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Mr. Matthew Vawter

Commerce Construction Co., LP

13191 Crossroads Parkway North, 6th Floor
City of Industry, California 91746

RE:  Geotechnical Engineering Investigation
Proposed Commercial/Retail Development
NEC of Hosking Avenue and Highway 99
Bakersfield, California

Dear Mr. Vawter:

In accordance with your request, we have completed a Geotechnical Engineering Investigation for the
above-referenced site. The results of our investigation are presented in the attached report.

If you have any questions, or if we may be of further assistance, please do not hesitate to contact our
office at (661) 837-9200.

Respectfully submitted,
KRAZAN & ASSOCIATES, 1

RCE No. 59372
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GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED COMMERCIAL/RETAIL DEVELOPMENT
NEC OF HOSKING AVENUE AND HIGHWAY 99
BAKERSFIELD, CALIFORNIA

INTRODUCTION

This report presents the results of our Geotechnical Engineering Investigation for the proposed
Commercial/Retail Development to be located on the northeast corner of Hosking Avenue and Highway
99, in Bakersfield, California. Discussions regarding site conditions are presented herein, together with
conclusions and recommendations pertaining to site preparation, Engineered Fill, utility trench backfill,
drainage and landscaping, foundations, concrete floor slabs and exterior flatwork, retaining walls, soil
cement reactivity, and pavement design.

A site plan showing the approximate boring locations is presented following the text of this report. A
description of the field investigation, boring logs, and the boring log legend are presented in Appendix
A. Appendix A also contains a description of the laboratory-testing phase of this study, along with the
laboratory test results. Appendices B and C contain guides to earthwork and pavement specifications.
When conflicts in the text of the report occur with the general specifications in the appendices, the
recommendations in the text of the report have precedence.

PURPOSE AND SCOPE

This investigation was conducted to evaluate the soil and groundwater conditions at the site, to make
geotechnical engineering recommendations for use in design of specific construction elements, and to
provide criteria for site preparation and Engineered Fill construction.

Our scope of services was outlined in our proposal dated February 1, 2021 (KA Proposal P116-21) and
included the following:

e A site reconnaissance by a member of our engineering staff to evaluate the surface conditions at
the project site.

e A field investigation consisting of drilling 43 borings to depths ranging from approximately 10
to 50 feet for evaluation of the subsurface conditions at the project site.

e Performing laboratory tests on representative soil samples obtained from the borings to evaluate
the physical and index properties of the subsurface soils.

With Offices Serving the Western United States

2205 Coy Avenue » Bakersfield, CA 93307 ¢ (661) 837-9200 o Fax: (661) 837-9201
02221021 Report (Hosking & 99) revl.doc



KA Project No. 022-21021
Page No. 2

eSS ——————oxu-————_____ =

» Evaluation of the data obtained from the investigation and an engineering analysis to provide
recommendations for use in the project design and preparation of construction specifications.

* Preparation of this report summarizing the results, conclusions, recommendations, and findings
of our investigation.

PROPOSED CONSTRUCTION

We understand that design of the proposed development is currently underway; structural load
information and other final details pertaining to the structures are unavailable. On a preliminary basis, it
is understood the proposed development will cover approximately 85 acres and will include an
approximately 1,012,185 square foot (SF) distribution warehouse structure, as well as two retail
development areas. An alternate configuration for the warehouse building is for a reduced footprint area
of approximately 634,800 SF. The warehouse building will be located within the central portion of the
site, and the two retail development areas are proposed to be located in the northwest corner of the site,
and in the southern portion of the site. The northwestern retail development area will include six retail
buildings, ranging in size from 6,000 SF to 15,000 SF, two restaurant buildings measuring 7,000 SF and
8,500 SF, and a 42,000 SF major retail building. The southern retail development area will include one
shop building and one restaurant building measuring 3,600 SF and 7,200 sf, respectively, and a 57,200
SF major retail building. It is anticipated the warehouse building will be a five-story 110-foot tall
concrete tilt-up and conventional structural steel frame structure supported on conventional foundations
utilizing concrete slab-on-grade floors and elevated concrete decks. The lower four stories of the
warchouse building are anticipated to be constructed utilizing concrete tilt-up construction and the top
floor is anticipated to be constructed utilizing conventional structural steel framing. Dead-plus-live
footing loads for the warehouse building are anticipated to be up to 7.75 kips per foot for perimeter
continuous footings, and up to 116 kips for isolated column footings. The retail, shops, and restaurant
buildings are anticipated to be single-story wood-frame, steel-frame, or concrete masonry unit (CMU)
block buildings utilizing conventional slab-on-grade construction. Foundation loads for the retail, shops,
and restaurant buildings are anticipated to be relatively light to moderate. On-site paved areas, a storm
water drainage basin, a 56-foot diameter water tank and pump house, and landscaping are also planned
for the development of the project.

In the event these structural or grading details are inconsistent with the final design criteria, the Soils
Engineer should be notified so that we may update this writing as applicable.

SITE LOCATION, SITE HISTORY AND SITE DESCRIPTION

The site is irregular in shape and encompasses approximately 71 acres. The site is located at the
northeast corner of Hosking Avenue and Highway 99, in Bakersfield, California. The site is bordered by
Berkshire Road to the north, South “H” Street to the east, Hosking Avenue to the south, and Highway 99
to the east. The site is surrounded by vacant land to the north and south, by residential developments to
the east, and by Highway 99 to the west.

Krazan & Associates, Inc.
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Previous grading activities appeared to have been performed at the site, possibly as part of a formerly
proposed residential subdivision. Remnants of apparent cul-de-sacs and other roadway excavations were
observed during our field investigation and were visible in historical aerial photographs as far back as
1995. In addition, a former drainage basin excavation also remains in the southwestern portion of the
site. Previous agricultural use was limited to isolated areas in the northeast and southwest portions of
the site.

