty CLAY, brown to orange brown (oxidation), moist, medium
4 _ 2 stiff, low plasticity
110 3
20 R-3 4 96 16 ML @20": SILT, medium gray brown with orange oxidiation, slighlty moist,
105 — g stiff, few CaCO3 nodules, slight visible porosity
25 54 X 3 20 |MLCL| @25" SILT to CLAY, medium brown, moist, stiff
| _ 4
100 N s
%0
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2



GEOTECHNICAL BORING LOG LB-1

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method Hollow Stem Auger - 140lb - Autohammer - 30" Drop Ground Elevation 126
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7}
. o | a5 | 82 | et an SOIL DESCRIPTION 2
(] N — Q n<s 0 S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o £ 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] G} ﬁ g m‘g > § g ‘0> | and may change with time. The description is a simplification of the g
w n g a Q | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. L
S
30

-
-
o
-
3

CL-ML| @30" Silty CLAY, brown, moist, stiff, trace fine sand

~N o N

S 21 SP @35'": Poorly-graded SAND, gray brown, wet, medium dense, fine to
medium sand
@35.9': Final groundwater reading at 1030

@36.4": Initial groundwater reading

©
=
w
o
|
[ =—1
o N w

R-5 107 22 @40': dense
29

85+ B 21

S
I
- |
o

45 v I ) )
S-6 4 22 SM @45": Silty fine SAND, gray brown, wet, meidum dense to dense, fine
80- - . 17 sand
1\ 13
50 : . . -
R-6 4 94 30 CL @50'": CLAY, brown to orange brown, very moist, stiff, oxidized
i — 5
75 5
— L Total Depth 51.5 feet bgs
Groundwater initially encountered at during drilling at 36.4 feet bgs},
— L settled at 35.9 feet bgs.
Boring backfilled to surface with spoils and surface cold-patched
55— L asphalt.
70 — i
%G
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LB-2

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method Hollow Stem Auger - 140lb - Autohammer - 30" Drop Ground Elevation 122'
Location See Plate 1 - Exploration Location Map Sampled By JMP
' 2| 2> | 4 SOIL DESCRIPTION 2
5 o | & 2 |,2|% |&5|da 2
— < = 0 5 . . . - . , .
*5"65 “5_"65 'g_g’ 'g o £ 'é 5“5 2c ‘—“0 This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] G} ﬁ g m‘g > § g ‘0> | and may change with time. The description is a simplification of the g
w n [ ) Q | W~ | actual conditions encountered. Transitions between soil types may be >
o gradual. L
S
0 A @Surface: 4-inch Asphalt over 4-inch Base
— : B-1 SM | Artificial fill, undocumented (Afu)
. @0.6': Silty SAND with gravel, brown to gray, moist, some asphalt and
120+ — debris
5 S-1 >< 256 9 @5": Silty SAND with AC and Concrete debris, slightly moist, dense
7] N s
151 . -
B R-1 M 505" | 109 8 @?7.5": very dense
10 S-2 X 12 4 @10'": Apshalt and Concrete Debris, little/no soil
_ 4
11
110 — B
] ~ [ rR2 | 5 | 98 | 22 | ML | Quaternary Young Alluvial Fan Deposits (Qyf) =~ |
5 @12.5": SILT, brown to orange brown with oxidation, moist, stiff,
- 7 micaceous
15 S-3 1 28 CL @15'": CLAY, brown to orange brown, oxidation, moist, soft, CaCO3
| 1 nodules
2
105 —
20 R-3 4 94 26 ML @20": SILT, gray brown, very moist, medium stiff, micacous, trace fine
— 4 sand
4
100 — =
% s4 || push 22 CL @25': CLAY, brown to gray brown, very moist, soft, micaceous, trace
| puzsh fine sand
95{ - H
¥y o i
%0
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2



GEOTECHNICAL BORING LOG LB-2

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method Hollow Stem Auger - 140lb - Autohammer - 30" Drop Ground Elevation  122'
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7}
. o | el s | 82 | e2|un SOIL DESCRIPTION 2
(] N — Q n<s 0 S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o £ 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] G} ﬁ g m‘g > § g ‘0> | and may change with time. The description is a simplification of the g
w n [ ) Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
30 R-4 5 100 24 | SPIML| @30" Interlayered SAND and SILT, medium brown, very moist,
_ ;? densel/very stiff, fine to medium sand
904 - -
— L Total Depth 31.5 feet bgs
Groundwater encountered during drilling at 27.8 feet bgs
— L Boring backfilled to surface with spoils and surface cold-patched
asphalt.
35— B
854  — -
40— -
801  — H
45— -
751 - =
50— =
704 — -
55— m
651  — H
%0
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LB-3

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method  Ho|jow Stem Auger - 140Ib_- Autohammer - 30" Drop Ground Elevation _ 123'
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7}
. o | el s | 82 | e2|un SOIL DESCRIPTION 2
(] N — Q n<s n S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o 2 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
2= |0 b} ] £ me > 25 | S | and may change with time. The description is a simplification of the o
w < © = = = i p o
n [T Q | W~ | actual conditions encountered. Transitions between soil types may be >
o gradual. L
S
0 RSkt @Surface: 6-inch PPC over 4-inch Base
BRENE B SM Artificial fill, undocumented (Afu)
@0.8': Silty SAND, brown to dark gray, slightly moist, fine to coarse
N B sand, some gravels and peices of asphalt and debris
120 - B
5 R-1 14 | 113 | 4 @5": Asphalt debris with gray Silty SAND, slightly moist, dense, fine to
_ 14 coarse grained
10
115 —+ S-1 gﬂzp 18 @?7.5": Silty SAND, gray, moist, very loose
_] 1
10 R-2 ;6 109 6 @10'": Asphalt Debris, primarily asphalt, little/no soil, dark gray to black
_ 4
17
10l — [ sz M 2 [ ] 22 | cL | Quaternary Young Alluvial Fan Deposits (Qyfy) |
2 @12.5": CLAY to Silty CLAY, brown to orange brown with oxidation,
— 4 moist, medium stiff to stiff
15— R-3 3 | 100 | 23 @15': stiff
— 5
7
105 — B
20 s3 | 2 24 | SMIML| @20" Silty fine SAND to Sandy SILT, brown to gray brown with orange
— g oxidation, very moist, loose to meidum stiff, fine sand
100 — =
2 R-4 E g 103 22 CL @25'": CLAY, gray brown to orange brown, very moist, medium stiff
T 5
951  — H
AA— i
@29'": Groundwater encountered
SAMPL%GTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2



GEOTECHNICAL BORING LOG LB-3

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method Hollow Stem Auger - 140lb - Autohammer - 30" Drop Ground Elevation 123
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7]
. o | a | S | 82 | et SOIL DESCRIPTION 2
(] N — Q n<s 0 S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o £ 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] G} ﬁ g m‘g > § g ‘0> | and may change with time. The description is a simplification of the g
w n [ ) Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
30 S-4 >< g 27 SM @30'": Silty SAND, gray brown, wet, medium dense, fine sand
N 7
90- — L] Total Depth 31.5 feet bgs
Groundwater encountered during drilling at 29 feet bgs
— L Boring backfilled to surface with spoils and surface cold-patched
asphalt.
35— B
854  — -
40— -
80 - -
45— -
751 — =
50— =
704 — -
55— m
651  — H
%G
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LB-4

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method  Ho|jow Stem Auger - 140Ib_- Autohammer - 30" Drop Ground Elevation _ 126'
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7]
. o | a | S | 82 | et SOIL DESCRIPTION 2
(] N — Q n<s 0 S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o 2 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
2 a (0) = € me® > o< ‘0> | and may change with time. The description is a simplification of the Q
] < © = =9 = ) p o
n g a Q | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. L
S
0 A @Surface: 4-inch Asphalt over 4-inch Base
125+ — . B-1 SM | Artificial fill, undocumented (Afu)
@0.66": Silty SAND, moist, medium brown, fine sand, few peices of
— aspalt and metal (rusty)
° R-1 8 118 13 |MUSM| @5'": Sandy SILT to Silty SAND, reddish brown to black, moist,
1204 — 160 stiff/medium dense, pieces of asphalt and debris
] [ st M 8| ] 5 | sP | Quaternary Young Alluvial Fan Deposits (Qyfy |
5 @?7.5": Poorly-graded SAND, light brown, slighlty moist, medium dense,
- 6 fine sand, uniform
10 R-2 3 105 10 [ SP/ML| @10": Interlayered Poorly-graded SAND (same as above) and Sandy
115 _ g SILT, medium to dark brown, moist, medium stiff, fine sand
| S-2 push 26 CL @12.5": CLAY, dark brown, very moist, very soft, trace silt, some
1 orange oxidation
15— ! .
R-3 2 102 22 @15'": medum stiff
104 3
7
20— 3 X push 28 @20" soft
105 — N 2
2 R-4 3 91 28 | CL/ML| @25" Interlayered CLAY (same as above) and Sandy SILT, moist,
100- - g medium stiff, fine sand
%G
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2



GEOTECHNICAL BORING LOG LB-4

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method Hollow Stem Auger - 140lb - Autohammer - 30" Drop Ground Elevation 126
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7}
. o | a | S | 82 | et SOIL DESCRIPTION 2
(] N — Q n<s 0 S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o £ 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] G} ﬁ g m‘g > § g ‘0> | and may change with time. The description is a simplification of the g
w n [ ) Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
30 S-4 >< ; 18 ML @20'": Sandy SILT, brown, moist, stiff, fine sand, micaceous
95+ — 4
— L Total Depth 31.5 feet bgs
No groundwater encoutered during drilling.
— L Boring backfilled to surface with spoils and surface cold-patched
asphalt.
35— B
901 - H
40— -
854  — -
45— -
804  — -
50— =
751 — =
55— m
701 - H
%G
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LB-5

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method  Ho|jow Stem Auger - 140Ib_- Autohammer - 30" Drop Ground Elevation _ 123'
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7]
. o | el s | 82 | e2|un SOIL DESCRIPTION 2
(] N — Q n<s n S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o 2 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] 5} = g m‘g > § g ‘0o | and may change with time. The description is a simplification of the o
w < = o e py o
n [T O|l»n actual conditions encountered. Transitions between soil types may be >
o gradual. L
S
0 o\ of @Surface: 3-inch Asphalt over 4-inch Base
— HE B-1 SM | Artificial fill, undocumented (Afu)
@0.6'": Silty SAND, brown, moist, fine to coarse sand, some gravel and
— asphalt/concrete debris
120¢
5 R-1 8 119 1" @5": Silty SAND, brown, moist, medium dense, fine to caorse sand,
_ 11 large asphalt chunk in sampler shoe
5
sl [ st M 1| ] 20 | MU | Quaternary Young Alluvial Fan Deposits (Qvfy) = |
; @?7.5": SILT, brown, moist, soft to medium stiff, micaceous
10 R-2 2 CL @10'": CLAY to Silty CLAY, brown to orange brown with oxidation, DS,CN
— 3 moist to very moist, medium stiff
4
110- | S-2 pu1$h 24 @12.5": soft, few CaCO3 nodules
| 1
15 R-3 2 96 27 @15'": CLAY, brown to orange brown with oxidation, moist to very
— g moist, stiff, few CaCO3 nodules
105 — B
20 s3 | 3 20 SM @20": Silty fine SAND, brown to orange brown with oxidation, very
_ 5 moist, medium dense, fine sand
I\ 4
100{ - .
2 R-4 E 3 100 24 CL @25'": CLAY, brown to orange brown with oxidation, very moist, stiff
_ 4
6
95{  — H
A4
n B @28.8": Groundwater encountered
SAMPL%GTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2



GEOTECHNICAL BORING LOG LB-5

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method Hollow Stem Auger - 140lb - Autohammer - 30" Drop Ground Elevation 123
Location See Plate 1 - Exploration Location Map Sampled By JMP
. 7]
. o | a | S | 82 | et SOIL DESCRIPTION 2
(] N — Q n<s 0 S| 0N o
ﬁ"c':: “5_"65 'g_g’ 'g o £ 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
>0 of | &3 = o S=1Q9a |28 | O | time of sampling. Subsurface conditions may differ at other locations °
Q@ (=] G} ﬁ g m‘g > § g ‘0> | and may change with time. The description is a simplification of the g
w n [ ) Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
30 S-4 3 23 SP @30'": Poorly-graded SAND, gray brown, wet, medium dense, fine to
- g medium sand
90- — L] Total Depth 31.5 feet bgs
Groundwater encountered during drilling at 28.8 feet bgs.
— L Boring backfilled to surface with spoils and surface cold-patched
asphalt.
35— B
854  — -
40— -
80 - -
45— -
751 - =
50— =
704 — -
55— m
651  — H
%0
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LP-1

