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Dear Mr. Reilly:

As requested, we completed this preliminary geotechnical exploration for the proposed Arroyo
Lago residential project in Pleasanton, California. The accompanying report presents our field
exploration and laboratory testing with our conclusions and preliminary recommendations for the
proposed project.

It is our opinion from a geotechnical standpoint that the site is suitable for the proposed
development, provided the recommendations and guidelines in this report are implemented during
project planning, design, and construction. The main geotechnical considerations at the site
include the presence of undocumented fill, settlement of moderately compressible layers due to
proposed fill and building loads, and strong ground motions. Our preliminary recommendations to
address these constraints are presented in the accompanying report. A design-level geotechnical
exploration will be necessary prior to project design.
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1.0 INTRODUCTION
1.1 PURPOSE AND SCOPE

We prepared this preliminary geotechnical report for the proposed Arroyo Lago residential
development project located in Pleasanton, California. We prepared this report as outlined in our
agreement dated September 12, 2022. We are authorized to conduct the following scope of
services.

e Reviewing published maps, previous reports, and historical information (including historical
aerial images and historical topography)

e Analyzing and interpreting the geological and geotechnical data

e Reporting our preliminary findings, conclusions, and recommendations
For our use, we received the following pertinent documents.

e CBG. 2022. Vesting Tentative Map DRAFT, Arroyo Lago, Alameda County, California.
August 2022. Job No. 3435-000.

e Haley & Aldrich. 2013. Geotechnical Services During Construction, Filling of Busch Pit,
Pleasanton Lakes Development, Pleasanton, California. December 18, 2013. File No.
130540-002

e Haley & Aldrich. 2017. Report on Preliminary Geotechnical Investigation, Unincorporated
Alameda County, California. June 1, 2017. File No. 130540-002

e Haley & Aldrich. 2019. Final Grading Summary — Geotechnical Services During Construction,
Filling of Busch Pit, Pleasanton Lakes Development, Pleasanton, California.
December 12, 2019. File No. 130540

e Haley & Aldrich. 2021. Report on Preliminary Subsurface Conditions Report, Unincorporated
Alameda County, California. December 15, 2021. File No. 130540-002

e Treadwell & Rollo. 2007. Due Diligence Investigation — Parcel 2 and Parcels D through G,
Hanson Radum Site, Pleasanton, California. May 25, 2007. Project No. 4490.01

e Treadwell & Rollo. 2009. Geotechnical Investigation Pleasanton Land Development Project,
Pleasanton, California. September 8, 2009. Project No. 4490.02

Additionally, we previously prepared the following geotechnical report for the property and the
greater East Pleasanton Specific Plan (EPSP) area.

e ENGEO. 2020. Ground Improvement Summary, East Pleasanton Specific Plan, Pleasanton,
California. October 21, 2020. Project No. 9785.001.001

This report was prepared for the exclusive use of 330 Land Company, LLC and their consultants
for the planning and preliminary design of this project. In the event that any changes are made in
the character, design or layout of the development, we must be contacted to review the
conclusions and recommendations contained in this report to evaluate whether modifications are
recommended. This document may not be reproduced in whole or in part by any means
whatsoever, nor may it be quoted or excerpted without our express written consent.
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1.2 PROJECT LOCATION

The project site is generally located northwest of the intersection of Busch Road and El Charro
Road in Pleasanton, California (Figure 1). The approximately 26.6-acre site is a portion of the
parcel identified by Assessor’s Parcel Number 946-1250-6-4. The site is bounded by Busch Road
to the south, existing residential properties to the west, an Alameda County Flood Control
easement to the north, and vacant open space to the east.

The site is currently occupied by light seasonal vegetation. A PG&E easement extends east-west
on the northern side of the site, and a dirt road runs north-south through the center of the site.
According to a draft topographic map prepared by CBG dated August 2022, the site gently slopes
inwards towards the central-eastern portion of the property, with the high point in the northwest
at approximately Elevation 362 feet (datum not identified) and the low point in the central-eastern
portion of the site at approximately Elevation 357 feet.

1.3 PROJECT DESCRIPTION

Based on our discussions with the project team and review of the provided plans, we understand
the site will be redeveloped for residential use. We understand the development will include the
following.

194 residential units

Paved drive-lanes and parking areas
Concrete flatwork

Underground utilities

Retaining walls

Landscaping features

The draft grading plan provided by CBG, dated August 2022, shows anticipated earthwork of up
to 8 feet of fill to achieved proposed pad elevations, with an average of 3 to 5 feet of fill across
the site.

We anticipate structures will be wood-frame construction and one to two stories in height.
Structural loads are yet to be determined; however, we assume that structural loads will be
representative for this type of construction.

2.0 FINDINGS
2.1 HISTORICAL DOCUMENT REVIEW
2.1.1 Site History

Based on review of historical aerials, topographic maps, and provided geotechnical reports, we
understand the site was historically part of a mining quarry. Open pit excavation operations within
site limits began between 1979 and 1982, in which the site was divided into a larger north pit and
a smaller south pit (also known as the Busch Pit) at the southwestern end of the site. The
remaining area to the east of Busch Pit was quarried and sloped to accommodate vehicular dirt
roads along the boundary of the northern pit and Busch Pit. The approximate limits of Busch Pit
are shown in Figure 2A; a historical aerial from 1984 depicting the approximate extents of the
northern pit and Busch Pit are shown in Figure 2B.
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The northern pit appears to have been quarried to at least 100 feet below ground surface (bgs).
We understand backfill operations of the north pit were completed by 1993; to our knowledge,
there is no documentation of the fill operations. Busch Pit appears to have been quarried to at
least 50 to 70 feet bgs for the purposes of a stormwater retention pond.