Presently, the area of proposed development is undeveloped vacant land. The previous grading noted
above has resulted in elevation differences of 1 to 2 feet in the previous roadway and cul-de-sac areas,
and 6 to 8 feet in the previous basin area. Various unpaved trails or access drives generally trend north-
south and east-west across the site. One trail or access drive trends diagonally across the entire site from
the northeast corner to the southwest corner. This could possibly be indicative of a pipeline or other
utility easement. Numerous end dump fill piles are located in the eastern and central portions of the site.
The nature and origin of the material is unknown. These fill piles are overgrown with vegetation and
may also contain construction and/or landscaping debris. The site contains a moderate growth of native
vegetation and the surface soils have loose consistency. Buried utilities are located along the edges of
the site and may extend into the site. With the exception of the existing drainage basin and roadway
excavations, the site is relatively flat and level with no major changes in grade.

GEOLOGIC SETTING

Geologically, the property is situated on the eastern flank, near the south end of the Great Valley
Geomorphic Province. This province is a large northwesterly trending geosyncline or structural trough
between the Coast Range Mountains and the Sierra Nevada Mountains. Erosion from both of these
mountain systems has resulted in the deposition of immense thickness of sediments in the Valley floor.

Heavily-laden streams from the Sierra Nevada have built very prominent alluvial fans along the margins
of the San Joaquin Valley. This has resulted in a rather flat topography in the vicinity of the project site.
The site is composed of alluvial deposits which are mostly cohesionless sands and silts.

The south end of the San Joaquin Valley is surrounded on all sides, excluding the north, by active fault
systems (San Andreas, White Wolf-Breckenridge-Kern Canyon and Garlock Faults). Numerous smaller
faults exist within the valley floor.

There is on-going seismic activity in the Kern County area, with the most noticeable earthquake being
the July 21, 1952 Kern County Earthquake. The initial shock was 7.7 magnitude shake with the
epicenter near Wheeler Ridge. Vertical displacements of as much as three feet occurred at the fault line.
Estimated average value of the maximum bedrock accelerations from the 1952 event are about 0.25
gravity at the project site.

The closest known faults to the property are subsurface faults located at the Fruitvale Oil Field. These
faults cut the older sediments and, although numerous, are not thought to be active in the last two million
years.

Krazan & Associates, Inc.
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No evidence was observed that indicated surface faulting has occurred across the property during the
Holocene time. Faults not yet identified, however, may exist. The site is not within an Earthquake Fault
Zone (special studies zone).

FIELD AND LABORATORY INVESTIGATIONS

Subsurface soil conditions were explored on April 8-13, 2021 and August 13, 2021, by drilling 34
borings to depths of approximately 10 to 50 feet below existing site grade, using a truck-mounted drill
rig. In addition, 10 bulk subgrade samples were obtained from the site for laboratory R-value testing.
The approximate boring and bulk sample locations are shown on the site plan. During drilling
operations, penetration tests were performed at regular intervals to evaluate the soil consistency and to
obtain information regarding the engineering properties of the subsoils. Soil samples were retained for
laboratory testing. The soils encountered were continuously examined and visually classified in
accordance with the Unified Soil Classification System. A more detailed description of the field
investigation is presented in Appendix A.

Laboratory tests were performed on selected soil samples to evaluate their physical characteristics and
engineering properties. The laboratory-testing program was formulated with emphasis on the evaluation
of natural moisture, density, gradation, shear strength, consolidation potential, expansion potential,
permeability, R-value and moisture density relationships of the materials encountered. In addition,
chemical tests were performed to evaluate the soil-cement reactivity. Details of the laboratory test
program and results of the laboratory test are summarized in Appendix A. This information, along with
the field observations, was used to prepare the final boring logs in Appendix A.

SOIL PROFILE AND SUBSURFACE CONDITIONS

Based on our findings, the subsurface conditions encountered appear typical of those found in the
geologic region of the site. In general, the upper soils consisted of approximately 6 to 12 inches of very
loose silty sand or sandy silt. These soils are disturbed, have low strength characteristics, and are highly
compressible when saturated.

Approximately 2% to 127 feet of fill material was encountered in several of the borings drilled within
the site. The deepest fill, approximately 12} feet, was encountered in boring B4, within the eastern
portion of the site. Fills with depths ranging from 2% to 85 feet were encountered in Borings B19, B23-
26, and B31. The fill material predominately consisted of sandy silt. The thickness and extent of fill
material was determined based on limited test borings and visual observation. Thicker fill may be
present at the site. Limited testing was performed on the fill soils during the time of our field and
laboratory investigation. The limited testing indicates the fill soils had varying strength characteristics
ranging from loosely placed to compacted.

Below the loose surface soils and fill material, approximately 3 to 4% feet of loose to dense silty sand,
sandy silt, silty sand/sand, or sand were encountered. Field and laboratory tests suggest that these soils
are moderately strong and slightly to moderately compressible. Penetration resistance ranged from 7 to
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50 blows per foot. Dry densities ranged from 92 to 127 pef. Representative soil samples consolidated
approximately 2 to 6%, percent under a 2 ksf load when saturated. Representative soil samples had
angles of internal friction of 32 to 35 degrees.

Below 4 to 5% feet, alternating layers of loose to very dense silty sand, silty sand/sandy silt, sandy silt,
silty sand/sand, or sand were encountered. Some of these soils had trace amounts of clay. The clayey
soils had a low to moderate expansion potential. Field and laboratory tests suggest that these soils are
moderately strong and slightly compressible. Penetration resistance ranged from 8 to 68 blows per foot.
Dry densities ranged from 89 to 130 pcf. A representative soil samples consolidated approximately 2
percent under a 2 ksf load when saturated. A representative sample of the clayey soils had an expansion
index of 32. These soils had slightly stronger strength characteristics than the upper soils and extended
to the termination depth of our borings.