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method  Ho|jow Stem Auger - 140Ib_- Autohammer - 30" Drop Ground Elevation _ 126'
Location See Plate 1 - Exploration Location Map Sampled By JMP
. (7]
. o | | 8 ol | 2| i SOIL DESCRIPTION 2
(] N — Q n<s n S| 0N o
ﬁ"c':: “5_"65 -g_m 'g o 2 'é 5“5 2c ‘—“0' This Soil Description applies only to a location of the exploration at the :
@ @ o ro% o= nwo | O : . o i .
>0 | oy L = = Qo | =+ | Z¢n | time of sampling. Subsurface conditions may differ at other locations o
2= |0 b} ] £ m®© > § S | S | and may change with time. The description is a simplification of the o
n [T O|ln actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 ML/SM| @Surface: 2-inch Ashpalt over subgrade (no base)
125+ - — Artificial fill, undocumented (Afu)
@0.2": SILT to Silty SAND, brown moist, fine sand, mottled
N T | | 1 | Quaternary Young Alluvial Fan Deposits (Qyff |
— L @2": Silty SAND, light to meidum brwon, moist, uniform
° s1 M 1 4 SP @5": Poorly-graded SAND, light brown, moist, loose, poorly graded, fine
120 — 2 sand
N 2
S-2 X push 16 SM | @7": Silty SAND, light to medium brown, moist, very loose, fine grained
— push
I 1
_ S-3 >< g 6 SP @8.5": Poorly-graded SAND, light brown, moist, loose, fine to medium
sand
10 3
1159 n i Total Depth 10 feet bgs
— L No groundwater encountered during drilling.
Temporary percolation test well installed using 2-inch diameter PVC
— L pipe. Solid pipe from 0-5 feet and 0.020-inch slotted pipe from
5-10 feet. Industrial SAND placed in annulus from 4-10 feet.
— L Upon completion of testing, pipe was removed and boring was
backfilled with soil cuttings. Surface patched with cold-mix
15— L] asphalt.
110+ — i
20— i
105+ — i
25— i
100+ — i
:?EG
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG LP-2

Project No. 20833 Date Drilled 7-1-24
Project Griffin OC Workforce Reentry Center Logged By JMP
Drilling Co. Martini Drilling Inc. Hole Diameter 8"
Drilling Method Hollow Stem Auger - 140lb - Autohammer - 30" Drop Ground Elevation 124"
Location See Plate 1 - Exploration Location Map Sampled By JMP
. (7]
. o | | 8 AER SOIL DESCRIPTION 2
o = — [}] n< [72] - [217)] o
ﬁ"c':: “5_"65 -g_m © o £ 'é Cu | 2 ‘—“0' This Soil Description applies only to a location of the exploration at the =
bt bt 0o =] -3 25| 29| hao | O |, : - . . Y=
>0 | oy ©a = = Qo | =+ | Z¢n | time of sampling. Subsurface conditions may differ at other locations o
2= |0 b} £ S me > 25 | T | and may change with time. The description is a simplification of the o
w < © = = = i p o
n [ ) Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 *e) o] @Surface: 3-inch Ashpalt over 4-inch Base
o4 0 - SW | Artificial fill, undocumented (Afu)
@0.6": Gravelly SAND, brown
— - — ML/SM| @1.6": Asphalt Debris layer overtopSilty SAND to Sandy SILT, mottled
brown, moaist, fine to coarse sand, some gravels
120 S r——— T —— T —— T2 TR~ - T —— —_————————————
o SP Quaternary Young Alluvial Fan Deposits (Qyf)
[ | @4": Poorly-graded SAND, light to meidum brown, slightly moaist, fine
S-1 5 3 sand, uniform
_ g @5'": medium dense
5, B s2 || 4 2 SW | @7": Well-graded SAND, light brown, slightly moist, medium dense,
- 6 fine to coarse sand
s 2 A 7
115- _| S-3 >< 1 17 ML @8.5": SILT to Sandy SILT, gray brown, moist, soft, fine sand
10 2
7 i Total Depth 10 feet bgs
— L No groundwater encountered during drilling.
Temporary percolation test well installed using 2-inch diameter PVC
— L pipe. Solid pipe from 0-5 feet and 0.020-inch slotted pipe from
5-10 feet. Industrial SAND placed in annulus from 4-10 feet.
110- _ || Upon completion of testing, pipe was removed and boring was
backfilled with soil cuttings. Surface patched with cold-mix
15— || asphalt.
105+ — i
20— —
100+ — i
25— i
95- — u
:?EG
SAMPLE TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU__UNDRAINED TRIAXIAL __RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Depth (ft)

Project: Verdantas / Griffin OC Workforce Reentry CPT-1
Location: 591 The City Drive South, Orange, CA Total depth: 51.13 ft, Date: 7/1/2024
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
0 0 0 0 0
2 2 2 2 2
4 HAND AUG 4 HAND AUGER 4 HAND AUGER 4 HAND AUG 4 HAND AUG:R
64 L 6 6% 6 Silty sand & sandy silt
8 5’ 8 }? 8 8 8 S ilty san
<
10 Z 10 ( 10 10 1 10 i y-san R.cnnrycilf
12 12 12 12 \L 12 Sahd & silty sand
14 / 14 g 14 14 —— 14 Silty sand & sandy silt
16 \{5 16 16 . 16 16 y &silty clay
y silt
18 18 18 18 18
20 Sk 20 % 20 __f 20 — 20
22 22 22 22 22
24 24 ¢ 24 24 g 24
26 < 26 P 5 26 < 26 < 26
5 5 { 5 5
28 3 28 5 A 28 3 28 3 28
30 30 § 30 3 30 30
324 S 3245 32 32 32
34 ’\. 34 ? 34 J 34 34
e <.s
36 \S 36 3 36 36 36
38 — 38 38 — 38 — 38 & sanay st
ol = :%
40 40 40 404 £ 40
42 42 42 42 42 y silt
- <L \L i
44 g 44 } 44 44 AN 44 ﬁ:ﬁ
46 \2 46 46 46 46
P e k y silt
48 r 48 48 48 48
50 { 50 1% 50 50 50
52 T T T T 52 T T T T T T 52 T T T T 52 S R e e e ey e e ey e 52 41— T T T T T T
0 100 200 300 400 0 1 2 3 4 5 6 -20 -10 O 10 20 01 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 7/2/2024, 7:43:38 AM 1

Project file: C:\Users\stevek\OneDrive - Kehoe Testing and Engineering Inc\Documents\CPT Current Data\Verdantes-Orange7-24\CPT Report\CPeT.cpt



Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Depth (ft)

Project: Verdantas / Griffin OC Workforce Reentry CPT-2
Location: 591 The City Drive South, Orange, CA Total depth: 50.22 ft, Date: 7/1/2024
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
0 0 0 0 0
2 - 2 - 2 - 2 - 2 -
4 HAND AUGER 4 HAND AUGER 4 HAND AUGER 4 HAND AUGER 4 AND FUGTR
6 - 6 - 6 - 6 - Sand & silty sand
Clay & silty clay
8 - 8 8 - 8 Clay
Clay &ssilty clay
104 10 104 10
124 124 124 124
14 14 14 14 Clay
16 16 16 16
184 184 184 184 Clay & silty clay
20+ 20 - 20+ 20 - Silty sand & sandy silt
Clay &silty cla
224 22 22+ 22 4 i
~ ~ ~~ ~
24+ & 244 & 244 & 24 = Clay
~— ~— ~— ~—
26 S 26+ < 264 S 26+ S
S ) S > Clay & silty clay
28 Q 28+ Q 28 QO 284 a
304 30 304 304 30 Sand & silty sand
32+ 32+ 32+ 32
34 34 4 34 34 - Silty sand & sandy silt
Clay &silty clay
36 36 36 36+ Clay &silty clay
Clay
38 38 4 38+ 38 Clay &silty clay
Silty sand & sandy silt
404 407 404 407 Silty sand & sandy silt
42 - 42 4 42 4 42 4 424 Silty sand & sandy silt
Sahd & silty sand
44 44 44— 44 44 Silty sand & sandy silt
Silty sand & sandy silt
46— 46 - 46 46 - 46 Clay &silty clay
Clay
— — - - 48
48 48 48 48 Clay & silty clay
50 - 504 504 504 50 Clay & silty clay
52 — — T 52 11T 52 — 52+ 2T T T T T T T
0 100 200 300 400 0 1 2 3 4 5 6 -20 -10 0 10 20 01 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 7/2/2024, 7:43:39 AM 2

Project file: C:\Users\stevek\OneDrive - Kehoe Testing and Engineering Inc\Documents\CPT Current Data\Verdantes-Orange7-24\CPT Report\CPeT.cpt



Project:

Location: 591 The City Drive South, Orange, CA

Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Verdantas / Griffin OC Workforce Reentry

CPT-3

Total depth: 50.34 ft, Date: 7/1/2024

Depth (ft)
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Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Project: Verdantas / Griffin OC Workforce Reentry
Location: 591 The City Drive South, Orange, CA

CPT-4
Total depth: 6.64 ft, Date: 7/1/2024

Depth (ft)

Cone resistance

Sleeve friction

Pore pressure u

Friction ratio

Soil Behaviour Type

0 0 0
2 2 2 2 2
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Project:

Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Verdantas / Griffin OC Workforce Reentry

Location: 591 The City Drive South, Orange, CA

CPT-4A

Total depth: 50.34 ft, Date: 7/1/2024

Cone resistance

Sleeve friction

Pore pressure u

Friction ratio

Soil Behaviour Type

Depth (ft)
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Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Depth (ft)

Project: Verdantas / Griffin OC Workforce Reentry CPT-5
Location: 591 The City Drive South, Orange, CA Total depth: 50.28 ft, Date: 7/1/2024
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
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Kehoe Testing and Engineering
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steve@kehoetesting.com
www.kehoetesting.com

Depth (ft)

Project: Verdantas / Griffin OC Workforce Reentry CPT-6
Location: 591 The City Drive South, Orange, CA Total depth: 50.27 ft, Date: 7/1/2024
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
0 ] 0 I 0 0 0 Sand & silty sand
5 _% 5 F 5 5 5 Sand & silty san
_ ly silt
41¢ 4 4 4 4
6 S 6 3 6 6 6 Sand & silty sand
8 ’_5._ g S 8 R 8 Silty-sand & sandy-silt
10 10 ¢ 10 10 10
b
12 12 12 12 12
3 ~ il
14 14 ), 14 14 14
16 16 16 16 16
¢ 2 -
18 — 18 18 18 18
20 — 20 20 20 20  silt
; e P y silt
22 22 R 22 22 { 22
24 24 24 I 24 T 24
~— ~— N - ~—
o ; c o ey
26 526 L 526 526 § 26
28] 3 28 S 3 28 \ 3 28 3 28
30 2 30 30 30 g 30
= _ ‘_.>
32 > 32 32 32 > 32
—
e N y silt
34 34 34 34 34
36—L))_. 36 36 36 36 cl clay
" Cla
38 38 Qﬁ 38 38 = 38 Ol olay
> Sal sand
40 40 "2 40 40 -3 40 Silty sand & sandy silt
42 % 42 > 42 42 42 ilty-sand & sandy silt
44 y silt
44 (_, 44 ;") 44 44
46 ? 46 P 46 46 = 46
48 48 \ 48 48 48
50 L‘ 50 50 50 50 Glay
52 : : T T 52 +———1T"—1"+1T1T"1 52 : : T T 52 11T 52 4————— — T
0 100 200 300 400 0 1 2 3 4 5 6 -20 -10 0 10 20 01 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 7/2/2024, 7:43:45 AM 7

Project file: C:\Users\stevek\OneDrive - Kehoe Testing and Engineering Inc\Documents\CPT Current Data\Verdantes-Orange7-24\CPT Report\CPeT.cpt



Appendix B

Percolation Test Data
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Boring Percolation Test Data Sheet

Project Number: 20833 Test Hole Number:
Project Name: OC Workforce Reentry Date Excavated:

Earth Description: Alluvium Date Tested:

Liquid Description: Tap water Depth of boring (ft):
Tested By: JMP Radius of boring, r (in):

Radius of casing (in):

LP-1
7/1/2024
7/3/2024
10

4

1

Length of slotted of casing (ft):
Porosity of Annulus Material, n:

Bentonite Plug at Bottom:

Field Percolation Data - High Flow Constant Head Test

' Depth to ' Cumulative
Reading Time Time I.nterval, Water Wate.r Height, Water. Volume
At (minutes) (feet bgs) H (inches) Delivered
(gallons)
1 8:20 - - - -
2 8:25 5 4.90 61.2 40.4
3 8:30 5 4.80 62.4 80.7
4 8:35 5 4.65 64.2 121.1
5 8:40 5 4.40 67.2 161.4
6 8:45 5 4.95 60.6 196.4
7 8:50 5 494 60.7 2314
8 8:55 5 4.87 61.6 266.4
9 9:00 5 4.84 61.9 301.4
10 9:05 5 4.83 62.0 336.4
11 9:10 5 4.78 62.6 371.4
12 9:15 5 4.77 62.8 406.4
13 9:20 5 4.74 63.1 441.4
14 9:25 5 4.70 63.6 476.4
15 9:30 5 4.72 63.4 511.4
16 9:35 5 4.68 63.8 546.4
17 9:40 5 4.67 64.0 581.4
18 9:45 5 4.65 64.2 616.4
19 9:50 5 4.63 64.4 651.4
20 9:55 5 4.61 64.7 686.4
21 10:00 5 4.60 64.8 721.4
22 10:05 5 4.59 64.9 756.4
23 10:10 5 4.58 65.0 791.4
24 10:15 5 4.55 65.4 826.4
25 10:20 5 4.55 65.4 861.4
High Flowrate Percolation Test Calculation
Total Volume of Water Delivered (gallons) 861.4
Total Volume of Water Delivered (cubic inches) 198983.4
Average Water Height (inches) 63.5
Average Percolation Surface Area (cubic Inches) 1646.2
Duration of Test (minutes) 120
Duration of Test (hours) 2.00
Measured Infiltration Rate = (Total Volume)/(Test Duration)/(Surface Area)
Measured Infiltration Rate = in./hr.




Project Number:
Project Name:
Earth Description:

Liquid Description:

Tested By:

20833
OC Workforce Reentry
Alluvium

Tap water

IMP

Boring Percolation Test Data Sheet

Test Hole Number:

Date Excavated:

Date Tested:

Depth of boring (ft):
Radius of boring, r (in):
Radius of casing (in):
Length of slotted of casing (ft):
Porosity of Annulus Material, n:
Bentonite Plug at Bottom:

Field Percolation Data - High Flow Constant Head Test

LP-2
7/1/2024
7/3/2024
10

4

1

' Depth to ' Cumulative
Reading Time Time I.nterval, Water Wate.r Height, Water. Volume
At (minutes) (feet bgs) H (inches) Delivered
(gallons)
1 10:35 - - - -
2 10:40 5 5.90 49.2 45.7
3 10:45 5 5.60 52.8 91.3
4 10:50 5 5.34 55.9 137.0
5 10:55 5 5.07 59.2 182.6
6 11:00 5 4.90 61.2 228.3
7 11:05 5 4.84 61.9 273.9
8 11:10 5 4.78 62.6 319.6
9 11:15 5 4.73 63.2 365.2
10 11:20 5 4.69 63.7 410.9
11 11:25 5 4.64 64.3 456.5
12 11:30 5 461 64.7 502.2
13 11:35 5 4.58 65.0 547.8
14 11:40 5 4.55 65.4 593.5
15 11:45 5 4.52 65.8 639.1
16 11:50 5 4.48 66.2 684.8
17 11:55 5 4.46 66.5 730.4
18 12:00 5 4.44 66.7 776.1
19 12:05 5 4.42 67.0 821.7
20 12:10 5 4.40 67.2 867.4
21 12:15 5 4.36 67.7 913.0
22 12:20 5 4.33 68.0 958.7
23 12:25 5 4.30 68.4 1004.3
24 12:30 5 4.28 68.6 1050.0
25 12:35 5 4.27 68.8 1095.6
High Flowrate Percolation Test Calculation
Total Volume of Water Delivered (gallons) 1095.6
Total Volume of Water Delivered (cubic inches) 253083.6
Average Water Height (inches) 63.8
Average Percolation Surface Area (cubic Inches) 1652.6
Duration of Test (minutes) 120
Duration of Test (hours) 2.00
Measured Infiltration Rate = (Total Volume)/(Test Duration)/(Surface Area)
Measured Infiltration Rate = in./hr.
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Laboratory Test Results

\V Verdantas.com


https://www.verdantas.com/

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: Griffin OC Workforce Reentry Tested By: P. Martin Date: 07/08/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 07/09/24
Boring No.: LB-1 Depth (ft.): 0-5

Sample No.: B-1
Soil Identification:  Olive brown sandy silt s(ML)

Note: Corrected dry density calculation assumes specific gravity of 2.70 and moisture content
of 1.0% for oversize particles

Preparation X | Moist Scalp Fraction (%) Rammer Weight (Ib.) = 10.0
Method: Dry #3/4 Height of Drop (in.) = 18.0
Compaction X | Mechanical Ram #3/8
Method Manual Ram #4 9.6 Mold Volume (ft3)
TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 3886 3985 3957
Weight of Mold (9) 1780 1780 1780
Net Weight of Soil (9) 2106 2205 2177
Wet Weight of Soil + Cont. (g) 539.0 575.7 561.3
Dry Weight of Soil + Cont. (g) 508.8 533.2 509.5
Weight of Container 9) 88.7 77.0 75.8
Moisture Content (%) 7.19 9.32 11.94
Wet Density (pcf) 139.8 146.4 144.6
Dry Density (pcf) 130.5 133.9 129.1

Maximum Dry Density (pcf) 134.0 Optimum Moisture Content (%6)
Corrected Dry Density (pcf) 136.7 Corrected Moisture Content (%6)

[X] Procedure A 140.0 \ \
Soil Passing No. 4 (4.75 mm) Sieve

Mold : 4 in. (101.6 mm) diameter \
Layers: 5 (Five) \
Blows per layer : 25 (twenty-five) \
May be used if +#4 is 20% or less

nun—/7
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135.0

[] Procedure B

Soil Passing 3/8 in. (9.5 mm) Sieve /'.\
Mold : 4 in. (101.6 mm) diameter

Layers : 5 (Five)

Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8 in. is
20% or less

/
- /// //

130.0

[] ProcedurecC

Soil Passing 3/4 in. (19.0 mm) Sieve

Mold : 6 in. (152.4 mm) diameter

Layers : 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +¥ in. 125.0
is <30%

Dry Density (pcf)
|

-
A1

Particle-Size Distribution: \

GR:SA:FI | \\

Atterberg Limits: 120.0 \ \
0.0 5.0 10.0 15.0 20.

Moisture Content (%)

LL,PL,PI

MXLB-1,B-1 @ 0-5



EXPANSION INDEX of SOILS
ASTM D 4829

Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/11/24
Project No.: 036.0000020833 Checked By: A. Santos Date:  08/01/24
Boring No.: LB-1 Depth (ft.): 0-5
Sample No.: B-1
Soil Identification:  Olive brown sandy silt s(ML)
Dry Wt. of Soil + Cont. (9) 1000.00
Wt. of Container No. (9) 0.00
Dry Wt. of Soil (9) 1000.00
Weight Soil Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 1.0000
Wt. Comp. Soil + Mold  (Q) 613.62 441.52
Wt. of Mold (9) 187.65 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. @) O
Wet Wt. of Soil + Cont. (@) 847.50 629.17
Dry Wt. of Soil + Cont. (Q) 786.20 582.81
Wt. of Container (9) 0.00 187.65
Moisture Content (%) 7.80 11.73
Wet Density (pcf) 128.5 133.2
Dry Density (pcf) 119.2 119.2
Void Ratio 0.414 0.414
Total Porosity 0.293 0.293
Pore Volume (cc) 60.6 60.6
Degree of Saturation (%) [ S meas] 50.8 76.5

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h
. . Elapsed Time Dial Readings
Date Time Pressure (psi) (min.) (in.)
07/11/24 15:29 1.0 0 0.4160
07/11/24 15:39 1.0 10 0.4150
Add Distilled Water to the Specimen
07/11/24 16:07 1.0 28 0.4155
07/12/24 10:12 1.0 1113 0.4155
07/12/24 11:17 1.0 1178 0.4160
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 1




DIRECT SHEAR TEST
Consolidated Drained - ASTM D 3080

Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/09/24

Project No.: 036.0000020833 Checked By:  A. Santos Date: 08/01/24

Boring No.: LB-1 Sample Type: Bulk

Sample No.:  B-1 Depth (ft.): 0-5

Soil Identification: Olive brown sandy silt s(ML)
Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 204.16 203.46 201.69
Weight of Ring(gm): 45,13 44.33 42.41
Before Shearing
Weight of Wet Sample+Cont.(gm): 192.07 192.07 192.07
Weight of Dry Sample+Cont.(gm): 181.20 181.20 181.20
Weight of Container(gm): 68.52 68.52 68.52
Vertical Rdg.(in): Initial 0.2431 0.2501 0.0000
Vertical Rdg.(in): Final 0.2530 0.2695 -0.0236
After Shearing
Weight of Wet Sample+Cont.(gm): 224.25 221.80 199.18
Weight of Dry Sample+Cont.(gm): 205.82 203.56 181.13
Weight of Container(gm): 62.60 60.27 37.00
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DS LB-1,B-1 @ 0-5
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0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.0011.0012.00 13.00 14.00
Normal Stress (ksf)
Boring No. LB-1 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | B-1 Peak Shear Stress (kip/ft2) ® 1.270 W 3.606 A 6.187
Depth (ft) 0-5 Shear Stress @ End of Test (ksf) O 0.877 0O 2.811 A 5.498
Sample Type: Deformation Rate (in./min.) 0.0025 0.0025 0.0025
Bulk Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 9.65 9.65 9.65
Olive brown sandy silt s(ML) Dry Density (pcf) 120.6 120.7 120.8
Saturation (%) 65.5 65.7 65.9
Soil Height Before Shearing (in.) 0.9901 0.9806 0.9764
Final Moisture Content (%) 12.9 12.7 12.5
Project No.: 036.0000020833

DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080

Griffin OC Workforce Reentry

07-24

DS LB-1, B-1 @ 0-5
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Normal Stress (ksf)
Boring No. LB-1 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | B-1 Peak Shear Stress (kip/ft2) ® 1.270 W 3.606 A 6.187
Depth (ft) 0-5 Shear Stress @ End of Test (ksf) O 0.877 0O 2.811 A 5.498
Sample Type: Bulk Deformation Rate (in./min.) 0.0025 0.0025 0.0025
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Olive brown sandy silt s(ML) Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 9.65 9.65 9.65
Strength Parameters Dry Density (pcf) 120.6 120.7 120.8
C (psf) ) Saturation (%) 65.5 65.7 65.9
Peak 657 35 Soil Height Before Shearing (in.) 0.9901 0.9806 0.9764
Ultimate 199 33 Final Moisture Content (%) 12.9 12.7 12.5
Project No.: 036.0000020833
DIRECT SHEAR TEST RESULTS -
Consolidated Drained - ASTM D 3080 Griffin OC Workforce Reentry
07-24

DS LB-1, B-1 @ 0-5




Project Name:
Project No.:
Boring No.:
Sample No.:

Soil Identification:

DIRECT SHEAR TEST
Consolidated Drained - ASTM D 3080

Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/10/24
036.0000020833 Checked By:  A. Santos Date: 07/31/24
LB-1 Sample Type: Ring
R-1 Depth (ft.):
Light brown poorly-graded sand (SP)
Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 164.37 165.43 173.12
Weight of Ring(gm): 45.07 41.27 45.50
Before Shearing
Weight of Wet Sample+Cont.(gm): 178.52 178.52 178.52
Weight of Dry Sample+Cont.(gm): 176.08 176.08 176.08
Weight of Container(gm): 52.93 52.93 52.93
Vertical Rdg.(in): Initial 0.0000 0.2557 0.2588
Vertical Rdg.(in): Final -0.0116 0.2857 0.2899
After Shearing
Weight of Wet Sample+Cont.(gm): 198.84 174.04 177.70
Weight of Dry Sample+Cont.(gm): 177.52 153.54 158.51
Weight of Container(gm): 64.77 36.53 38.48
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DSLB-1,R-1@7.5
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Normal Stress (ksf)
Boring No. LB-1 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | R-1 Peak Shear Stress (kip/ft2) ® 0.789 W 3.056 A 5917
Depth (ft) 7.5 Shear Stress @ End of Test (ksf) O 0.751 0 2.807 A 5.278
Sample Type: Deformation Rate (in./min.) 0.0050 0.0050 0.0050
Rin Initial Sample Height (in.) 1.000 1.000 1.000
g Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 1.98 1.98 1.98
Light brown poorly-graded Dry Density (pcf) 97.3 101.3 104.1
sand (SP) Saturation (%) 7.3 8.0 8.6
Soil Height Before Shearing (in.) 0.9884 0.9700 0.9689
Final Moisture Content (%) 18.9 17.5 16.0
Project No.: 036.0000020833

DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080

Griffin OC Workforce Reentry

07-24

DSLB-1,R-1@ 7.5




DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080

Griffin OC Workforce Reentry
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Normal Stress (ksf)
Boring No. LB-1 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | R-1 Peak Shear Stress (kip/ft2) ® 0.789 W 3.056 A 5917
Depth (ft) 7.5 Shear Stress @ End of Test (ksf) O 0.751 0 2.807 A 5.278
Sample Type: Ring Deformation Rate (in./min.) 0.0050 0.0050 0.0050
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Light brown poorly-graded sand Diameter (in.) 2.415 2.415 2.415
(SP) Initial Moisture Content (%) 1.98 1.98 1.98
Strength Parameters Dry Density (pcf) 97.3 101.3 104.1
C (psf) ) Saturation (%) 7.3 8.0 8.6
Peak 84 36 Soil Height Before Shearing (in.) 0.9884 0.9700 0.9689
Ultimate 150 33 Final Moisture Content (%) 18.9 17.5 16.0
Project No.: 036.0000020833

07-24

DSLB-1,R-1@ 7.5




DIRECT SHEAR TEST
Consolidated Drained - ASTM D 3080

Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date:
Project No.: 036.0000020833 Checked By:  A. Santos Date:
Boring No.: LB-1 Sample Type: Ring

Sample No.: R-2
Soil Identification:

Depth (ft.): 12.5
Olive gray silty clay (CL-ML)

07/17/24
07/31/24

Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 172.40 168.84 176.65
Weight of Ring(gm): 44.31 37.44 43.48
Before Shearing

Weight of Wet Sample+Cont.(gm): 174.35 174.35 174.35
Weight of Dry Sample+Cont.(gm): 165.33 165.33 165.33
Weight of Container(gm): 59.16 59.16 59.16
Vertical Rdg.(in): Initial 0.2506 0.2615 0.0000
Vertical Rdg.(in): Final 0.2694 0.3096 -0.0650
After Shearing

Weight of Wet Sample+Cont.(gm): 198.11 201.98 196.97
Weight of Dry Sample+Cont.(gm): 172.19 178.48 175.15
Weight of Container(gm): 57.12 60.26 55.13
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DSLB-1,R-2 @ 12.5
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Normal Stress (ksf)
Boring No. LB-1 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | R-2 Peak Shear Stress (kip/ft2) ® 0.707 W 2581 A 5.140
Depth (ft) 12.5 Shear Stress @ End of Test (ksf) O 0.685 0O 2.518 A 5.118
Sample Type: Deformation Rate (in./min.) 0.0017 0.0017 0.0017
Rin Initial Sample Height (in.) 1.000 1.000 1.000
g Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 8.50 8.50 8.50
Olive gray silty clay (CL-ML) Dry Density (pcf) 98.2 100.7 102.1
Saturation (%) 32.0 34.1 35.2
Soil Height Before Shearing (in.) 0.9812 0.9519 0.9350
Final Moisture Content (%) 22.5 19.9 18.2
Project No.: 036.0000020833

DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080

Griffin OC Workforce Reentry

07-24

DSLB-1,R-2 @ 125




DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080
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Normal Stress (ksf)
Boring No. LB-1 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | R-2 Peak Shear Stress (kip/ft2) ® 0.707 W 2581 A 5.140
Depth (ft) 12.5 Shear Stress @ End of Test (ksf) O 0.685 0O 2.518 A 5.118
Sample Type: Ring Deformation Rate (in./min.) 0.0017 0.0017 0.0017
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Olive gray silty clay (CL-ML) Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 8.50 8.50 8.50
Strength Parameters Dry Density (pcf) 98.2 100.7 102.1
C (psf) ) Saturation (%) 32.0 34.1 35.2
Peak 64 32 Soil Height Before Shearing (in.) 0.9812 0.9519 0.9350
Ultimate 26 32 Final Moisture Content (%) 22.5 19.9 18.2
Project No.: 036.0000020833

Griffin OC Workforce Reentry
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DSLB-1,R-2 @ 125




DIRECT SHEAR TEST
Consolidated Drained - ASTM D 3080

Project Name: Griffin OC Workforce Reentry Tested By: G. Bathala Date: 07/17/24

Project No.: 036.0000020833 Checked By:  A. Santos Date: 07/31/24

Boring No.: LB-5 Sample Type: Ring

Sample No.: R-2 Depth (ft.): 10.0

Soil Identification: Olive gray silty clay (CL-ML)
Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 188.40 188.78 189.67
Weight of Ring(gm): 41.76 41.32 40.87
Before Shearing
Weight of Wet Sample+Cont.(gm): 217.95 217.95 217.95
Weight of Dry Sample+Cont.(gm): 188.87 188.87 188.87
Weight of Container(gm): 60.36 60.36 60.36
Vertical Rdg.(in): Initial 0.2622 0.2852 0.0000
Vertical Rdg.(in): Final 0.2733 0.3483 -0.0551
After Shearing
Weight of Wet Sample+Cont.(gm): 201.55 205.63 215.96
Weight of Dry Sample+Cont.(gm): 169.93 178.22 191.48
Weight of Container(gm): 55.45 61.80 72.04
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DSLB-5,R-2 @ 10
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Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | R-2 Peak Shear Stress (kip/ft2) ® 0.871 M 2.669 A 5.458
Depth (ft) 10 Shear Stress @ End of Test (ksf) O 0.698 O 2.546 A 5.222
Sample Type: Deformation Rate (in./min.) 0.0017 0.0017 0.0017
Rin Initial Sample Height (in.) 1.000 1.000 1.000
g Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 22.63 22.63 22.63
Olive gray silty clay (CL-ML) Dry Density (pcf) 99.5 100.0 100.9
Saturation (%) 87.9 89.1 91.1
Soil Height Before Shearing (in.) 0.9889 0.9369 0.9449
Final Moisture Content (%) 27.6 23.5 20.5
Project No.: 036.0000020833

DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080

Griffin OC Workforce Reentry

07-24

DS LB-5,R-2 @ 10
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Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 4.000 8.000
Sample No. | R-2 Peak Shear Stress (kip/ft2) ® 0.871 M 2.669 A 5.458
Depth (ft) 10 Shear Stress @ End of Test (ksf) O 0.698 O 2.546 A 5.222
Sample Type: Ring Deformation Rate (in./min.) 0.0017 0.0017 0.0017
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Olive gray silty clay (CL-ML) Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 22.63 22.63 22.63
Strength Parameters Dry Density (pcf) 99.5 100.0 100.9
C (psf) ) Saturation (%) 87.9 89.1 91.1
Peak 150 33 Soil Height Before Shearing (in.) 0.9889 0.9369 0.9449
Ultimate 16 33 Final Moisture Content (%) 27.6 23.5 20.5
Project No.: 036.0000020833
DIRECT SHEAR TEST RESULTS -
Consolidated Drained - ASTM D 3080 Griffin OC Workforce Reentry
07-24

DS LB-5,R-2 @ 10




ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
ASTM D 2435
Project Name: Griffin OC Workforce Reentry Tested By: GB/JD Date: 07/09/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 07/31/24
Boring No.: LB-1 Depth (ft.): 0-5
Sample No.: B-1 Sample Type: Bulk
Soil Identification: Olive brown sandy silt s(ML)
Sample Diameter (in.): 2.415 0400
Sample Thickness (in.): 1.000 1.\
Weight of Sample + ring (g): 204.68 0.395 - B
Weight of Ring (g): 45.76 ] N L
Height after consol. (in.): 0.9820 0.360 | AN [ '”#233\‘;2:::'1
Before Test R ~—
Wt. of Wet Sample+Cont. (g):  192.07 /
Wt. of Dry Sample+Cont. (g): | 181.20 0.385 |
Weight of Container (g): 68.52 | o ]
Initial Moisture Content (%) 9.6 E ] \
Initial Dry Density (pcf) 1205 | 5 0.380 1 N
Initial Saturation (%): 65 E \
Initial Vertical Reading (in.) 0.0921 0.375 |
After Test ] 'Y
Wt. of Wet Sample+Cont. (g):  261.71 ] \\\ \
Wt. of Dry Sample+Cont. (g): @ 243.75 0.370 1 1»\
Weight of Container (g): 52.94 ~
Final Moisture Content (%) 12.38 0365 | N |
Final Dry Density (pcf): 122.8 ] \\A
Final Saturation (%0): 90 ]
Final Vertical Reading (in.) 0.1118 0.360
- . 0.10 1.00 10.00 100.
Specific Gravity (assumed): 2.70 Pressure, p (ksf)
Water Density (pcf): 62.43 ’
Pressure Final Apparent Load Deformation Void Corrected Time Readings @ 4.0 ksf
(p) Re{clding Thic.kness Compliance | % of Sample Ratio Dgforma— Square -
(ksf) (in.) (in.) (%) Thickness tion (%) Date Time Elapsed | o ¢ Dial Rdgs.
Time (min) Time (in)
0.10 | 0.0923 0.9998 0.00 0.02 0.398 0.02 7/12/24 | 7:40:00 0.0 0.0 0.1040
0.25 | 0.0942 0.9980 0.04 0.21 0.396 0.17 7/12/24 | 7:40:06 0.1 0.3 0.1070
0.50 | 0.0962 0.9959 0.09 0.41 0.394 0.32 7/12/24 | 7:40:15 0.2 0.5 0.1073
1.00  0.0996 0.9925 0.15 0.75 0.390 0.60 7/12/24 | 7:40:30 0.5 0.7 0.1074
2.00 | 0.1035  0.9886 0.22 1.14 0.386 0.92 7/12/24 | 7:41:00 1.0 1.0 0.1076
2.00 | 0.1040 @ 0.9882 0.22 1.19 0.385 0.97 7/12/24 | 7:42:00 2.0 1.4 0.1077
4.00 | 0.1090 0.9832 0.29 1.69 0.379 1.40 7/12/24 | 7:44:00 4.0 2.0 0.1079
8.00 | 0.1150 | 0.9771 0.37 2.29 0.372 1.92 7/12/24 | 7:48:00 8.0 2.8 0.1080
16.00 @ 0.1227 0.9694 0.48 3.06 0.362 2.58 7/12/24 | 7:55:00 15.0 3.9 0.1081
4.00  0.1190 0.9731 0.36 2.69 0.366 2.33 7/12/24 | 8:10:00 30.0 5.5 0.1082
1.00 0.1154 0.9768 0.25 2.33 0.369 2.08 7/12/24 | 8:40:00 60.0 7.7 0.1084
0.25 | 0.1118 0.9803 0.17 1.97 0.373 1.80 7/12/24 | 9:40:00 120.0 11.0 | 0.1085
7/12/24 | 11:40:00 240.0 15,5 | 0.1087
7/12/24 | 15:40:00 480.0 21.9 0.1088
7/13/24 | 7:40:00 @ 1440.0 37.9 0.1090

Consol LB-1, B-1 @ 0-5
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Time Readings @ 4.0 ksf
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Pressure, p (ksf)
Boring Sample Depth Moisture Dry Density (pcf) Void Ratio Degree of
Content (%) Saturation (%)
No. No. (ft.)
Initial | Final Initial Final Initial Final Initial | Final
LB-1 B-1 0-5 9.6 12.4 1205 122.8 0.398 0.373| 65 90

Soil Identification:  Olive brown sandy silt s(ML)

ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
ASTM D 2435

Project No.: 036.0000020833

Griffin OC Workforce Reentry

08-24




ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
ASTM D 2435
Project Name: Griffin OC Workforce Reentry Tested By: GB/JD Date: 07/09/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 07/31/24
Boring No.: LB-1 Depth (ft.): 12.5
Sample No.: R-2 Sample Type: Ring

Soil Identification: Olive gray silty clay (CL-ML)

Sample Diameter (in.): 2.415 0720 1 [j
Sample Thickness (in.): 1.000 ] In#gg?;ztv:rth
Weight of Sample + ring (g): 174.16 0.700 %_._\_‘k
Weight of Ring (g): 44.92 ] T e /
Height after consol. (in.): 0.9477 ] \n
Before Test 0.680 ] P
Wt. of Wet Sample+Cont. (g):  174.35 ] \
Wt. of Dry Sample+Cont. (g):  165.33 0.660 |
Weight of Container (g): 59.16 | o ]
Initial Moisture Content (%) 8.5 ® ]
Initial Dry Density (pcf) 99.1 5 0.640 1
Initial Saturation (%): 33 E ] \
Initial Vertical Reading (in.) 0.1303 0.620 |
After Test ] 'Y
Wt. of Wet Sample+Cont. (g):  264.49 ] \\\\
Wt. of Dry Sample+Cont. (g): = 238.92 0.600 1 1;\
Weight of Container (g): 76.75 ] \\“\ l
Final Moisture Content (%) 21.81 0.580 T —)
Final Dry Density (pcf): 102.9 ]
Final Saturation (%0): 92 ]
Final Vertical Reading (in.) 0.1905 0.560
- . 0.10 1.00 10.00 100.
Specific Gravity (assumed): 2.70 Pressure, p (ksf)
Water Density (pcf): 62.43 ’
Pressure Final Apparent Load Deformation Void Corrected Time Readings @ 4.0 ksf
(p) Re{clding Thic.kness Compliance | % of Sample Ratio Dgforma— Square -
(ksf) (in.) (in.) (%) Thickness tion (%) Date Time Elapsed | o ¢ Dial Rdgs.
Time (min) Time (in)
0.10 | 0.1305 0.9998 0.00 0.02 0.701 0.02 7/12/24 | 7:30:00 0.0 0.0 0.1519
0.25 | 0.1335 0.9968 0.14 0.32 0.698 0.18 7/12/24 | 7:30:06 0.1 0.3 0.1583
0.50 | 0.1364 0.9939 0.30 0.61 0.696 0.31 7/12/24 | 7:30:15 0.2 0.5 0.1589
1.00 0.1414 0.9889 0.49 1.11 0.691 0.62 7/12/24 | 7:30:30 0.5 0.7 0.1594
2.00 | 0.1469 0.9834 0.65 1.66 0.684 1.01 7/12/24 | 7:31:00 1.0 1.0 0.1598
2.00 | 0.1519 0.9784 0.65 2.16 0.676 1.51 7/12/24 | 7:32:00 2.0 1.4 0.1603
4.00 @ 0.1636 0.9667 0.81 3.33 0.659 2.52 7/12/24 | 7:34:00 4.0 2.0 0.1608
8.00 | 0.1832 | 0.9471 0.95 5.29 0.628 4.34 7/12/24 | 7:38:00 8.0 2.8 0.1612
16.00 @ 0.2127 0.9176 1.09 8.24 0.580 7.15 7/12/24 | 7:45:00 15.0 3.9 0.1616
4.00 @ 0.2079 0.9225 0.99 7.76 0.586 6.77 7/12/24 | 8:00:00 30.0 5.5 0.1620
1.00 0.2001 0.9302 0.89 6.98 0.598 6.09 7/12/24 | 8:30:00 60.0 7.7 0.1623
0.25 | 0.1905 0.9398 0.79 6.02 0.612 5.23 7/12/24 | 9:30:00 120.0 11.0 | 0.1627
7/12/24 | 11:30:00 240.0 15,5 | 0.1630
7/12/24 | 15:30:00 480.0 21.9 0.1633
7/13/24 | 7:30:00 @ 1440.0 37.9 0.1636

Consol LB-1, R-2 @ 12.5




Deformation Dial Reading (in.)

Time Readings @ 4.0 ksf
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Pressure, p (ksf)
Borin Sample Depth Moisture . . . Degree of
g p p Content (%) Dry Density (pcf) Void Ratio Saturation (%)
No. No. (ft.)
Initial Final Initial Final Initial Final Initial | Final
LB-1 R-2 12.5 85 [ 21.8 99.1 102.9 0.701 0.612 33 92

Soil Identification:

Olive gray silty clay (CL-ML)

ASTM D

2435

ONE-DIMENSIONAL CONSOLIDATION
PROPERTIES of SOILS

Project No.:

Griffin OC Workforce Reentry

036.0000020833

08-24




ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
ASTM D 2435
Project Name: Griffin OC Workforce Reentry Tested By: GB/JD Date: 07/09/24
Project No.: 036.0000020833 Checked By: A. Santos Date: 07/31/24
Boring No.: LB-5 Depth (ft.): 10.0
Sample No.: R-2 Sample Type: Ring
Soil Identification: Olive gray silty clay (CL-ML)
Sample Diameter (in.): 2.415 0.720 1
Sample Thickness (in.): 1.000 "\
Weight of Sample + ring (g): =~ 190.97 0.700 1 ~
Weight of Ring (9): 44.68 ] \\“\
Height after consol. (in.): 0.9448 0.680 1 AR
Before Test \“\‘\
Wt. of Wet Sample+Cont. (g):  217.95 0660 | >
Wt. of Dry Sample+Cont. (g): = 188.87 ] / N\
Weight of Container (g): 60.36 | o ] Inundate with |
Initial Moisture Content (%) 22.6 E 0.640 1 Tap water
Initial Dry Density (pcf) 99.2 - ]
Initial Saturation (%): 86 E 0.620 1 4
Initial Vertical Reading (in.) 0.1354 ] \\ \
After Test 0.600 | SEE
Wt. of Wet Sample+Cont. (g):  249.86 \"\
Wt. of Dry Sample+Cont. (g): = 220.92 0580 |
Weight of Container (g): 62.03 ] e
Final Moisture Content (%) 25.34 ] \\‘\A
Final Dry Density (pcf): 100.5 0-560 1
Final Saturation (%0): 100 ]
Final Vertical Reading (in.) 0.1926 0.540
Specific Gravity (assumed): 2.72 0.10 1.00 10.00 100.
Water Density (pcf): 62.43 Pressure, p (ksf)
Pressure Final Apparent Load Deformation Void Corrected Time Readings @ 4.0 ksf
(p) Re{clding Thic.kness Compliance | % of Sample Ratio Dgforma— Square -
(ksf) (in.) (in.) (%) Thickness tion (%) Date Time Elapsed | o ¢ Dial Rdgs.
Time (min) Time (in)
0.10 | 0.1366 0.9988 0.00 0.12 0.710 0.12 7/12/24 | 7:35:00 0.0 0.0 0.1650
0.25 | 0.1460 0.9894 0.04 1.06 0.694 1.02 7/12/24 | 7:35:06 0.1 0.3 0.1677
0.50 | 0.1507 0.9847 0.09 1.53 0.687 1.44 7/12/24 | 7:35:15 0.2 0.5 0.1681
1.00 0.1585 0.9769 0.15 2.31 0.675 2.16 7/12/24 | 7:35:30 0.5 0.7 0.1683
2.00 | 0.1655  0.9699 0.22 3.01 0.664 2.79 7/12/24 | 7:36:00 1.0 1.0 0.1687
2.00 | 0.1650 @ 0.9704 0.22 2.96 0.665 2.74 7/12/24 | 7:37:00 2.0 1.4 0.1690
4.00 | 0.1729 0.9625 0.30 3.75 0.653 3.45 7/12/24 | 7:39:00 4.0 2.0 0.1694
8.00 | 0.1975 0.9379 0.40 6.21 0.612 5.81 7/12/24 | 7:43:00 8.0 2.8 0.1700
16.00 @ 0.2287 0.9067 0.53 9.33 0.561 8.80 7/12/24 | 7:50:00 15.0 3.9 0.1704
4.00 @ 0.2209 0.9145 0.41 8.55 0.572 8.14 7/12/24 | 8:05:00 30.0 5.5 0.1709
1.00 0.2070 0.9284 0.30 7.16 0.594 6.86 7/12/24 | 8:35:00 60.0 7.7 0.1713
0.25 | 0.1926 0.9428 0.20 5.72 0.617 5.52 7/12/24 | 9:35:00 120.0 11.0 | 0.1717
7/12/24 | 11:35:00 240.0 15,5 | 0.1720
7/12/24 | 15:35:00 480.0 219 0.1724
7/13/24 | 7:35:00 @ 1440.0 37.9 0.1729

Consol LB-5, R-2 @ 10




Deformation Dial Reading (in.)

Time Readings @ 4.0 ksf
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0.1650
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Log of Time (min.)
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Square Root of Time (min."2)

40.0
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] \0\\
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3.00 1 /,
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< ] Tap water
c 1
S 500 |
m i
£ ] \Q
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= N
g ™
7.00 L
8.00 ) Suy A
9.00 1
10.00
0.10 1.00 10.00 100.00
Pressure, p (ksf)
Boring Sample Depth Moisture 1y pensit (pcf)  Void Ratio Degree of
Content (%) y y P Saturation (%)
No. No. (ft.) - . i . - . . :
Initial | Final Initial Final Initial Final Initial | Final
LB-5 R-2 10 22.6 253 99.2 100.5|0.712 0.617| 86 | 100
Soil Identification:  Olive gray silty clay (CL-ML)
Project No.: 036.0000020833

PROPERTIES of SOILS

ASTM D 2435

ONE-DIMENSIONAL CONSOLIDATION

Griffin OC Workforce Reentry

08-24




R-VALUE TEST RESULTS

DOT CA Test 301

PROJECT NAME: Griffin OC Workforce Reentry PROJECT NUMBER: 036.0000020833
BORING NUMBER: LB-1 DEPTH (FT.): 0-5
SAMPLE NUMBER: B-1 TECHNICIAN: O. Figueroa
SAMPLE DESCRIPTION: Olive brown sandy silt s(ML) DATE COMPLETED: 7/16/2024
TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 8.6 9.1 9.6
HEIGHT OF SAMPLE, Inches 2.49 2.50 2.53
DRY DENSITY, pcf 125.5 125.4 125.0
COMPACTOR PRESSURE, psi 350 300 260
EXUDATION PRESSURE, psi 628 363 235
EXPANSION, Inches x 10exp-4 12 8 5
STABILITY Ph 2,000 Ibs (160 psi) 19 24 27
TURNS DISPLACEMENT 4.65 4.85 5.05
R-VALUE UNCORRECTED 80 74 71
R-VALUE CORRECTED 82 74 71
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.29 0.42 0.46
EXPANSION PRESSURE THICKNESS, ft. 0.40 0.27 0.17

COVER THICKNESS BY STABILOMETER in feet

EXPANSION PRESSURE CHART
4.00

3.50

3.00

2.50

0.50

0.00 ‘

50 1.00 150 200 250 3.00 3.50

COVER THICKNESS BY EXPANSION in feet

R-VALUE BY EXPANSION: 78

R-VALUE BY EXUDATION: 72

EQUILIBRIUM R-VALUE: 72

R-VALUE
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20

EXUDATION PRESSURE CHART
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EXUDATION PRESSURE (psi)




TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

Project Name: Griffin OC Workforce Reentry Tested By : KJ/GEB Date: 07/11/24
Project No. :  036.0000020833 Checked By: A. Santos  Date: 07/31/24

Boring No. LB-1

Sample No. B-1

Sample Depth (ft) 0-5

Soil Identification: Olive brown

) s(ML)

Wet Weight of Soil + Container (g) 0.00

Dry Weight of Soil + Container (g) 0.00

Weight of Container (g) 1.00

Moisture Content (%) 0.00

Weight of Soaked Soil (g) 100.60

SULFATE CONTENT, DOT California Test 417, Part 11

Beaker No. 7
Crucible No. 301
Furnace Temperature (°C) 860
Time In / Time Out 8:15/9:00
Duration of Combustion (min) 45
Wt. of Crucible + Residue (g) 61.9101
Wt. of Crucible (g) 61.9075
Wt. of Residue (g) (A) 0.0026
PPM of Sulfate (A) x 41150 106.99
PPM of Sulfate, Dry Weight Basis 107

CHLORIDE CONTENT, DOT California Test 422

ml of Extract For Titration (B) 15
ml of AgQNO3 Soln. Used in Titration (C) 1.1
PPM of Chloride (C -0.2) * 100 * 30/ B 180
PPM of Chloride, Dry Wt. Basis 180

pH TEST, DOT California Test 643

pH Value 8.76

Temperature °C 22.0




Project Name:

Project No. :
Boring No.:

Sample No. :

SOIL RESISTIVITY TEST
DOT CA TEST 643

Griffin OC Workforce Reentry

036.0000020833

L

B-1

B-1

Soil Identification:*
*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before
resistivity testing. Therefore, this test method may not be representative for coarser materials.