According to the testing and observation report provided by Haley & Aldrich dated
December 18, 2013, Busch Pit was backfilled and compacted to match adjacent site grades in
2013. A historical on-site stockpile located in the northern half of the site was used as backfill
material, generally consisting of sandy clay to clayey sand. The approximate extent of the
stockpile is shown in Figures 2A and 2B.

From November 2018 to November 2019, rough grading of the overall site occurred under the
testing and observation of Haley & Aldrich, encompassing both the Busch Pit and northern pit
areas according to the final testing and observation report provided by Haley & Aldrich dated
December 12, 2019. Up to approximately 2v feet of fill was placed and 2 feet of cut was
excavated to achieve current grades. The extent of the rough grading activities is shown in
Figures 2A and 2B.

The site remained relatively unchanged between the 2020 photograph and our exploration in
2022.

2.1.2 Existing and Nearby Geotechnical Data

In 2006 and 2009, Treadwell & Rollo performed a geotechnical investigation throughout the
greater East Pleasanton Specific Plan site. The explorations within the site boundary included
one hollow-stem auger boring drilled to a depth of 100 feet bgs and four cone penetration tests
(CPTs) advanced to depths ranging from approximately 45 feet to 99 feet bgs. The logs and
associated laboratory test results from the Treadwell & Rollo investigation are presented in
Appendix D. The approximate locations of the previous explorations are shown in Figures 2A
and 2B.

In 2013, Haley & Aldrich tested and observed the placement and compaction of backfill for
Busch Pit reportedly in accordance with County of Alameda Surface Mining Permit Reclamation
Plan (SMP-31) requirements. A subsequent preliminary geotechnical report was prepared by
Haley & Aldrich in 2017, providing preliminary discussion on subsurface conditions and seismic
hazards. No additional subsurface investigation was included as a part of their scope.

Between November 2018 and November 2019, Haley & Aldrich tested and observed the rough
grading activities for the overall site in general conformance with rough grading plans provided by
Kier and Wright.

2.2 GEOLOGY AND SEISMICITY
2.2.1 Regional Geology

The site is located in the California Coast Ranges geomorphic province, which is dominated by
a series of northwest-trending mountain ranges that have been folded and faulted in a tectonic
regime that involves both translational and compressional deformations. Bedrock in the Coast
Ranges consists of igneous, metamorphic, and sedimentary rocks that range in age from Jurassic
to Pleistocene. The site is located in the tri-valley basin located near the intersection of Livermore
Valley, Amador Valley, and San Ramon Valley. The tri-valley basin is generally regarded as a
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trough of sediments within the Diablo mountain range. The basin is filled with Quaternary-age
sediments derived from erosion of the surrounding highlands. The sediments have been divided
into the Plio-Pleistocene Livermore Gravels and younger Pleistocene to Holocene alluvium.

222 Local Geology

Geologic mapping prepared by Dibblee (2005) indicates the site is underlain by alluvial gravel,
sand, and clay (Qa), while adjacent EPSP areas were mapped as Gravel Pits (GP) (Figure 3).
In the site vicinity, Holocene flood deposits are mapped. In addition, general bedrock mapped in
the adjacent hills consists of late-Pliocene to early-Pliocene-age Livermore gravel.

2.2.3 Seismicity

The San Francisco Bay Area contains numerous active faults. Figure 4 shows the approximate
location of active and potentially active faults and significant historic earthquakes mapped within
the San Francisco Bay Region. A Holocene-active fault is defined by the California Geologic
Survey as one that has had surface displacement within Holocene time (the last 11,700 years)
(CGS, 2018).

To identify nearby active faults that are capable of generating strong seismic ground shaking at
the site, we utilized the United States Geological Survey (USGS) Unified Hazard Tool and
disaggregated the hazard at peak ground acceleration for a return period of 2,475 years. The
nearest active fault with a significant contribution (greater than 1 percent) to the overall seismic
hazard at the site is the Northern trace of the Calaveras fault, approximately 4.4 miles to the
southwest. Other nearby faults capable of producing significant ground shaking at the site are
shown in Table 2.2.3-1.

TABLE 2.2.3-1: Active Faults Capable of Producing Significant Ground
Shaking at the Site, Latitude: 37.6786 Longitude: -121.8563

Rrup MOMENT
SOURCE ———— MAGNITUDE
(KM) (MILES) Mw
Calaveras (No) [4] 7.1 4.4 7.1
Hayward (So) [4] 2.1 1.3 7.1
Mount Diablo Thrust [0] 8.9 5.5 6.9
Greenville (No) [4] 14.6 9.1 7.0
Las Positas [1] 8.7 5.4 8.7

1. Based on USGS Unified Hazard Tool: Dynamic Conterminous U.S. 2014 (update) (v4.2.0)
2. Fault System (Fault Section) [Fault Subsection assigned by UCERF3]
3. Rgup = closest distance to rupture

These results represent sources contributing at least 1 percent to the seismic hazard at the site
for the peak ground acceleration and for the given return period. Gridded or areal sources are not
presented; however, these sources did not contribute more than 1 percent to the seismic hazard
for the peak ground acceleration and for the given return period.

2.3 FIELD EXPLORATION

Our field exploration included advancing five CPTs (including one seismic CPT) and excavating
five test pits. We performed our field exploration on the site between November 17 and 18, 2022.

ENGEO Page | 4 May 18, 2023

—— Expect Excellence —



The approximate locations of our explorations are shown in Figures 2A and 2B. We selected the
exploration locations to supplement previous explorations to inform preliminary planning. The
locations of our explorations are approximately located, and we estimated their locations using
consumer-grade global positioning system (GPS) and their proximity to existing site features;
therefore, the locations shown should be considered accurate only to the degree implied by the
method used. We permitted our explorations with Zone 7 Water Agency.