For additional information about the soils encountered, please refer to the logs of borings in Appendix
A.

GROUNDWATER

Test boring locations were checked for the presence of groundwater during and immediately following
the drilling operations. Information obtained from the Department of Water Resources indicates that
groundwater has been historically deeper than 100 feet within the project site vicinity.

It should be recognized that water table elevations may fluctuate with time, being dependent upon
seasonal precipitation, irrigation, land use, and climatic conditions, as well as other factors. Therefore,
water level observations at the time of the field investigation may vary from those encountered during
the construction phase of the project. The evaluation of such factors is beyond the scope of this report.

PERMEABILITY TESTING

Six permeability tests were performed on soil samples collected from depths of 10 to 35 feet below
existing site grade. The permeability tests were performed in accordance with ASTM Test Method
D2434 and D5084. The test results are as follows:

Boring No. | Depth (feet) | Coefficient of Permeability (cm/second) Soil Type
B1 10-11 9.1x1073 Silty Sand/Sand (SM/SP)
Bl 20-21 8.3x 103 Silty Sand (SM)
Bl 30-31 2.0x 10 Sandy Silt (ML)
B1 35-36 5.0x10¢ Sandy Silt (ML)
B2 15-16 9.0x 107 Sandy Silt (ML)
B2 25-26 7.7x 107 Sandy Silt (ML)

Krazan & Associates, Inc.
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CONCLUSIONS AND RECOMMENDATIONS

Based on the findings of our field and laboratory investigations, along with previous geotechnical
experience in the project area, the following is a summary of our evaluations, conclusions, and
recommendations.

Administrative Summarv

In brief, the subject site and soil conditions, with the exception of the very loose surface soils,
moderately compressible upper native soils, fill material, expansive nature of the clayey soils, and
previous and existing development appear to be conducive to the development of the project. The
surface soils have a very loose consistency. These soils are disturbed, have low strength characteristics,
and are highly compressible when saturated. Accordingly, it is recommended that the surface soils be
recompacted. This compaction effort should stabilize the surface soils and locate any unsuitable or
pliant areas not found during our field investigation.

Approximately 2% to 12} feet of fill material was encountered in several of the borings drilled within
the site. The deepest fill, approximately 12% feet, was encountered in boring B4, within the eastern
portion of the site. Fills with depths ranging from 2% to 8% feet were encountered in Borings B19, B23-
26, and B31. The fill material predominately consisted of sandy silt. The thickness and extent of fill
material was determined based on limited test borings and visual observation. Thicker fill may be
present at the site. Limited testing was performed on the fill soils during the time of field and laboratory
investigations. Preliminary testing indicates that the fill soils had varying strength characteristics
ranging from loosely placed to compacted. Therefore, it is recommended the fill soils within proposed
building areas and 5 feet beyond be excavated and stockpiled so that the native soil can be properly
prepared. These soils will be suitable for reuse as Engineered Fill, provided they are cleansed of
excessive organics, debris, and fragments larger than 4 inches in maximum dimension. Fill soil
intermixed with asphaltic concrete will not be suitable for re-use in building areas, but may be used in
pavement areas provided it is cleansed of excessive organics, debris, and fragments larger than 4 inches
in maximum dimension. Prior to backfilling, Krazan & Associates, Inc., should inspect the bottom of
the excavation to verify no additional removal is required. It is recommended that contractors visit the
project site to gain an understanding of the site conditions and verify the existing fills noted herein, as
well as other fills, i.e., end-dump piles, not encountered in the soil borings.

In order to provide uniform support for the proposed structure foundations, it is recommended that
following stripping, fill removal operations, and demolition activities, the upper 3 feet of native soils
within proposed building areas be excavated, worked until uniform and free from large clods, moisture-
conditioned to a minimum of 2 percent above optimum moisture content, and recompacted to a
minimum of 95 percent of maximum density based on ASTM Test Method D1557. In areas where fill
removal exceeds 6 feet, the excavation of native soils can be reduced to 18 inches. In addition, it is
recommended that the proposed foundations be supported by a minimum of 24 inches of Engineered
Fill. An increased allowable soil bearing pressure may be utilized for proposed foundations supported
by a minimum of 36 inches of Engineered Fill. Over-excavation should extend to a minimum of 5 feet
beyond structural elements. The on-site soils will be suitable for reuse as Engineered Fill, provided they
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are cleansed of excessive organics, debris, and fragments larger than 4 inches in maximum dimension.
Prior to backfilling, the bottom of the excavation should be proof-rolled and observed by Krazan and
Associates, Inc. to verify stability. This compaction effort should stabilize the surface soils and locate
any unsuitable or pliant areas not found during our field investigation. Soft or pliant areas should be
excavated to firm native ground. Fill material should be compacted to a minimum of 95 percent of
maximum density based on ASTM Test Method D1557.

The upper soils within the site are predominately silty sand, sandy silt, and silty sand/sandy silt. Some
of these soils contain trace amounts of clay. The clayey soils appeared to have a low to moderate swell
potential. The estimated swell pressures of the clayey soils may cause movement effecting slabs and
possible stucco or similar brittle exterior finishes. To reduce potential soil movement, it is
recommended the upper 18 inches of soil within slab-on-grade and exterior flatwork areas consist of
non-expansive Engineered Fill. The on-site soils that do not contain clay will be suitable for reuse as
non-expansive Engineered Fill, provided they are cleansed of excessive organics, debris, and fragments
larger than 4 inches in maximum dimension. These soils appear to be readily available throughout the
site. During construction, it is recommended that additional tests should be performed on the on-site
soils to verify their physical and index properties.