Olive brown s(ML)

Tested By :

Checked By:
Depth (ft.) :

G. Berdy Date:

07/17/24

A. Santos Date: 07/31/24

0-5

. Water Adjusted Resistance Soil Moisture Content (%) (MCi) 0.00
Specimen Moisture . S ]
NG Added (ml) o Reading  Resistivity Wet Wt. of Soil + Cont. (g) 0.00
' ohm - .
(Wa) (MC) (ohm) — (ohm-cm) Dry Wt. of Soil + Cont. (g) 0.00
1 20 15.34 5800 5800 Wt. of Container  (Q) 1.00
2 30 23.01 5300 5300 Container No.
3 40 30.69 5350 5350 Initial Soil Wt. (g) (Wt) 130.35
4 Box Constant 1.000
5 MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity = Moisture Content Sulfate Content Chloride Content Soil pH
(ohm-cm) (%) (ppm) (ppm) pH Temp. (°C)
DOT CA Test 643 DOT CA Test 417 Part Il DOT CA Test 422 DOT CA Test 643
5278 25.0 107 180 8.76 22.0
5900
5800 T&
AN
N\
N\
__ 5700 A\
: \
£ 5600
L \\
o \
>
= 5500
2 A
® N\
8 5400 S
14 N\
‘0
¢ 5300
5200
5100
15.0 20.0 250 30.0 35.0

Moisture Content (%)




Appendix D

Exploration Logs
(Ninyo & Moore, 2022)

\V Verdantas.com


https://www.verdantas.com/

0
§ o DATE DRILLED 5/18/22 BORING NO. B-1
: 2| ¢ g
21850 B S S | .| B . | GROUNDELEVATION 117 (MSL) SHEET 1 OF 1
o @] L <wn
= g o = o] O 2
T 2 = 2 |S| I3 |METHOD OFDRILLING 8" Hollow-Stem Auger (Baja Exploration)
Ylds | 2| 4 |5 8>
aEeYg 2| 9| 2 < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 | 2| & o
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 GM \ASPHALT CONCRETE:
HApproximately 4 inches thick.
SM |AGGREGATE BASE:
|Gray, moist, medium dense, silty GRAVEL with sand; approximately 2 inches thick.
FILL:
Grayish brown, moist, medium dense, silty SAND with gravel and gravel-sized asphalt
concrete and Portland cement concrete fragments.
@ 5" Loose.
| 8
T ~cL |Reddish brown, dark grayish brown, mottled, moist, stiff, lean CLAY with sand; trace |
10 gravel; trace sand pockets; trace asphalt concrete fragments.
] 14 239 | 989 Very stiff.
,1 12 Olive brown; stiff.
ALLUVIUM:
20 f—l Yellowish brown, moist, medium dense, poorly graded SAND.
15
I N | Dark yellowish brown, moist, medium dense, silty SAND. |
l A N cL |Yellowish brown, moist, stiff, lean CLAY. ]
Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 5/18/22.
30 Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




SAMPLES

DEPTH (feet)

Bulk

10

20

30

o DATE DRILLED 5/18/22 BORING NO. B-2
z
= g g ) .
) S Nl = GROUND ELEVATION 119'+ (MSL) SHEET 1 OF 1
O w <0
g = 2 |S| I3 |METHOD OFDRILLING 8" Hollow-Stem Auger (Baja Exploration)
= B 2] w a 2>
.g 2 g E < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
&) o ]
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
SM FILL:
Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.
23 2.4 | 108.8
Difficult drilling conditions; possible cobbles and/or cobble-size construction debris.
] 20 Few small gravel-sized asphalt concrete fragments.
1 26 Portland cement concrete fragment in sampler tip.
] 27 SP  |ALLUVIUM:
Yellowish brown, moist, medium dense, poorly graded SAND.
T “cL |Yellowish brown, moist, very stiff, lean CLAY. ]
v - .
— sc Yellowish brown, moist, medium dense, clayey SAND.

Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




DEPTH (feet)

10

20

30

@)
§ o DATE DRILLED 5/18/22 BORING NO. B-3
2 g | ¢ g
S B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
O w <0
g = 2 |S| I3 |METHOD OFDRILLING 8" Hollow-Stem Auger (Baja Exploration)
= B 2] w a 2>
:; .g 2 g E < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
&) o ]
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
SM FILL:
Grayish brown, moist, medium dense, silty SAND; trace gravel and gravel-sized asphalt
concrete fragments.
Some fill lifts contain clayey zones.
25 9.9 | 117.0
SP ALLUVIUM:
Grayish brown, moist, loose, poorly graded SAND.
lgijjfjlg e
CL Yellowish brown, moist, stiff, sandy lean CLAY.
T sc | Yellowish brown, moist, loose, clayey SAND. ]
1 12
T ;(; N m "SsM |Grayish brown, moist, medium dense, siity SAND. ]
T “cL |Yellowish brown, moist, very stiff, lean CLAY. ]
| =
—F——F— "™, gm |Grayish brown, moist, medium dense, sity SAND. ]

Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




SAMPLES

DEPTH (feet)

BLOWS/FOOT

Bulk
Driven

MOISTURE (%)

DRY DENSITY (PCF)

SYMBOL

CLASSIFICATION
uU.S.C.S.

DATE DRILLED 5/18/22 BORING NO. B-4

GROUND ELEVATION 120"+ (MSL) SHEET 1 OF 1

METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)

DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION

PORTLAND CEMENT CONCRETE:
|Approximately 5 inches thick; no base.

FILL:
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
gravel.

24

10

20

30

SP

ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND.

Yellowish brown, moist, stiff, lean CLAY with sand.

Grayish brown, moist, medium dense, silty SAND.

Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 5/18/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




o
§ o DATE DRILLED 9/21/22 BORING NO. B-5
: s 8| |3
21850 B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
o (@) Ll <0
= g o = O O 2
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w z 2>
aEeYg 2| 9| 2 < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 | 2| & o
- SAMPLEDBY _ GM  LOGGEDBY _ GM  REVIEWEDBY  MLP
DESCRIPTION/INTERPRETATION
0 PORTLAND CEMENT CONCRETE:
I e 757M7 B |Approximately 5 inches thick; no base.
SP FILL:
|Reddish brown, moist, medium dense, silty SAND with gravel; gravel angular to sub-
angular.
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
SP \gravel.
ALLUVIUM:
4 28 6.9 | 104.2 Yellowish brown, moist, medium dense, poorly graded SAND; trace gravel rounded to sub-
rounded.
I N "ML |Gray, maist, hard, SILT.
10
! 22
T “cL |Olive brown, moist, very stiff, lean CLAY. ]

20

18

30

40

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




0
§ o DATE DRILLED 9/21/22 BORING NO. B-6
2 z| 8 g
21850 B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
o @] L <wn
= g o = o] O 2
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w % 2>
aEeYg 2| 9| 2 < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 | 2| & o
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 PORTLAND CEMENT CONCRETE:
I - 757M7 B |Approximately 5 inches thick; no base.
SP FILL:
|Reddish brown, moist, medium dense, silty SAND with gravel; cobble-sized Portland
cement concrete fragments at 1 foot deep; few rootlets. |
Yellowish brown, moist, medium dense, poorly graded SAND; trace angular to sub-angular
SP \gravel.
ALLUVIUM:
4 24 34 | 946 Yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.
T - “cL |Darkyellowish brown, moist, very stiff, sandy lean CLAY. ]
10
! 12
T - ML |Olive brown, moist, hard, SILT. ]
| 25
Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete on 9/21/22.
20 Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
30
40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




SAMPLES

DEPTH (feet)

BLOWS/FOOT

Bulk
Driven

MOISTURE (%)

DRY DENSITY (PCF)

SYMBOL

CLASSIFICATION
uU.S.C.S.

DATE DRILLED 9/21/22 BORING NO. B-7

GROUND ELEVATION 120"+ (MSL) SHEET 1 OF 1

METHOD OF DRILLING 8" Hollow-Stem Auger (MR Dirilling)

DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"

SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION

FILL:
Gray, dry, medium dense, silty SAND with gravel; few tree roots.

| Yellowish brown, moist, medium dense, poorly graded SAND; few gravel; trace clay

pockets.
@ 3'": Few clay pockets.

| Gray, moist, stiff, sandy CLAY; trace angular fine gravel.

10

21

ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-

rounded gravel.

Dark yellowish brown, moist, very stiff, sandy lean CLAY.

Hard; decrease in sand.

20

30

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




n
§ o DATE DRILLED 9/21/22 BORING NO. B-8
= g | 8 g
21850 B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
o @] Ll <0
= g o = O O 2
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w % 2>
aEeYg 2| 9| 2 < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 | 2| & o
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:
Grayish brown, moist, medium dense, silty SAND; trace gravel and gravel-sized asphalt
concrete fragments.
Some fill lifts contain clayey zones.
@ 3'": Few clay pockets.
39 126 | 927 SP ALLUVIUM:
) ' ' Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.
10
—!7 EY2R R ~cL |Reddish brown, moist, very stiff, sandy lean CLAY. ]

21

Hard.

20

30

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




SAMPLES

DEPTH (feet)

Bulk

]

o DATE DRILLED 9/21/22 BORING NO. B-9
< Q 5
5 S % . O | GROUND ELEVATION 120 + (MSL) SHEET 1 OF 1
O w <0
2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
= B 2] w % 2>
.g 2 g E < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
&) o ]
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
SM FILL:
Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.
Difficult hand auguring conditions.
SP | ALLUVIUM:
Light yellowish brown, moist, medium dense, poorly graded SAND; trace rounded to sub-
rounded gravel.
“cL [|Reddish brown, moist, very stiff, sandy lean CLAY. ]

Hard.

20

30

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




@)
§ o DATE DRILLED 9/21/22 BORING NO. B-10
2 g | ¢ g
21850 B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
o O w <0
okl & o = (@] O .t
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w a 2>
g :; .g 2 g E < DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"
&) o ]
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:
Grayish brown, moist, medium dense, silty SAND with angular to sub-angular gravel; few
gravel-sized asphalt concrete and Portland cement concrete fragments.
| 48 Few cobble-sized asphalt concrete fragments.
i 33 6.5 | 109.8 Medium dense.
10
51 Black with asphalt concrete fragments; dense.
T ~cL |Olive brown, moist, hard, sandy CLAY; trace gravel. ]
,1 58 225 | 101.6
2 —
0 60 SM ALLUVIUM:
Yellowish brown, moist, dense, silty SAND; trace iron oxide staining.
T “cL |Yellowish brown, moist, hard, lean CLAY. ]
Iy =
T "sMm |Gray, maist, very dense, silty SAND. ]

30

42

Total Depth = 31.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/21/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




0
§ o DATE DRILLED 9/27/22 BORING NO. B-11
: 2| ¢ g
21850 B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
o @] L <wn
= g o = o] O 2
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w z 2>
g :; .g 2 g E < DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"
[a) 1 ©)
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 GM ||ASPHALT CONCRETE:
SM IApproximately 2 inches thick.
|IAGGREGATE BASE:
Gray, moist, medium dense, silty GRAVEL with sand; approximately 5 inches thick.
FILL:
Gray, moist, medium dense, silty SAND with gravel and gravel-sized asphalt concrete and
Portland cement concrete fragments.
5': Very dense.
50/5" @ v
i 40 Few asphalt chunks; medium dense.
10
48 25 | 102.9 SP ALLUVIUM:
) ) Light gray, moist, dense, poorly graded SAND; few gravel.
I N ~cL |Olive brown, moist, hard, sandy CLAY. ]
e
T "sM | Gray to olive brown, moist, dense, silty SAND. ]
20
28
Total Depth = 21.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.
Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
30
40

THEO LACY FACILITY SECURITY WALL
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n
§ o DATE DRILLED 9/27/22 BORING NO. B-12
: 2| ¢ g
21850 B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
o (@) Ll <0
Nl [ o = (@] O .t
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w z 2>
g :; .g 2 g E < DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"
[a) 1 ©)
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 IASPHALT CONCRETE:
Approximately 3 inches thick.
\AGGREGATE BASE:
iGray, moist, medium dense, silty GRAVEL with sand; approximately 5 inches thick.
FILL:
Grayish brown and dark yellowish brown, moist, medium dense, silty SAND with gravel and
gravel-sized asphalt concrete fragments and Portland cement concrete fragments.
49 Dense.
—_— T — — ALLUVIUM:
30 |245]| 972 Yellowish brown, moist, medium dense, poorly graded SAND; few gravel. |
' ' Olive brown, moist, hard, sandy CLAY.
10
28 Trace oxidation staining.