2.3.1 Cone Penetration Tests

We retained the services of a subcontractor operating a CPT rig to perform testing at five locations
to a maximum depth of approximately 162% feet bgs. The CPT has a 20-ton compression-type
cone with a 15-square-centimeter (cm?) base area, an apex angle of 60 degrees, and a friction
sleeve with a surface area of 225 cm?. The cone, connected with a series of rods, was pushed
into the ground at a constant rate. CPT readings were taken at approximately 5-cm intervals with
a penetration rate of 2 cm per second in accordance with ASTM D5778. Measurements included
the tip resistance to penetration of the cone (Qc), the resistance of the surface sleeve (Fs), and
pore pressure (U) (Robertson and Campanella, 1988).

The CPT contractor performed pore pressure dissipation (PPD) tests to measure piezometric
water pressure in each CPT at various depths and collected seismic shear-wave velocity (Vs)
measurements in one of the CPT using the downhole seismic method specified in ASTM D7400.
We include the CPT report and logs in Appendix B.

2.3.2 Test Pits

We observed excavation of five test pits as shown on the Site Plan (Figure 2A). A representative
of our firm observed the test pit excavation and logged the subsurface conditions at each location.
We retained the services of a subcontractor operating a backhoe to excavate the test pits using
an approximately 2-foot-wide bucket and logged the type, location, and uniformity of the
underlying soil. The depth of our test pits ranged from 10 to 10% feet below the existing ground
surface. Once completed, the test pits were backfilled following field exploration activities using
nominal compactive effort by the bucket.

We used the field logs to develop the report logs in Appendix A. The logs depict subsurface
conditions at the exploration locations for the date of exploration; however, subsurface conditions
may vary with time.

2.4 SUBSURFACE CONDITIONS
The subsurface conditions in previous and current explorations generally encountered existing fill
across the site up to 162% feet bgs in the northern pit and up to 70 feet bgs in Busch Pit.

Subsurface conditions encountered underlying the existing fill were generally interpreted as
floodplain deposits.

Further description of subsurface conditions of existing fill materials and native alluvium deposits
are provided in the below sections.

24.1 Existing Fill

Existing fill was encountered between 130 and 162%; feet bgs in our explorations. Previous
explorations by Treadwell & Rollo indicated the depth of existing fill up to 100 feet below ground
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surface. In general, the fill is generally characterized by medium stiff to very stiff sandy and silty
clay with varying amounts of gravel. Our CPTs generally terminated in the underlying floodplain
deposits. Debris was not encountered in our test pits; however, debris may be encountered at
depth given site history and the nature of our CPT explorations. The clayey fill is generally low to
medium plasticity within the upper 10 feet, with plasticity indices between 10 to 26.

Moisture content tests from previous and current explorations within the site range between 8.2 to
14.1 percent, which is generally lower than the typical range of moisture contents encountered in
the larger EPSP site and similar to a typical moisture content range for native soil or engineered
fill. Further moisture content tests should be conducted during the design-level study.

2.4.2 Engineered Fill (Busch Pit)

As described in Section 2.2, fill was placed and compacted under the observation of Haley &
Aldrich up to approximately 64 feet deep. According to documented fill placement and compaction
records, the fill generally consists of brown sandy lean clay from site and import sources
compacted to at least 90 percent relative compaction. No moisture content specification was
specified for soil placement.

2.4.3 Floodplain Deposits

Floodplain deposits were interpreted as directly underlying the existing fill in both areas, and
generally consist of dense to very dense clayey sand and gravel and stiff to very stiff lean clay.

2.5 GROUNDWATER CONDITIONS

Static groundwater was estimated at approximately 45 feet bgs in 1-CPT2 according to pore
pressure dissipation tests. Groundwater was not recorded in prior subsurface explorations.
Plate 1.2 of the Seismic Hazard Zone Report for the Livermore Quadrangle (2008) maps the
highest historical groundwater within the site vicinity to be approximately between 60 to
70 feet bgs.

A groundwater study was prepared in March 2023 by the Zone 7 Water Agency for the Livermore
Valley Groundwater Basin, whose extents include the site within its boundary. According to the
Groundwater Gradient Map prepared as a part of this study, the groundwater of the upper aquifer
is approximately sloping from Elevation 290 feet (NAVD 88) at the southern end of the site to
approximately Elevation 272 feet (NAVD 88) at the northern area of the site.

For analysis purposes, we have considered a design groundwater depth of 50 feet based on
current explorations and historical data. Fluctuations in groundwater levels should be expected
during seasonal changes or over a period of years because of precipitation changes, perched
zones, and changes in irrigation and drainage patterns.

2.6 LABORATORY TESTING
We performed laboratory tests on select soil samples recovered from the test pits to evaluate their

engineering properties. We present the laboratory test and standard procedures in Table 2.6-1
and the results in Appendix B.
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TABLE 2.6-1: Laboratory Testing

SOIL CHARACTERISTIC TESTING METHOD

Natural Unit Weight ASTM D7263
Natural Moisture Content ASTM D2216
Plasticity Index (PI) (Wet Method) ASTM D4318

3.0 PRELIMINARY CONCLUSIONS

Based on the exploration and laboratory test results, the site is suitable for the proposed
residential development provided the preliminary geotechnical recommendations in this report
are confirmed by further explorations/evaluations and properly incorporated into the design plans
and specifications.