Structures are located within the project vicinity. In addition, portions of the site were previously
utilized as agricultural land. Associated with these developments are buried structures, such as utility
lines, septic systems, water wells, and irrigation lines that may extend into the project site. Any buried
structures or loosely backfilled excavations encountered during construction should be properly removed
and the resulting excavations backfilled with Engineered Fill. After demolition activities, it is
recommended that these disturbed soils be removed and/or recompacted. This compaction effort should
stabilize the upper soils and locate any unsuitable or pliant areas not found during our field investigation.

Sandy soil conditions were encountered at the site. These cohesionless soils have a tendency to cave in
trench wall excavations. Shoring or sloping back trench sidewalls may be required within these sandy
soils.

After completion of the recommended site preparation, the site should be suitable for shallow footing
support. The proposed structure footings supported by a minimum of 24 inches of Engineered Fill may
be designed utilizing an allowable bearing pressure of 3,000 psf for dead-plus-live loads. The proposed
structure footings supported by a minimum of 36 inches of Engineered Fill may be designed utilizing an
allowable bearing pressure of 4,000 psf for dead-plus-live loads. The proposed water tank footings
supported by a minimum of 36 inches of Engineered Fill may be designed utilizing an allowable bearing
pressure of 2,500 psf for dead-plus-live loads. Footings should have a minimum embedment of 18
inches.

Groundwater Influence on Structures/Construction

Based on our findings and historical records, it is not anticipated that groundwater will rise within the
zone of structural influence or affect the construction of foundations and pavements for the project.
However, if earthwork is performed during or soon after periods of precipitation, the subgrade soils may
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become saturated, “pump,” or not respond to densification techniques. Typical remedial measures
include: discing and aerating the soil during dry weather; mixing the soil with dryer materials; removing
and replacing the soil with an approved fill material; or mixing the soil with an approved lime or cement
product. Our firm should be consulted prior to implementing remedial measures to observe the unstable
subgrade conditions and provide appropriate recommendations.

Site Preparation

General site clearing should include removal of vegetation; concrete and metal debris; existing utilities;
structures including foundations; basement walls and floors; existing stockpiled soil; trees and associated
root systems; rubble; rubbish; and any loose and/or saturated materials. Site stripping should extend to a
minimum depth of 2 to 4 inches, or until all organics in excess of 3 percent by volume are removed.
Deeper stripping may be required in localized areas. These materials will not be suitable for use as
Engineered Fill. However, stripped topsoil may be stockpiled and reused in landscape or non-structural
areas.

Approximately 2% to 127 feet of fill material was encountered in several of the borings drilled within
the site. The deepest fill, approximately 12% feet, was encountered in boring B4, within the eastern
portion of the site. Fills with depths ranging from 2% to 8% feet were encountered in Borings B19, B23-
26, and B31. The fill material predominately consisted of sandy silt. The thickness and extent of fill
material was determined based on limited test borings and visual observation. Thicker fill may be
present at the site. Limited testing was performed on the fill soils during the time of field and laboratory
investigations. ~Preliminary testing indicates that the fill soils had varying strength characteristics
ranging from loosely placed to compacted. Therefore, it is recommended the fill soils within proposed
building areas and 5 feet beyond be excavated and stockpiled so that the native soil can be properly
prepared. These soils will be suitable for reuse as Engineered Fill, provided they are cleansed of
excessive organics, debris, and fragments larger than 4 inches in maximum dimension. Fill soil
intermixed with asphaltic concrete will not be suitable for re-use in building areas, but may be used in
pavement areas provided it is cleansed of excessive organics, debris, and fragments larger than 4 inches
in maximum dimension. Prior to backfilling, Krazan & Associates, Inc., should inspect the bottom of
the excavation to verify no additional removal is required. It is recommended that contractors visit the
project site to gain an understanding of the site conditions and verify the existing fills noted herein, as
well as other fills, i.e., end-dump piles, not encountered in the soil borings.

Structures are located within the project vicinity. In addition, portions of the site were previously
utilized as agricultural land. Associated with these developments are buried structures, such as utility
lines, septic systems, water wells, and irrigation lines that may extend into the project site. Demolition
activities should include proper removal of any buried structures. Any buried structures, including
utilities or loosely backfilled excavations, encountered during construction should be properly removed
and the resulting excavations backfilled. Disturbed areas caused by demolition activities should be
removed and/or recompacted. Excavations, depressions, or soft and pliant areas extending below
planned finished subgrade levels should be cleaned to firm, undisturbed soil and backfilled with
Engineered Fill. In general, any septic tanks, debris pits, cesspools, or similar structures should be
entirely removed. Any water wells encountered should be abandoned in accordance with county
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standards. Existing concrete footings should be removed to an equivalent depth of at least 3 feet below
proposed footing elevations or as recommended by the Soils Engineer. Any other buried structures
should be removed in accordance with the recommendations of the Soils Engineer. The resulting
excavations should be cleaned to firm native ground and backfilled with Engineered Fill.