20

30

40

Total Depth = 16.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




0
§ o DATE DRILLED 9/27/22 BORING NO. B-13
2 g | ¢ g
21850 B S S | .| B . | GROUNDELEVATION 120’ (MSL) SHEET 1 OF 1
o ) w <
= g o = o] O 2
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w a 2>
g :; .g 2 g E < DRIVE WEIGHT 140 lbs. (Auto. Trip Hammer) DROP 30"
&) o ]
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 |ASPHALT CONCRETE:
IApproximately 2 inches thick.
|IAGGREGATE BASE:
Gray, moist, medium dense, silty GRAVEL with sand; approximately 7 inches thick.
FILL:
N R Grayish brown and dark yellowish brown, moist, medium dense, silty SAND with gravel and
gravel-sized asphalt concrete and Portland cement concrete fragments. |
Grayish brown and dark yellowish brown, moist, medium dense, clayey SAND with gravel
7<I 41 9.3 | 108.9 and gravel-sized asphalt concrete and Portland cement concrete fragments.
’*X 50/4" Very dense.
T “cL |Darkolive brown to dark yellowish brown, moist, hard, sandy CLAY; trace gravel-sized |
10 Portland cement concrete fragments.
1 44 20.8 | 104.4
e
SM ALLUVIUM:
Yellowish brown, moist, medium dense, silty SAND; oxidation staining.
20 7—I 23 9 @ 20': Seepage encountered during drilling; wet.
T ~cL |Darkyellowish brown, moist, hard, sandy CLAY; trace caliche. |
| 24
Total Depth = 26.5 feet.
Groundwater was not encountered during drilling.
Seepage was encountered at approximately 20 feet during drilling.
Backfilled with on-site soil and patched with rapid-set concrete dyed black on 9/27/22.
30 Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
40

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22




0
]
7 o DATE DRILLED 9/27/22 BORING NO. B-14
b= = O z
21850 B S % . O | GROUND ELEVATION 120 + (MSL) SHEET 1 OF 1
o @] L <wn
okl & o = (@] O .t
T 2 = 2 |S| I3 |METHOD OF DRILLING 8" Hollow-Stem Auger (MR Drilling)
o = B 2] w a 2>
aEeYg 2| 9| 2 < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 | 2| z o
e SAMPLED BY GM LOGGED BY GM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
0 SM  |FILL:
Grayish brown, moist, medium dense, silty SAND with angular and sub-rounded gravel;
few gravel-sized asphalt concrete and Portland cement concrete fragments.
* Possible cobble/cobble-sized debris at 5 feet; sample taken at 5.5 feet. *
50/5" Very dense.
51 Dense
T “cL |Dark olive brown, moist, hard, sandy CLAY with gravel-sized asphalt concrete and Portland
10 cement concrete fragments.
50/4" 139 | 931
SP ALLUVIUM:
43 Light gray, moist, dense, poorly graded SAND.
| 61 Few gravel.
T ~cL |Olive brown, moist, hard, CLAY with sand; trace gravel. |
20
a1 HHH "ML | Olive brown, moist, very dense, sandy SILT. ]
Total Depth = 21.5 feet.
Groundwater was not encountered during drilling.
Backfilled with on-site soil on 9/27/22.
Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
30
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Appendix E

Laboratory Test Results
(Ninyo & Moore, 2022)

\V Verdantas.com


https://www.verdantas.com/

SAMPLE PERCENT PERCENT uscs

L?)?:“zi:gN DEPTH DESCRIPTION PASSING PASSING (TOTAL
(ft) NO. 4 NO. 200 SAMPLE)
m
B-3 0.0-5.0 SILTY SAND 97 16 SM
B-4 10.0-11.5 LEAN CLAY WITH SAND 100 75 CL
B-4 20.0-21.5 SILTY SAND 100 32 SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140

NO. 200 SIEVE ANALYSIS TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22

211948002 Fig B-1 200-WASH @ B-1 to B-4



USCS
LIQUID PLASTIC |PLASTICITY| CLASSIFICATION USCS
LIMIT LIMIT (Fraction Finer Than
No. 40 Sieve)
|
33 21

SYMBOL | LOCATION |DEPTH (ft)
° B-4

PLASTICITY INDEX, PI

/Vinya & /V\nm' e

Geotechnical & Environmental Sciences Consultants

60

50

40

30

20

10.0-11.5

12 CL CL

CH or OH /

CLorOL P MH or OH

d

.//

// | CL-ML

/|

ML or OL

0 10 20

30

40 50 60 70 80 90 100
LIQUID LIMIT, LL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

ATTERBERG LIMITS TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22

211948002 Fig B-2 ATTERBERG @ B-4




EXPANSION (%)
V)
o

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

CONSOLIDATION IN PERCENT OF SAMPLE THICKNESS (%)

10.0

STRESS IN KIPS PER SQUARE FOOT

100.0

0.1 1.0 10.0
~
™
= AN
AN
AN
AN
)}
AN
3 N
~
A
= N\

Seating Cycle

Loading Prior to Inundation
Loading After Inundation
Rebound Cycle

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435

CONSOLIDATION TEST RESULTS
THEO LACY FACILITY SECURITY WALL

Sample Location
Depth (ft)
Soil Type

B-4
10.0-11.5
cL

ORANGE, CALIFORNIA
211948002 | 11/22

211948002 Fig B-3 CONSOLIDATION @ B-4 10.0-11.5



150.0
Nk EEEENNENEEE
Zero Air Void Line
(Specific Gravity = 2.70)
140.0
\
AV VAN
\ Zero Air Void Line
130.0 (Specific Gravity = 2.60)
A
— ¥
" \
€ 1200 S i
= Zero Air Void Line ||
- (Specific Gravity = 2.50) || |
7 NN
5 NN
2 1100 ALY
> : NN
x N
a \\\
\\
\\ N
100.0 ™ B
AN :\‘
AN
N
90.0
N
N N
N
80.0
0 5 10 15 20 25 30 35 40

MOISTURE CONTENT (%)

Maximum Dry | Optimum Moisture

Sample Depth

. Soil Description Densit Content
Location (ft) P y
(pcf) (percent)
B-3 0.0-5.0 Grayish Brown Silty Sand 128.0 10.0
Dry Density and Moisture Content Values Corrected for Oversize (ASTM D 4718) N/A N/A
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1557 O ASTM D 698 METHOD 0O A B OC

° PROCTOR DENSITY TEST RESULTS
Nllyﬂ & MBB\‘B

THEO LACY FACILITY SECURITY WALL

Geotechnical & Envir tal Sci Consultants ORANGE, CALIFORNIA

211948002 | 11/22

211948002 Fig B-4 MAXDENSITY @ B-3 0.0-5.0




3000

SILTY SAND —_——

SILTY SAND

_— X -

Sample
Location

B-3

B-3

/
2500
7
4
"
2000 /V A
L / Vi
n p4
o /
~ / 4
8 /, /'
i pd f
: /
(7} / s/
L /| /
L
(jt:) 1000
o/
4 X
g
/,
500
/
4//
pAd
//7
0
0 500 1000 1500 2000 2500 3000

NORMAL STRESS (PSF)

Depth
(ft)

0.0-5.0

Shear
Strength

Cohesion
(psf)

Friction Angle

(degrees) Soil Type

Peak 138 43 SM

0.0-5.0 = Ultimate 96 38 SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080 ON A SAMPLE REMOLDED TO 90% RELATIVE COMPACTION

DIRECT SHEAR TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22

211948002 Fig B-5 DIRECT SHEAR @ B-3 0.0-5.0




2000

Description

Symbol

Sample
Location

/?
/A
1500
V.
y.d /
Vi
— /
7 /
/!
o y '/
2 ah
i 1000 A
[7p]
z &
Lu L
T y V.
) /7
'4
l,
500 y
yd
. P
/'
/
&
/'
0
0 500 1000 1500 2000

NORMAL STRESS (PSF)

Depth
(ft)

Shear
Strength

Cohesion
(5]

Friction Angle

(degrees) el e

SILTY SAND —_—e— B-10 7.5-9.0 Peak 120 38 SM
SILTY SAND - =X== B-10 7.5-9.0 Ultimate 0 39 SM
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080
| W FIGURE B-6

DIRECT SHEAR TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22

211948002 Fig B-6 DIRECT SHEAR @ B-10 7.5-9.0




SAMPLE SAMPLE

. SULFATE CONTENT ?
RESISTIVITY
LOCATION DEPTH (ft)

CHLORIDE

CONTENT ®
(ohm-cm)
(A (ppm)

5,963 10

B-3 0.0-5.0 7.5 0.001 10

' PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643

PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 417
PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 422

2

3

CORROSIVITY TEST RESULTS

THEO LACY FACILITY SECURITY WALL
ORANGE, CALIFORNIA

211948002 | 11/22

211948002 Fig B-7 CORROSIVITY @ B-3



Appendix F

Liquefaction Analysis

\V Verdantas.com


https://www.verdantas.com/

Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA

Overall Liquefaction Potential Index report

LPI color scheme
[ Very high risk
[] High risk

|:| Low risk

Basic statistics
Total CPT number: 6
83% low risk

17% high risk

0% very high risk

LPI value

; I o < Lo hd
I Y Iy Al Ny I
o O o o &) o

O
CPTu Name

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software
Project file: C:\Users\carlk\OneDrive\Documents\2024 proposals\OC workforce re-entry\analysis\oc workforce.clq



Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA

Overall Liquefaction Severity Number report

LSN color scheme

Severe damage

Major expression of liquefaction
Moderate to severe exp. of liquefaction
Moderate expression of liquefaction
Minor expression of liquefaction

Little to no expression of liquefaction

(] mfele] |

Basic statistics

Total CPT number: 6

100% little liquefaction

0% minor liquefaction

0% moderate liquefaction

0% moderate to major liquefaction
0% major liquefaction

0% severe liquefaction

LSN value

CPT-2
CPT-3
CPT-5
CPT-6

o
£
O

CPT-4A

CPTu Name

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software
Project file: C:\Users\carlk\OneDrive\Documents\2024 proposals\OC workforce re-entry\analysis\oc workforce.clq



Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA

Overall vertical settlements report
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1.00
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Vertical settlement (in)
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removed an
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ted fill - to be
d replaced as
fill

undocumented fill - to be
removed and replaced as

engineered fill

undocumented fill - to be
removed and replaced as
engineered fill

J

/7

J

e

yd

r )]
1.423

CPT-4A

CPTu Name

/

/

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software
Project file: C:\Users\carlk\OneDrive\Documents\2024 proposals\OC workforce re-entry\analysis\oc workforce.clq
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Rectangle
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Rectangle
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Rectangle
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undocumented fill - to be removed and replaced as engineered fill

carlk
Callout
undocumented fill - to be removed and replaced as engineered fill

carlk
Callout
undocumented fill - to be removed and replaced as engineered fill


Verdantas
2600 Michelson Drive, Suite 400
Irvine, CA 92612

Project title : Verdantas / Griffin OC Workforce Reentry
Location : 591 The City Drive South, Orange, CA

Overall lateral displacements report

0.00

Lateral displacement (in)

T T T T
Y Q o =3
= = = ¥
o o o i
(@) O O o
(&}
CPTu Name

CPT-5

CPT-6

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software
Project file: C:\Users\carlk\OneDrive\Documents\2024 proposals\OC workforce re-entry\analysis\oc workforce.clq




This software is licensed to: Carl Kim

undocumented fill - to be
removed and replaced as

CPT name: CPT-1

Vertical settlements )

HAND AUGE

Depth (ft)

0.5 1 1.5
Settlement (in)

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Liquefaction analysis overall plots engineered fill
CRR plot FS Plot Liquefaction potential
0 0 0
2 2 2
4 HAND AUGER HAND AUGE 4 HAND AUGER 4
6 . 6 6
8 . 8 8
10 . 10 10
12 . 12 12
14 . 14 14
16 . 16 16
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g 24 g < g 24 g 24
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36 i 36 36
38 . 38 38
40 | 40 40
< :
42 i 42 42
44+ | 44 44
— (
46 [ 46 46
—
48 i 48 48
50 - 50 50
0 0.2 0.4 0.€ 0 0.5 1 1.5 0 5 10 0
CRR & CSR Factor of safety LPI
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 25.00 ft Fill weight: N/A .
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied:  Yes .
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes D
Earthquake magnitude M,;:  6.64 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.63 Use fill: No Limit depth applied: No .
Depth to water table (insitu): 29.00 ft Fill height: N/A Limit depth: N/A .