The primary geotechnical concerns for the proposed site redevelopment include:

e Presence of existing undocumented fill
e Settlement of potentially compressible layers due to building loads and fill placement
e Strong ground motions

These and other pertinent design issues are discussed in the following sections.
3.1 EXISTING UNDOCUMENTED FILL

Based on review of current and previous subsurface explorations, as well as review of historical
aerial photographs, the site is predominately underlain by existing fill presumably used to backfill
the historical quarry excavations. With exception to the fill placed on Busch Pit and the surficial fill
placed under the observation of Haley and Aldrich in 2018 and 2019, the underlying fill should be
considered undocumented due to the lack of placement records. The undocumented fill materials
may be highly variable, potentially compressible, and potentially susceptible to seismically induced
settlements. Given prior site history, decomposable debris may also be present within
undocumented fill materials that can contribute to settlement. We summarize the assumed depth of
undocumented fill of select explorations in the table below.

TABLE 3.1-1: Depth of Fill Observations During Exploration

INTERPRETED BOTTOM OF FILL

EXPLORATION ELEVATION
ID DEPTH (feet, bgs) (feet, Project Datum)
1-CPT1 38% 321%
1-CPT2 162Y: 198
1-CPT3 116%% 243
1-CPT4 131% 226
1-CPT5 80% 280

Undocumented fill can undergo excessive settlement, especially under new fill or building loads.
Since the existing fill is heterogeneous in its makeup, the predicted differential settlements due to
existing fill may be similar, or only slightly less than, predicted total settlements.

We discuss undocumented fill treatment options in Section 4 of this report.
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3.2 EXPANSIVE SOIL

The existing undocumented fill encountered in our shallow test pits consists primarily of lean clay.
Based on our observations of near-surface soil samples collected during the field exploration and
historical laboratory testing on the fill material, the existing clayey fill should be considered to have
a moderate to high expansive potential.

Expansive soil changes in volume with changes in moisture. It can shrink or swell and cause
heaving and cracking of slabs-on-grade, pavements, and structures founded on shallow
foundations. Building damage due to volume changes associated with expansive soil can be
reduced by: (1) using a rigid mat foundation that is designed to resist the settlement and heave
of expansive soil, (2) deepening the foundations to below the zone of moisture fluctuation, i.e., by
using deep footings or drilled piers, and/or (3) using footings at normal shallow depths but
bottomed on a layer of select fill having a low expansion potential.

Successful performance of structures on expansive soil requires special attention during
construction. It is imperative that exposed soil be kept moist prior to placement of concrete for
foundation construction. It can be difficult to remoisturize clayey soil without excavation, moisture
conditioning, and recompaction.

3.3 SEISMIC HAZARDS

Potential seismic hazards resulting from a nearby moderate to major earthquake can generally
be classified as primary and secondary. The primary effect is ground rupture, also called surface
faulting. The common secondary seismic hazards include ground shaking, liquefaction,
densification due to earthquake shaking, and lateral spreading. The following sections present a
discussion of these hazards as they apply to the site. Based on topographic and lithologic data,
the risk of regional subsidence or uplift is considered low to negligible at the site.

3.3.1 Ground Rupture

Since there are no known active faults crossing the property and the site is not located within an
Earthquake Fault Special Study Zone, it is our opinion that ground rupture is unlikely at the subject

property.
3.3.2 Ground Shaking

An earthquake of moderate to high magnitude generated within the San Francisco Bay region
could cause considerable ground shaking at the site, similar to that which has occurred in the
past. To mitigate the shaking effects, structures should be designed using sound engineering
judgment and the current California Building Code (CBC) requirements, as a minimum. Structures
under the CBC should be able to: (1) resist minor earthquakes without damage, (2) resist
moderate earthquakes without structural damage but with some nonstructural damage, and
(3) resist major earthquakes without collapse but with some structural and nonstructural damage.
Conformance to the current building code does not constitute any kind of guarantee that
significant structural damage would not occur in the event of a maximum magnitude earthquake;
however, it is reasonable to expect that a well-designed and well-constructed structure will not
collapse or cause loss of life in a major earthquake (SEAOC, 1996).
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3.3.3 Liquefaction

The site is not located within a potentially liquefiable zone based on the Seismic Hazards Zone
map for the Livermore Quadrangle by the California Geological Survey (CGS, 2008); however,
according to mapping prepared by the Association of Bay Area Governments (ABAG, 2001), the
site is identified as moderately susceptible to liquefaction.

Soil liquefaction results from loss of strength during cyclic loading, such as imposed by
earthquakes. The soil typically considered most susceptible to liquefaction is clean, loose,
saturated, uniformly graded sand below the groundwater table.

Based on the soil type and consistency of the soil materials encountered during our exploration
and the depth to hydrostatic groundwater of at least 45 feet bgs, the potential for liquefaction of
the site soil at the project site is negligible.

3.3.4 Lateral Spreading

Lateral spreading is a failure within weak soil, typically due to liquefaction, which causes a soil
mass to move along a free face, such as an open channel, or down a gentle slope. Due to the
relatively flat site topography and low risk of liquefaction, we consider the potential for lateral
spreading at the site to be low.

3.4 COMPRESSIBLE SOIL

Compressible soil is subject to consolidation settlement when a new loading scenario is
introduced by structures, earthwork, and/or equipment. The amount of settlement is dependent
on the magnitude and duration of the applied load, the shape and size of the applied area, and
the depth, thickness, and the stress history of the compressible soil. The time required for primary
consolidation settlement is highly dependent on the permeability of the deposit. Consequently,
sandy soil will settle almost immediately, whereas clayey soil will settle much more slowly.

During our exploration, we encountered predominantly lean clay fill outside of the Busch Pit Area.
Based on our review of historical aerial photographs and documents, the existing fill was placed
at least 30 years ago. Therefore, we anticipate that settlement due to existing fill loads is
essentially complete.