In order to provide uniform foundation support, it is recommended that following stripping, fill removal
operations, and demolition activities, the upper 3 feet of native soils within proposed building areas be
excavated, worked until uniform and free from large clods, moisture-conditioned to a minimum of 2
percent above optimum moisture content, and recompacted to a minimum of 95 percent of maximum
density based on ASTM Test Method D1557. In areas where fill removal exceeds 6 feet, the excavation
of native soils can be reduced to 18 inches. In addition, it is recommended that the proposed foundations
be supported by a minimum of 24 inches of Engineered Fill. An increased allowable soil bearing
pressure may be utilized for proposed foundations supported by a minimum of 36 inches of Engineered
Fill. Over-excavation should extend to a minimum of 5 feet beyond structural elements. The on-site
soils will be suitable for reuse as Engineered Fill, provided they are cleansed of excessive organics,
debris, and fragments larger than 4 inches in maximum dimension. Prior to backfilling, the bottom of
the excavation should be proof-rolled and observed by Krazan & Associates, Inc. to verify stability.
This compaction effort should stabilize the surface soils and locate any unsuitable or pliant areas not
found during our field investigation. Soft or pliant areas should be excavated to firm native ground. Fill
material should be compacted to a minimum of 95 percent of maximum density based on ASTM Test
Method D1557.

Following stripping, fill removal operations, and demolition activities, the exposed subgrade in exterior
flatwork and pavement areas should be excavated to a depth of at least 12 inches, worked until uniform
and free from large clods, moisture-conditioned to a minimum of 2 percent above optimum moisture
content, and recompacted to a minimum of 95 percent of maximum density based on ASTM Test
Method D1557. Limits of recompaction should extend 2 feet beyond flatwork and pavements. Prior to
backfilling, the exposed subgrade should be proofrolled and observed by Krazan and Associates, Inc. to
verify stability. Soft or pliant areas should be excavated to firm native ground. This compaction effort
should stabilize the surface soils and locate any unsuitable or pliant areas not found during our field
investigation.

It is recommended that the upper 18 inches of soil within proposed slab-on-grade and exterior flatwork
areas consist of non-expansive Engineered Fill or lime-treated Engineered Fill. The intent is to support
slab-on-grade and exterior flatwork areas with 18 inches of non-expansive or lime-treated fill. The fill
placement serves two functions: 1) it provides a uniform amount of soil, which will more evenly
distribute the soil pressures and 2) it reduces moisture content fluctuation in the clayey material beneath
the building area. The non-expansive fill material should be a well-graded silty sand or sandy silt soil.
A clean sand or very sandy soil is not acceptable for this purpose. A sandy soil will allow the surface
water to drain into the expansive clayey soil below, which may result in soil swelling. On-site soils
suitable for use as non-expansive Engineered Fill appear to be readily available throughout the site.
Imported Fill should be approved by the Soils Engineer prior to placement. The fill should be placed as
specified as Engineered Fill.
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Relatively clean sands were encountered at various locations throughout the site. The possibility exists
that site grading operations could expose these soils in areas of proposed buildings, pavements, and/or
retaining walls. The Contractor should note that these soils lack the cohesion necessary to stand
vertically, even in shallow excavations such as footing trenches. If these conditions are encountered, it
will be necessary to over-excavate the affected area(s) to a minimum of 1 foot below the proposed
bearing surface. These areas may be backfilled using a mix of the silty sand and sand soils that contains
at least 20 percent fines and meeting the requirements for Engineered Fill. This material may be
obtained from elsewhere at the site, imported to the site from an approved off-site source, or
manufactured through blending of the excavated clean sand with other suitable material containing a
higher percentage of fines to result in material meeting the requirements for Engineered Fill.

The upper soils, during wet winter months, become very moist due to the absorptive characteristics of
the soil. Earthwork operations performed during winter months may encounter very moist unstable
soils, which may require removal to grade a stable building foundation. Project site winterization
consisting of placement of aggregate base and protecting exposed soils during the construction phase
should be performed.

A representative of our firm should be present during all site clearing and grading operations to test and
observe earthwork construction. This testing and observation is an integral part of our service as
dcceptance of earthwork construction is dependent upon compaction of the material and the stability of
the material. The Soils Engineer may reject any material that does not meet compaction and stability
requirements.  Further recommendations of this report are predicated upon the assumption that
earthwork construction will conform to recommendations set forth in this section and the Engineered Fill
section.

Engineered Fill

The organic-free, on-site, upper native soils and fill material are predominately silty sand, sandy silt,
silty sand/sandy silt, and silty sand/sand. Some of these soils contained trace amounts of clay.
Preliminary testing indicates that these soils will be suitable for reuse as non-expansive Engineered Fill,
provided they are cleansed of excessive organics, debris, and fragments larger than 4 inches in maximum
dimension. Clayey soils with an expansion index of 15 or greater should not be used as Engineered Fill
within the upper 18 inches of slab-on-grade and exterior flatwork areas. Additional tests should be
performed on the on-site soils during construction to verify their physical and index properties. Fill soil
intermixed with asphaltic concrete will not be suitable for re-use in building areas, but may be used in
pavement areas provided it is cleansed of excessive organics, debris, and fragments larger than 4 inches
in maximum dimension.

Relatively clean sands were encountered at various locations throughout the site. The possibility exists
that site grading operations could expose these soils in areas of proposed buildings, pavements, and/or
retaining walls. The Contractor should note that these soils lack the cohesion necessary to stand
vertically, even in shallow excavations such as footing trenches. If these conditions are encountered, it
will be necessary to over-excavate the affected area(s) to a minimum of 1 foot below the proposed
bearing surface. These areas may be backfilled using a mix of the silty sand and sand soils that contains
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at least 20 percent fines and meeting the requirements for Engineered Fill. This material may be
obtained from elsewhere at the site, imported to the site from an approved off-site source, or
manufactured through blending of the excavated clean sand with other suitable material containing a
higher percentage of fines to result in material meeting the requirements for Engineered Fill.

The preferred materials specified for Engineered Fill are suitable for most applications with the
exception of exposure to erosion. Project site winterization and protection of exposed soils during the
construction phase should be the sole responsibility of the Contractor, since he has complete control of
the project site at that time.