Almost certain it will not liquefy
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Lateral displacements
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LPI color scheme
[ Very high risk
[] High risk

[] vLow risk

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software - Report created on: 7/10/2024, 9:46:06 AM
Project file: C:\Users\carlk\OneDrive\Documents\2024 proposals\OC workforce re-entry\analysis\oc workforce.clq
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This software is licensed to: Carl Kim

CPT name: CPT-2

CRR plot

Liquefaction analysis overall plots

FS Plot
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CRR & CSR

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value

Earthquake magnitude M,;:  6.64
Peak ground acceleration: 0.63
Depth to water table (insitu): 29.00 ft
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JNN I 1 Y O A B R O

0 0.5 1 1.5
Factor of safety

Depth to water table (erthq.): 25.00 ft

Average results interval: 1

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

Liquefaction potential
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CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software - Report created on: 7/10/2024, 9:46:06 AM
Project file: C:\Users\carlk\OneDrive\Documents\2024 proposals\OC workforce re-entry\analysis\oc workforce.clq



This software is licensed to: Carl Kim
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Input parameters and analysis data

NCEER (1998)
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Based on Ic value
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Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:
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Average results interval: 1

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A
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This software is licensed to: Carl Kim

CPT name: CPT-4A

Liquefaction analysis overall plots
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Input parameters and analysis data

NCEER (1998)
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Based on Ic value

Analysis method:
Fines correction method:
Points to test:

Earthquake magnitude M,

Peak ground acceleration:

: 6.64
0.63
Depth to water table (insitu): 29.00 ft

Depth to water table (erthq.): 25.00 ft

Average results interval: 1

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A
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1.0 General
1.1 Intent

These Earthwork and Grading Guide Specifications are for grading and earthwork shown on the
current, approved grading plan(s) and/or indicated in the Verdantas Inc. geotechnical report(s).
These Guide Specifications are a part of the recommendations contained in the geotechnical
report(s). In case of conflict, the project-specific recommendations in the geotechnical report shall
supersede these Guide Specifications. Verdantas Inc. shall provide geotechnical observation
and testing during earthwork and grading. Based on these observations and tests, Verdantas
Inc. may provide new or revised recommendations that could supersede these specifications or
the recommendations in the geotechnical report(s).

1.2 Role of Verdantas Inc.

Prior to commencement of earthwork and grading, Verdantas Inc. shall meet with the earthwork
contractor to review the earthwork contractor’s work plan, to schedule sufficient personnel to
perform the appropriate level of observation, mapping and compaction testing. During earthwork
and grading, Verdantas Inc. shall observe, map, and document subsurface exposures to verify
geotechnical design assumptions. If observed conditions are found to be significantly different
than the interpreted assumptions during the design phase, Verdantas Inc. shall inform the owner,
recommend appropriate changes in design to accommodate these observed conditions, and
notify the review agency where required. Subsurface areas to be geotechnically observed,
mapped, elevations recorded, and/or tested include (1) natural ground after clearing to receiving
fill but before fill is placed, (2) bottoms of all "remedial removal" areas, (3) all key bottoms, and (4)
benches made on sloping ground to receive fill.

Verdantas Inc. shall observe moisture-conditioning and processing of the subgrade and fill
materials, and perform relative compaction testing of fill to determine the attained relative
compaction. Verdantas Inc. shall provide Daily Field Reports to the owner and the Contractor on
a routine and frequent basis.

1.3 The Earthwork Contractor

The earthwork contractor (Contractor) shall be qualified, experienced and knowledgeable in
earthwork logistics, preparation and processing of ground to receive fill, moisture-conditioning
and processing of fill, and compacting fill. The Contractor shall review and accept the plans,
geotechnical report(s), and these Guide Specifications prior to commencement of grading. The
Contractor shall be solely responsible for performing grading and backfilling in accordance with
the current, approved plans and specifications.

The Contractor shall inform the owner and Verdantas Inc. of changes in work schedules at least
one working day in advance of such changes so that appropriate observations and tests can be
planned and accomplished. The Contractor shall not assume that Verdantas Inc. is aware of all
grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment and methods to
accomplish earthwork and grading in accordance with the applicable grading codes and agency

vV
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ordinances, these Guide Specifications, and recommendations in the approved geotechnical
report(s) and grading plan(s). If, in the opinion of Verdantas Inc., unsatisfactory conditions, such
as unsuitable soil, improper moisture condition, inadequate compaction, adverse weather, etc.,
are resulting in a quality of work less than required in these specifications, Verdantas Inc. shall
reject the work and may recommend to the owner that earthwork and grading be stopped until
unsatisfactory condition(s) are rectified.

2.0 Preparation of Areas to be Filled

2.1 Clearing and Grubbing

Vegetation, such as brush, grass, roots and other deleterious material shall be sufficiently
removed and properly disposed of in a method acceptable to the owner, governing agencies and
Verdantas Inc.. Care should be taken not to encroach upon or otherwise damage native and/or
historic trees designated by the Owner or appropriate agencies to remain. Pavements, flatwork
or other construction should not extend under the “drip line” of designated trees to remain.

Verdantas Inc. shall evaluate the extent of these removals depending on specific site conditions.
Earth fill material shall not contain more than 3 percent of organic materials (by dry weight: ASTM
D 2974). Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop work in the affected
area, and a hazardous material specialist shall be informed immediately for proper evaluation and
handling of these materials prior to continuing to work in that area. As presently defined by the
State of California, most refined petroleum products (gasoline, diesel fuel, motor oil, grease,
coolant, etc.) have chemical constituents that are considered to be hazardous waste. As such,
the indiscriminate dumping or spillage of these fluids onto the ground may constitute a
misdemeanor, punishable by fines and/or imprisonment, and shall not be allowed.

2.2 Processing

Existing ground that has been declared satisfactory for support of fill, by Verdantas Inc., shall be
scarified to a minimum depth of 6 inches (15 cm). Existing ground that is not satisfactory shall be
over-excavated as specified in the following Section A-2.3. Scarification shall continue until soils
are broken down and free of large clay lumps or clods and the working surface is reasonably
uniform, flat, and free of uneven features that would inhibit uniform compaction.

2.3 Overexcavation

In addition to removals and over-excavations recommended in the approved geotechnical
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly fractured
or otherwise unsuitable ground shall be over-excavated to competent ground as evaluated by
Verdantas Inc. during grading. All undocumented fill soils under proposed structure footprints
should be excavated

2.4 Benching

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical units),
(>20 percent grade) the ground shall be stepped or benched. The lowest bench or key shall be
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a minimum of 15 feet (4.5 m) wide and at least 2 feet (0.6 m) deep, into competent material as
evaluated by Verdantas Inc.. Other benches shall be excavated a minimum height of 4 feet (1.2
m) into competent material or as otherwise recommended by Verdantas Inc.. Fill placed on
ground sloping flatter than 5:1 (horizontal to vertical units), (<20 percent grade) shall also be
benched or otherwise over-excavated to provide a flat subgrade for the fill.

2.5 Evaluation/Acceptance of Fill Areas

All areas to receive fill, including removal and processed areas, key bottoms, and benches, shall
be observed, mapped, elevations recorded, and/or tested prior to being accepted by Verdantas
Inc. as suitable to receive fill. The Contractor shall obtain a written acceptance (Daily Field
Report) from Verdantas Inc. prior to fill placement. A licensed surveyor shall provide the survey
control for determining elevations of processed areas, keys and benches.

3.0 Fill Material
3.1 Fill Quality

Material to be used as fill shall be essentially free of organic matter and other deleterious
substances evaluated and accepted by Verdantas Inc. prior to placement. Soils of poor quality,
such as those with unacceptable gradation, high expansion potential, or low strength shall be
placed in areas acceptable to Verdantas Inc. or mixed with other soils to achieve satisfactory fill
material.

3.2 Oversize

Oversize material defined as rock, or other irreducible material with a maximum dimension greater
than 6 inches (15 cm), shall not be buried or placed in fill unless location, materials and placement
methods are specifically accepted by Verdantas Inc.. Placement operations shall be such that
nesting of oversized material does not occur and such that oversize material is completely
surrounded by compacted or densified fill. Oversize material shall not be placed within 10 feet (3
m) measured vertically from finish grade, or within 2 feet (0.61 m) of future utilities or underground
construction.

3.3 Import

If importing of fill material is required for grading, proposed import material shall meet the
requirements of Section A-3.1, and be free of hazardous materials (“contaminants”) and rock
larger than 3-inches (8 cm) in largest dimension. All import soils shall have an Expansion Index
(El) of 20 or less and a sulfate content no greater than (<) 500 parts-per-million (ppm). A
representative sample of a potential import source shall be given to Verdantas Inc. at least four
full working days before importing begins, so that suitability of this import material can be
determined and appropriate tests performed.
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4.0 Fill Placement and Compaction
4.1 Fill Layers

Approved fill material shall be placed in areas prepared to receive fill, as described in Section A-
2.0, above, in near-horizontal layers not exceeding 8 inches (20 cm) in loose thickness.
Verdantas Inc. may accept thicker layers if testing indicates the grading procedures can
adequately compact the thicker layers, and only if the building officials with the appropriate
jurisdiction approve. Each layer shall be spread evenly and mixed thoroughly to attain relative
uniformity of material and moisture throughout.

4.2 Fill Moisture Conditioning

Fill soils shall be watered, dried back, blended and/or mixed, as necessary to attain a relatively
uniform moisture content at or slightly over optimum. Maximum density and optimum soil moisture
content tests shall be performed in accordance with the American Society of Testing and Materials
(ASTM) Test Method D 1557.

4.3 Compaction of Fill

After each layer has been moisture-conditioned, mixed, and evenly spread, each layer shall be
uniformly compacted to not-less-than (=) 90 percent of the maximum dry density as determined
by ASTM Test Method D 1557. In some cases, structural fill may be specified (see project-specific
geotechnical report) to be uniformly compacted to at-least (=) 95 percent of the ASTM D 1557
modified Proctor laboratory maximum dry density. For fills thicker than (>) 15 feet (4.5 m), the
portion of fill deeper than 15 feet below proposed finish grade shall be compacted to 95 percent
of the ASTM D 1557 laboratory maximum density. Compaction equipment shall be adequately
sized and be either specifically designed for soil compaction or of proven reliability to efficiently
achieve the specified level of compaction with uniformity.

4.4 Compaction of Fill Slopes

In addition to normal compaction procedures specified above, compaction of slopes shall be
accomplished by back rolling of slopes with sheepsfoot rollers at increments of 3 to 4 feet (1 to
1.2 m) in fill elevation, or by other methods producing satisfactory results acceptable to Verdantas
Inc.. Upon completion of grading, relative compaction of the fill, out to the slope face, shall be at
least 90 percent of the ASTM D 1557 laboratory maximum density.

4.5 Compaction Testing

Field-tests for moisture content and relative compaction of the fill soils shall be performed by
Verdantas Inc.. Location and frequency of tests shall be at our field representative(s) discretion
based on field conditions encountered. Compaction test locations will not necessarily be selected
on a random basis. Test locations shall be selected to verify adequacy of compaction levels in
areas that are judged to be prone to inadequate compaction (such as close to slope faces and at
the fill/lbedrock benches).
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