Although we understand the grading plan and site layout is subject to change, it is currently
proposed that site grades will be raised up to approximately 8 feet to achieve final design grades.
The added fill to be placed above existing grades will result in increased long-term loads.
Additionally, the structural loads of the building supported on shallow foundations will impose
increased loads. The added grading combined with building structural loads are estimated to
result in compression of the fill materials and potentially excessive settlements.

Consolidation testing was not conducted on site soil in our explorations or previous explorations.
Considering the preliminary nature of this study and our experience within the greater EPSP area,
we opine that the undocumented fill as described in Section 2.4 should be considered potentially
compressible when subjected to an anticipated increase in service loads, with exception to the
surficial engineered fill observed by Haley & Aldrich in 2018.
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We performed preliminary consolidation settlement calculations considering an estimated building
load imposed by the proposed wood-frame residential structures of 250 psf with civil fill varying
between 0 and 8 feet. Based on our laboratory analysis and the anticipated service loads of the
project, we have estimated that the potential primary consolidation settlements from the
potentially compressible clay to be between approximately 1% and 14 inches in the area outside
the vicinity of the former fill stockpile area and outside of Busch Pit, shown in Figures 2A and 2B.
Within the vicinity of the stockpile area, we estimate potential consolidation settlements to be up
to 1 inch, assuming the stockpile was at least 5 feet tall within the site limits.

To mitigate long-term total and differential settlement from compressible soil, “pre-consolidation”
of the compressible layers prior to site development can be used to reduce the future long-term
settlement. In general, pre-consolidation of compressible soil can be achieved through a
surcharge loading program as described in Section 4.2.

The total amount of settlement across the site is expected to vary based on the heterogeneous
conditions of the subsurface soil and expected proposed grades.

3.5 2022 CBC SEISMIC DESIGN PARAMETERS

Based on the subsurface conditions encountered in our explorations and seismic shear-wave
data, we preliminarily characterize the site as Site Class D in accordance with the current CBC.
Depending on further characterization of the compressibility and plasticity indices of the existing
undocumented fill, the site may have the potential to be characterized as Site Class E. Additional
laboratory testing should be performed during the design level study to characterize the properties
of the undocumented fill.

4.0 PRELIMINARY EARTHWORK RECOMMENDATIONS

The following preliminary recommendations are for estimating and planning purposes. Final
recommendations regarding site grading and hazard mitigation will be provided in the design-level
geotechnical exploration.

4.1 GENERAL DEMOLITION AND SITE CLEARING

Areas containing surface vegetation or organic-laden topsoil within the areas to be improved
should be stripped to an appropriate depth to remove these materials. The amount of actual
stripping should be determined in the field by our authorized representative at the time of
construction. Subject to approval by the Landscape Architect, strippings and organically
contaminated soil can be used in landscape areas. Otherwise, such soil should be removed from
the project site. Any topsoil that will be retained for future use in landscape areas should be
stockpiled in areas where it will not interfere with grading operations.

Excavations resulting from demolition and stripping, which extend below final grades, should be
cleaned to firm undisturbed soil as determined by our representative. Once the surface of areas
to be graded are prepared as discussed above, the surface should then be scarified, moisture
conditioned, and backfilled with suitable material compacted to the recommendations presented
in the Fill Placement section.
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4.2 EXISTING UNDOCUMENTED FILL TREATMENT
42.1 Preliminary Surcharge Program

To mitigate post-construction primary consolidation settlements, we recommend performing a
surcharge program over the site excluding Busch Pit. We also note that recommended surcharge
areas should be revisited once a design level geotechnical exploration is performed and land
plans have been finalized. Table 4.2.2-1 below presents our preliminary estimated settlements
per planned civil fill, considering a surcharge fill mass (unit weight of 120 pcf) of approximately
120 percent of the anticipated service loads of the project. These estimates did not consider
settlement due to compressibility and decomposition of debris material that may be present within
the undocumented fill. Estimated surcharge heights should be revisited in the design-level study.

TABLE 4.2.1-1: Estimated Surcharge Height

CONSOLIDATION SETTLEMENT (inches
PLOA;:NC’\:\E/:?- -E;:—IE}E‘(EESS SURCHAGE HEIGHT (feet) LOWER ESTIMATE UPPER ES(TIMATE)
Oto 2 O0to 2% 1% 7Y
2t04 2% 105 2% 10%
4106 510 7% 4 13
6to8 7Y2 to 9% SY2 15%

Table 4.2.1-2 presents our preliminary estimated settlements per planned civil fill for the area
formerly surcharged with a historical stockpile as shown on Figure 2, considering an assumed
former fill stockpile height of 5 feet and surcharge fill mass (unit weight of 120 pcf) of
approximately 120 percent of the anticipated service loads of the project. These estimates did not
consider settlement due to compressibility and decomposition of debris material that may be
present within the undocumented fill. Estimated surcharge heights should be revisited in the
design-level study, or when a more accurate estimate of the former fill stockpile height is acquired.

TABLE 4.2.1-2: Estimated Surcharge Height — Former Fill Stockpile Area

PLANNED CONSOLIDATION
THICKNESS OF CIVIL SURCHAGE HEIGHT (feet) SETTLEMENT
FILL (feet) inches
Oto2 0to 2% 1
2to4 2% 105 %3
4106 5to 7% 1
6to8 7Y% t0 9% 1

The surcharge should be monitored with settlement plates and surface settlement markers, at the
least. The surcharge can be removed once settlement has substantially ceased. The
settlement-monitoring plates should be installed prior to surcharge placement to monitor
consolidation. The number and location of the settlement monitoring plates should be determined
by us once the surcharge staging has been determined. To allow for redundancy, no fewer than
two settlement plates should be installed in any surcharge phase. The settlement-monitoring
plates should be surveyed to determine elevations at least weekly for the first 2 months and then
monthly until we have determined that the desired degree of surcharge-driven pre-consolidation
has been achieved. All readings of settlement should be tied to benchmarks established well
beyond the zone of surcharge influence.
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The duration required to achieve the desired degree of settlement based on future loads could
vary across the site based on the variability of subsurface conditions. Supplemental explorations
should be further conducted during design level study to refine consolidation parameters,
including durations and degree of settlement.