Imported Fill material should be predominantly non-expansive granular material with a plasticity index
less than 10 and an expansion index less than 15. Imported Fill should be free from rocks and lumps
greater than 4 inches in maximum dimension. All Imported Fill material should be submitted for
approval to the Soils Engineer at least 48 hours prior to delivery to the site.

Fill soils should be placed in lifts approximately 6 inches thick, moisture-conditioned to a minimum of 2
percent above optimum moisture content, and compacted to achieve at least 95 percent of maximum
density based on ASTM Test Method D1557. Additional lifts should not be placed if the previous lift
did not meet the required dry density or if soil conditions are not stable.

Drainage and Landscaping

The ground surface should slope away from building pad and pavement areas toward appropriate drop
inlets or other surface drainage devices. In accordance with Section 1804 of the 2019 California
Building Code, it is recommended that the ground surface adjacent to foundations be sloped a minimum
of 5 percent for a minimum distance of 10 feet away from structures, or to an approved alternative
means of drainage conveyance. Swales used for conveyance of drainage and located within 10 feet of
foundations should be sloped a minimum of 2 percent. Impervious surfaces, such as pavement and
exterior concrete flatwork, within 10 feet of building foundations should be sloped a minimum of 1
percent away from the structure. Drainage gradients should be maintained to carry all surface water to
collection facilities and off-site. These grades should be maintained for the life of the project.

Utility Trench Backfill

Utility trenches should be excavated according to accepted engineering practices following OSHA
(Occupational Safety and Health Administration) standards by a Contractor experienced in such work.
The responsibility for the safety of open trenches should be borne by the Contractor. Traffic and
vibration adjacent to trench walls should be reduced; cyclic wetting and drying of excavation side slopes
should be avoided. Depending upon the location and depth of some utility trenches, groundwater flow
into open excavations could be experienced, especially during or shortly following periods of
precipitation.

Sandy soil conditions were encountered at the site. These cohesionless soils have a tendency to cave in
trench wall excavations. Shoring or sloping back trench sidewalls may be required within these sandy

soils.
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Utility trench backfill placed in or adjacent to buildings and exterior slabs should be compacted to at
least 90 percent of maximum density based on ASTM Test Method D1557. The utility trench backfill
placed in pavement areas should be compacted to at least 90 percent of maximum density based on
ASTM Test Method D1557. Pipe bedding should be in accordance with pipe manufacturer’s
recommendations.

The Contractor is responsible for removing all water-sensitive soils from the trench regardless of the
backfill location and compaction requirements. The Contractor should use appropriate equipment and
methods to avoid damage to the utilities and/or structures during fill placement and compaction.

Foundations - Conventional

After completion of the recommended site preparation, the site should be suitable for shallow footing
support. The proposed structures may be supported on a shallow foundation system bearing on a
minimum of 24 inches of Erigineered Fill. Spread and continuous footings can be designed for the
following maximum allowable soil bearing pressures:

Load Allowable Loading
Dead Load Only 2,250 psf
Dead-Plus-Live Load 3,000 psf
Total Load, Including Wind or Seismic Loads 4,000 psf

Alternatively, proposed structures supported on a shallow foundation system bearing on a minimum of
36 inches of Engineered Fill may be design for an increased allowable soil bearing pressure as indicated
below.

Load Allowable Loading |
Dead Load Only 3,000 psf
Dead-Plus-Live Load 4,000 psf
Total Load, Including Wind or Seismic Loads 5,325 psf

The footings should have a minimum depth of 18 inches below pad subgrade (soil grade) or adjacent
exterior grade, whichever is lower. Footings should have a minimum width of 12 inches, regardless of
load. Ultimate design of foundations and reinforcement should be performed by the project Structural
Engineer.

The total soil movement is not expected to exceed 1 inch. Differential movement measured across a
horizontal distance of 65 feet or between column footings should be less than % inch. Most of the
settlement is expected to occur during construction as the loads are applied. However, additional post-
construction settlement may occur if the foundation soils are flooded or saturated.
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The footing excavations should not be allowed to dry out any time prior to pouring concrete. It is
recommended that footings be reinforced by at least one No. 4 reinforcing bar in both top and bottom.

Resistance to lateral footing displacement can be computed using an allowable friction factor of 0.40
acting between the base of foundations and the supporting subgrade. Lateral resistance for footings can
alternatively be developed using an equivalent fluid passive pressure of 325 pounds per cubic foot acting
against the appropriate vertical footing faces. The frictional and passive resistance of the soil may be
combined without reduction in determining the total lateral resistance. A % increase in the above value
may be used for short duration, wind, or seismic loads.

Foundations - Conventional (Tank)

After completion of the recommended site preparation, the proposed water tank site should be suitable
for shallow footing support. The proposed tank may be supported on a shallow foundation system
bearing on a minimum of 3 feet of Engineered Fill. Continuous ring wall footings can be designed for
the following maximum allowable soil bearing pressures:

Load Allowable Loading |
Dead Load Only 1,875 psf
Dead-Plus-Live Load 2,500 psf
Total Load, Including Wind or Seismic Loads 3,325 psf

Footings should have a minimum depth of 18 inches below pad subgrade (soil grade) or adjacent
exterior grade, whichever is lower. Footings should have a minimum width of 12 inches, regardless of
load. Ultimate design of foundations and reinforcement should be performed by the project’s Structural

Engineer.