We understand the proposed plan development is in the early stages of development. We
recommend that ENGEO be retained to prepare remedial grading plans to include the surcharge
program for this project.

4.3 ACCEPTABLE FILL
43.1 On-site Existing Fill

On-site soil material may be suitable as fill material provided it is processed to remove
concentrations of organic material, debris, and particles greater than 8 inches in maximum
dimension.

4.3.2 Import Fill

Ideally, imported fill materials should have a plasticity index less than 25 and have at least
20 percent passing the No. 200 sieve. Due to the residential nature of the proposed project,
environmental testing should also be performed on imported fill. Import fill containing recycled
asphaltic concrete should not be placed in building pad areas. We should be allowed to sample
and test the proposed imported fill materials at least 72 hours prior to delivery to the site.

If desirable, ENGEO should be contacted to evaluate the appropriateness of import material that
does not meet the above criteria.

4.4 OVER-OPTIMUM SOIL MOISTURE CONDITIONS

The contractor should anticipate encountering excessively over-optimum (wet) soil moisture
conditions during winter or spring grading, or during or following periods of rain. Wet soil can make
proper compaction difficult. Wet soil conditions can be mitigated by:

Frequent spreading and mixing during warm dry weather;
Mixing with drier materials;

Mixing with a lime, lime-fly ash, or cement product; or
Stabilizing with aggregate, geotextile stabilization fabric, or both.

PwN =

Options 3 and 4 should be evaluated and approved by a representative of our firm prior to
implementation.

4.5 FILL PLACEMENT

45.1 Undocumented Fill Mitigation

With exception to the Busch Pit area, we recommend removal and recompaction of documented
and undocumented fill in the upper portions of the site, such that civil and utility excavations do

not extend below the known depth of documented fill. The extent of removal and recompaction, if
applicable, should be evaluated during the design-level study.
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452 General Fill

After removal and recompaction of undocumented fill, the exposed non-yielding surface of areas
to receive fill or to be left at grade, should be scarified to a depth of 12 inches, moisture
conditioned, and recompacted to provide adequate bonding with the initial lift of fill. The loose lift
thickness should not exceed 8 inches or the depth of penetration of the compaction equipment
used, whichever is less. The following compaction control requirements should be applied to all
fill, including backfill, except for landscape areas.

TABLE 4.5.2-1: Compaction Control Requirements

REQUIRED MINIMUM
RELATIVE MOISTURE CONTENT
FILL LOCATION MATERIAL TYPE COMPACTION* (percentage points
above optimum
. Expansive* 87 to 92 4
General Fill -
Low-Expansive* 90 2
Pavement and Flatwork Expansive* 90 4
Subgrade* Low-Expansive* 95 1
Pavement and Flatwork Class 2 Aggregate Base 95 0

Aggregate Base
* Expansive: Pl greater than 20
Non- to Low-Expansive: Pl less than 20
** Relative compaction refers to the in-place dry density of soil expressed as a percentage of the maximum dry density
of the same material.

4.6 UNDERGROUND UTILITY BACKFILL

The contractor is responsible for conducting trenching and shoring in accordance with CAL OSHA
requirements. Project consultants involved in utility design should specify pipe-bedding materials.
Exercise care where utility trenches are located beside foundation areas. Locate utility trenches
constructed parallel to foundations entirely above a plane extending down from the lower edge of
the footing at an angle of 45 degrees. Provide utility companies and landscape architects with this
information.

Where utility trenches cross underneath buildings or cross perimeter building foundations, we
recommend that a plug be placed within the trench backfill to prevent the normally granular bedding
materials from acting as a conduit for water to enter beneath the building. The plug should be
constructed using sand cement slurry (minimum 28-day compressive strength of 500 psi) or
relatively impermeable native soil for pipe bedding and backfill. We recommend that the plug extend
for a distance of at least 3 feet in each direction from the point where the utility enters the building
perimeter.

Use well-graded import less than % inch in maximum dimension for pipe zone backfill (i.e., material
beneath and immediately surrounding the pipe). Use fine- to medium-grained sand or a well-graded
mixture of sand and gravel for pipe zone backfill import material. Avoid using this material within
2 feet of finish grades. In general, avoid using uniformly graded gravel for pipe or trench zone backsfill
due to the potential for migration of: (1) soil into the relatively large void spaces present in this type
of material; and (2) water along trenches backfilled with this type of material. Native soil for trench
zone backfills (i.e., material placed between the pipe zone backfill and the ground surface) should
be compacted in accordance with recommendations in Fill Placement in this report.
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Jetting of backfill is not an acceptable means of compaction. We may allow thicker loose lift
thicknesses, based on acceptable density test results, where increased effort is applied to rocky
fill or for the first lift of fill over pipe bedding.

4.7 GRADED SLOPES

In general, permanent graded cut or fill slopes less than 10 feet high should be graded no steeper
than 2:1 (horizontal:vertical).

4.8 STORMWATER BIOTREATMENT AND INFILTRATION

We encountered moderately to highly expansive clay near the ground surface. Thus, the existing
site soil is not expected to have adequate permeability for stormwater infiltration, unless subdrains
are installed. We recommend assuming little stormwater infiltration will occur through the existing
site soil.