If a ring wall foundation is utilized, the tank foundation pad should consist of Class 2 aggregate base
material, compacted to a minimum of 95 percent of maximum density based on ASTM Test Method
D1557. A 3-inch thick sand leveling course or oil sand should be placed on the prepared granular fill
pad for the final contract support of the flexible steel Tank Foundation base. (The sand should be free
from organics and other deleterious matter, and should meet the following gradation: 100 percent
passing the #4 sieve, and not more than 4 percent passing the #200 sieve). Furthermore, the tank
foundation pad should be graded to ultimately maintain floor slopes for cleaning and emptying the tank.

The total settlement is not expected to exceed 1 inch. Differential settlement should be less than 1 inch.
Most of the settlement is expected to occur during construction, as the loads are applied. However,
additional post-construction settlement may occur if the foundation soils are flooded or saturated. It is
recommended that flexible connections be incorporated in the design of the tank to account for
anticipated settlement.
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Resistance to lateral footing displacement can be computed using an allowable friction factor of 0.40
acting between the base of foundations and the supporting subgrade. Lateral resistance for footings can
alternatively be developed using an allowable equivalent fluid passive pressure of 325 pounds per cubic
foot acting against the appropriate vertical footing faces. The frictional and passive resistance of the soil
may be combined without reduction in determining the total lateral resistance. A % increase in the value
above may be used for short duration, wind, or seismic loads.

Floor Slabs and Exterior Flatwork

In areas where moisture-sensitive floor coverings will be used, such as office areas, concrete slab-on-
grade floors should be underlain by a water vapor retarder. The water vapor retarder should be installed
in accordance with accepted engineering practice. The water vapor retarder should consist of a vapor
retarder sheeting underlain by a minimum of 3 inches of compacted, clean, gravel of %-inch maximum
size, or Class 2 aggregate base. In areas subject to forklift traffic, slabs-on-grade should be underlain by
a minimum of 4 inches of Class 2 aggregate base. To aid in concrete curing an optional 2 to 4 inches of
granular fill may be placed on top of the vapor retarder. The granular fill should consist of damp clean
sand with at least 10 to 30 percent of the sand passing the 100 sieve. The sand should be free of clay,
silt, or organic material. Rock dust which is manufactured sand from rock crushing operations is
typically suitable for the granular fill. This granular fill material should be compacted.

The floor slab should be reinforced at a minimum with No. 3 reinforcement bars at 18 inches on-center
each way within the middle one-third. Slab-on-grade floors may be designed using a subgrade modulus
(k) of 150 pci. Ultimate design of floor slabs is left to the discretion of the project Structural Engineer.
Thicker floor slabs with increased concrete strength and reinforcement should be designed wherever
large vehicular loads, heavy concentrated loads, heavy equipment, or machinery is anticipated.

The exterior floors should be poured separately in order to act independently of the walls and foundation
system. All fills required to bring the building pads to grade should be Engineered Fills.

Moisture within the structure may be derived from water vapors, which were transformed from the
moisture within the soils. This moisture vapor can travel through the vapor membrane and penetrate the
slab-on-grade. This moisture vapor penetration can affect floor coverings and produce mold and mildew
in the structure. To reduce moisture vapor intrusion, it is recommended that a vapor retarder be
installed. It is recommended that the utility trenches within the structure be compacted, as specified in
our report, to reduce the transmission of moisture through the utility trench backfill. Special attention to
the immediate drainage and irrigation around the building is recommended. Positive drainage should be
established away from the structure and should be maintained throughout the life of the structure.
Ponding of water should not be allowed adjacent to the structure. Over-irrigation within landscaped
areas adjacent to the structure should not be performed. In addition, ventilation of the structure (i.e.
ventilation fans) is recommended to reduce the accumulation of interior moisture.
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Lateral Earth Pressures and Retaining Walls

Walls retaining horizontal backfill and capable of deflecting a minimum of 0.1 percent of its height at
the top may be designed using an equivalent fluid active pressure of 40 pounds per square foot per foot
of depth. Walls that are incapable of this deflection or walls that are fully constrained against deflection
may be designed for an equivalent fluid at-rest pressure of 60 pounds per square foot per foot per depth.
Expansive soils should not be used for backfill against walls. The wedge of non-expansive backfill
material should extend from the bottom of each retaining wall outward and upward at a slope of 2:1
(horizontal to vertical) or flatter. The stated lateral earth pressures do not include the effects of
hydrostatic water pressures generated by infiltrating surface water that may accumulate behind the
retaining walls; or loads imposed by construction equipment, foundations, or roadways.

The 2019 CBC requires determination of dynamic seismic lateral earth pressures on foundation walls
and retaining walls supporting more than 6 feet of backfill height due to design earthquake ground
motions. The Site Modified Peak Ground Acceleration (PGAwm), based on ASCE7-16 and information
from the SEAOC and OSHPD Seismic Design Maps website (https://seismicmaps.org), is 0.509. We
recommend an incremental seismic lateral pressure of 23 pcf be included in the stability analyses for
retaining walls as needed. The incremental seismic lateral pressure should be applied in a reverse
triangular distribution at the back side of the wall.

Retaining and/or below grade walls should be drained with either perforated pipe encased in free-
draining gravel or a prefabricated drainage system. The gravel zone should have a minimum width of 12
inches wide and should extend upward to within 12 inches of the top of the wall. The upper 12 inches of
backfill should consist of native soils, concrete, asphaltic concrete, or other suitable backfill to reduce
surface drainage into the wall drain system. The aggregate should conform to Class 2 permeable
materials graded in accordance with CalTrans Standard Specifications (2018). Prefabricated drainage
systems, such as Miradrain®, Enkadrain®, or an equivalent substitute, are acceptable alternatives in lieu
of gravel provided they are installed in accordance with the manufacturer’s recommendations. If a
prefabricated drainage system is proposed, our firm should review the system for final acceptance prior
to installation.