If bioretention areas are implemented, we recommend that, when practical, they be planned a
minimum of 5 feet away from structural site improvements, such as buildings, streets, retaining
walls, and sidewalks/driveways. When this is not practical, bioretention areas located within 5 feet
of structural site improvements can either:

1. Be constructed with structural side walls capable of withstanding the loads from the adjacent
improvements, or

2. Incorporate filter material compacted to between 85 and 90 percent relative compaction
(ASTM D1557, latest edition) and a waterproofing system designed to reduce the potential for
moisture transmission into the subgrade soil beneath the adjacent improvement.

In addition, one of the following options should be followed.

1. We recommend that bioretention design incorporate a waterproofing system lining the
bioswale excavation and a subdrain, or other storm drain system, to collect and convey water
to an approved outlet. The waterproofing system should cover the bioretention area
excavation in such a manner as to reduce the potential for moisture transmission beneath the
adjacent improvements.

2. Alternatively, and with some risk of movement of adjacent improvements, if infiltration is
desired, we recommend the perimeter of the bioretention areas be lined with an HDPE tree
root barrier that extends at least 1 foot below the bottom of the bioretention areas/infiltration
trenches.

Site improvements located adjacent to bioretention areas that are underlain by base rock, sand,
or other imported granular materials, should be designed with a deepened edge that extends to
the bottom of the imported material underlying the improvement.

Where adjacent site improvements include buildings greater than three stories, streets steeper
than 3 percent, or design elements subject to lateral loads (such as from impact or traffic patterns),
additional design considerations may be recommended. If the surface of the bioretention area is
depressed, the slope gradient should follow the slope guidelines described in Section 4.5 of this
document. In addition, although not recommended, if trees are to be planted within bioretention
areas, HDPE tree boxes that extend below the bottom of the bioretention system should be
installed to reduce potential impact to subdrain systems that may be part of the bioretention area

GEO



design. For this condition, the waterproofing system should be connected to the HPDE tree box
with a waterproof seal.

Given the nature of bioretention systems and possible proximity to improvements, we recommend
ENGEO be retained to review design plans and provide testing and observation services during
the installation of linings, compaction of the filter material, and connection of designed drains.

It should be noted that the contractor is responsible for conducting all excavation and shoring in
a manner that does not cause damage to adjacent improvements during construction and future
maintenance of the bioretention areas. As with any excavation adjacent to improvements, the
contractor should reduce the exposure time such that the improvements are not detrimentally
impacted.

5.0 PRELIMINARY FOUNDATION RECOMMENDATIONS
5.1 POST-TENSIONED MAT FOUNDATIONS

After completion of a surcharge program and provided the foundation design can accommodate
the estimated seismically induced settlement, the proposed lightly to moderately loaded
residential structures may be supported on post-tensioned (PT) mat foundations bearing on
prepared engineered fill. PT mats may be designed for an average allowable bearing pressure of
up to 1,000 to 1,500 pounds per square foot (psf) for dead-plus-live loads. The allowable bearing
pressures can be increased by one-third for wind or seismic loads. PT mats should be designed
for the anticipated post-construction differential settlement and the relative expansion potential of
the foundation soil following site grading. We would anticipate preliminary foundation thickness
on the order 11 to 12 inches.

PT mats should be underlain with a moisture reduction system as recommended in Section 5.2.
The subgrade should not be allowed to dry prior to concrete placement.

5.2 FOUNDATION SUBGRADE MOISTURE VAPOR REDUCTION

When buildings are constructed with concrete slab-on-grade floors, including PT mats, water
vapor from beneath the slab will migrate through the slab and into the building. This water vapor
can be reduced but not stopped. Vapor transmission can negatively affect floor coverings and
lead to increased moisture within a building. When water vapor migrating through the slab would
be undesirable, we recommend the following to reduce, but not stop, water vapor transmission
upward through the slab-on-grade.

1. A moisture retarder system should be constructed directly beneath the slab-on-grade that
consists of the following.

a. Vapor retarder membrane sealed at all seams and pipe penetrations and connected to all
footings. Vapor retarders should conform to Class A vapor retarder in accordance with
ASTM E 1745, latest edition, “Standard Specification for Plastic Water Vapor Retarders
used in Contact with Soil or Granular Fill under Concrete Slabs.” The vapor retarder should
be underlain by

b. 4 inches of clean crushed rock to act as a capillary break. Crushed rock should have
100 percent passing the ¥s-inch sieve and less than 5 percent passing the No. 4 sieve. If
a PT mat is used, this capillary break may be omitted.
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Concrete should have a concrete water-cement ratio of no more than 0.50.

Inspection and testing should be performed during concrete placement to check that the
proper concrete and water cement ratio are used.

4. The slab should be moist cured for a minimum of 3 days or use of other equivalent curing
specified by the structural engineer should be implemented.

The structural engineer should be consulted as to the use of a layer of clean sand or pea gravel
(less than 5 percent passing the U.S. Standard No. 200 Sieve) placed on top of the vapor retarder
membrane to assist in concrete curing. If sand or pea gravel is used above the vapor retarder
membrane along with a PT mat, the edge of the mat should be thickened to cut off water getting
in between the slab and the membrane. The thickened edge should be as thick as the sand or
pea gravel layer and at least 12 inches wide.

6.0 PRELIMINARY RETAINING WALL RECOMMENDATIONS
6.1 LATERAL SOIL PRESSURES

For preliminary purposes, unrestrained drained site retaining walls constructed on level ground
may be designed using an active equivalent fluid weight of 45 to 55 pounds per cubic foot (pcf)
for a level backfill. Walls restrained from movement at the top, such as basement walls, should
be designed to resist additional at-rest pressure. The friction factor for sliding resistance may be
assumed to range from 0.25 to 0.30.

Seismic conditions also need to be considered in the design of restrained retaining walls and any
unrestrained walls greater than 6 feet in height.

Drainage facilities should be constructed behind retaining walls to prevent the build-up of
hydrostatic pressures on the walls as recommended in Section 6.3.

6.2 FOUNDATIONS

Site retaining walls and sound walls can be supported on continuous footings. Continuous
footings should be designed using an allowable bearing pressure of 2,000 to 3,000 pounds per
square foot (psf) in engineered fill. The footings should be at least 18 to 24 inches below lowest
adjacent grades. If footings are located within 5 feet from nearby tops of slopes or on sloping
ground, the footing embedment should be increased to achieve at least 10 horizontal feet to the
nearest free slope face.

Passive pressures acting on foundations and keyways may be assumed as 250 to 375 pcf
provided that the area in front of the retaining wall is level for a distance of at least 10 feet or three
times the depth of foundation and keyway, whichever is greater.

The friction factor for sliding resistance may be assumed to range from 0.25 to 0.30. It is

recommended that retaining wall footings be designed using an allowable bearing pressure of
2,000 to 3,000 psf in engineered fill.
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6.3 RETAINING WALL DRAINAGE

Either graded rock drains or geosynthetic drainage composites should be constructed behind the
retaining walls to reduce hydrostatic lateral forces. For rock drain construction, we recommend
two types of rock drain alternatives.

1. A minimum 12-inch-thick layer of Class 2 Permeable Filter Material (Caltrans Specification
68-2.02F) placed directly behind the wall, or

2. A minimum 12-inch-thick layer of washed, crushed rock with 100 percent passing the %-inch
sieve and less than 5 percent passing the No. 4 sieve. Envelop rock in a minimum 6-ounce,
nonwoven geotextile filter fabric.

For both types of rock drains:

The rock drain should be placed directly behind the walls of the structure.
The rock drains should extend from the wall base to within 12 inches of the top of the wall.

A minimum of 4-inch-diameter perforated pipe (glued joints and end caps) should be placed
at the base of the wall, inside the rock drain and fabric, with perforations placed down.

4. The pipe should be placed at a gradient at least 1 percent to direct water away from the wall
by gravity to a drainage facility.
We should review and approve geosynthetic composite drainage systems prior to use.

6.4 BACKFILL

Backfill behind retaining walls should be placed and compacted in accordance with Section 4.5.
Use light compaction equipment within 5 feet of the wall face. If heavy compaction equipment is
used, the walls should be temporarily braced to avoid excessive wall movement.

7.0 DESIGN-LEVEL GEOTECHNICAL STUDY

This report presents preliminary geotechnical findings, conclusions, and recommendations
intended for preliminary planning purposes only. Once performance criteria for the proposed
development is selected, a design-level geotechnical exploration and assessment should be
performed. We recommend the design-level exploration and reporting include the following scope
items.

e Hollow-stem auger borings, including matched-pair borings

e Soil sample collection at depths relevant to the building-specific foundation design

e Laboratory testing including, but not limited to, moisture content, unit weight, gradation,
Atterberg Limits, strength, consolidation, and corrosivity testing

e Design-level assessment of geologic and geotechnical hazards, including, but not limited to:
o Characterization of subsurface conditions
o Consolidation of compressible soil based on in situ structural loading

e Design recommendations for foundation system design
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¢ Design-level subexcavation, ground improvement and/or surcharging recommendations
e Foundation constructability recommendations

e Design-level earthwork and improvement design and construction recommendations

8.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

This report presents geotechnical recommendations for design of the improvements discussed in
Section 1.3 for the Arroyo Lago project. If changes occur in the nature or design of the project,
we should be allowed to review this report and provide additional recommendations, if any. It is
the responsibility of the owner to transmit the information and recommendations of this report to
the appropriate organizations or people involved in design of the project, including but not limited
to developers, owners, buyers, architects, engineers, and designers.

We strived to perform our professional services in accordance with generally accepted principles
and practices currently employed in the area; there is no warranty, express or implied. There are
risks of earth movement and property damages inherent in building on or with earth materials.
We are unable to eliminate all risks; therefore, we are unable to guarantee or warrant the results
of our services.

This report is based upon field and other conditions discovered at the time of report preparation.
We developed this report with limited subsurface exploration data. Given the highly variable
nature of the soils at this site, the subsurface exploration data may not be representative of the
actual subsurface conditions across the site. Considering possible underground variability of soil,
rock, stockpiled material, and groundwater, additional costs may be required to complete the
project. We recommend that the owner establish a contingency fund to cover such costs. If
unexpected conditions are encountered, notify us immediately to review these conditions and
provide additional and/or modified recommendations, as necessary.

Our services did not include excavation sloping or shoring, flood potential, or a geohazard
exploration. In addition, our geotechnical exploration did not include work to determine the
existence of possible hazardous materials. If any hazardous materials are encountered during
construction, notify the proper regulatory officials immediately.

We determined the lines designating the interface between layers on the exploration logs using
visual observations. The transition between the materials may be abrupt or gradual. The
exploration logs contain information concerning samples recovered, indications of the presence
of various materials such as clay, sand, silt, rock, existing fill, etc., and observations of
groundwater encountered. The field logs also contain our interpretation of the subsurface
conditions between sample locations. Therefore, the logs contain both factual and interpretative
information. Our recommendations are based on the contents of the final logs, which represent
our interpretation of the field logs.
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FIGURE 1: Vicinity Map

FIGURE 2A: Site Plan

FIGURE 2B: Site Plan with Historical Aerial
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FIGURE 6: Seismic Hazard Zones Map
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