Drainage pipes should be placed with perforations down and should discharge in a non-erosive manner
away from foundations and other improvements. The pipes should be placed no higher than 6 inches
above the heel of the wall, in the center line of the drainage blanket and should have a minimum
diameter of four inches. Collector pipes may be either slotted or perforated. Slots should be no wider
than ' inch in diameter, while perforations should be no more than % inch in diameter. If retaining
walls are less than 6 feet in height, the perforated pipe may be omitted in lieu of weep holes on 4 feet
maximum spacing. The weep holes should consist of 4-inch diameter holes (concrete walls) or
unmortared head joints (masonry walls) and not be higher than 18 inches above the lowest adjacent
grade. Two 8-inch square overlapping patches of geotextile fabric (conforming to CalTrans Standard
Specifications for “edge drains’) should be affixed to the rear wall opening of each weep hole to retard
soil piping.
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During grading and backfilling operations adjacent to any walls, heavy equipment should not be allowed
to operate within a lateral distance of 5 feet from the wall or within a lateral distance equal to the wall
height, whichever is greater, to avoid developing excessive lateral pressures. Within this zone, only
hand operated equipment (“whackers,” vibratory plates, or pneumatic compactors) should be used to
compact the backfill soils.

R-Value Test Results and Pavement Desien

Twelve subgrade soil samples were obtained from the project site for R-value testing at the locations
shown on the attached site plan. The samples were tested in accordance with the State of California
Materials Manual Test Designation 301. Results of the tests are as follows:

Sample Depth Description R-Value at Equilibrium
1 12-24" Silty Sand (SM) 59
2 12-24" Silty Sand (SM) 57
3 12-24" Silty Sand (SM) 51
4 12-24" Silty Sand (SM) 53
5 12-24" Silty Sand (SM) 58
6 12-24" Silty Sand (SM) 60
7 12-24" Silty Sand (SM) 50
8 12-24" Silty Sand (SM) 57
9 12-24" Silty Sand (SM) 50
10 12-24" Silty Sand (SM) 55
11 12-24" Silty Sand/Sandy Silt (SM/ML) 44
12 12-24" Silty Sand/Sandy Silt (SM/ML) 38

The test results are relatively good and indicate moderate to good subgrade support characteristics under
dynamic traffic loads.

The following table shows recommended pavement sections for areas to be used primarily by
automobile and truck traffic. These particular pavement sections are for traffic indices of 5.0 and 7.0
based on a design R-value of 38, using design procedures developed by Caltrans.

Traffic Index Asphaltic Concrete | Class IT Aggregate Base* | Compacted Subgrade**
5.0 2.5" 5.0" 12.0"
7.0 4.0" 7.5" 12.0"

* 95% compaction based on ASTM Test Method D1557 or CAL 216
** 90% compaction based on ASTM Test Method D1557 or CAL 216

Krazan & Associates, Inc.

With Offices Serving the Western United States
02221021 Report (Hosking & 99) revl



KA Project No. 022-21021
Page No. 17

The following table shows recommended pavement sections for areas to be used primarily by
automobile and truck traffic. These particular pavement sections are for traffic indices of 5.0 and 7.0
based on a design R-value of 50, using design procedures developed by Caltrans.

Traffic Index Asphaltic Concrete | Class II Aggregate Base* | Compacted Subgrade**
5.0 2.5" 4.0" 12.0"

7.0 4.0" 4.5" 12.0"

* 95% compaction based on ASTM Test Method D1557 or CAL 216
** 90% compaction based on ASTM Test Method D1557 or CAL 216

The following recommendations are for light-duty and heavy-duty Portland Cement Concrete Pavement
Sections based on the design procedures developed by the Portland Cement Association and American
Concrete Institute (ACI) Publication 330R-08, Guide for the Design and Construction of Concrete
Parking Lots. Recommendations for extra heavy-duty Portland Cement Concrete Pavement (JPCP) are
based on the 2020 Caltrans Highway Design Manual, Chapter 620 — Rigid Pavement. Dowels or other
joint reinforcement for rigid pavement is left to the discretion of the project Structural Engineer.

PORTLAND CEMENT CONCRETE PAVEMENT
LIGHT DUTY

Traffic Index | Portland Cement Concrete*** | Class IT Aggregate Base* | Compacted Subgrade**

5.0 5.0" 4.0" 12.0"

PORTLAND CEMENT CONCRETE PAVEMENT
HEAVY DUTY

Traffic Index | Portland Cement Concrete*** | Class IT Aggregate Base* | Compacted Subgrade**

7.0 7.0" 4.0" 12.0"

* 95% compaction based on ASTM Test Method D1557 or CAL 216
** 90% compaction based on ASTM Test Method D1557 or CAL 216
***Minimum compressive strength of 3000 psi

Alternate Pavement Design (AASHTO — 20-Year Life Cvcle)

For alternative consideration, we have also used American Association of State Highway and
Transportation Officials (AASHTO) Guide for the Design of Pavement Structures (1993) to determine
the flexible and rigid pavement sections for the planned extra-heavy truck traffic areas associated with
the warehouse. Dowels or other joint reinforcement for rigid pavement is left to the discretion of the
project Structural Engineer. Based on information provided to our office, we have assumed the
following factors for our calculations:

e Average daily traffic: 394 (5-axle trucks)

e Operational schedule: 6 days per week

e Pavement design life: 20 years

e ESALs (W18): 12,292,800 (Traffic Index = 12.0)
e  Overall Standard Deviation (S,): 0.30
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e Initial Serviceability Index (P,): 2.0
e Terminal Serviceability Index (Py): 2.5
e Expected growth rate: 0 %
e Design reliability (R): 90%
¢ Subgrade CBR: 15 (correlated based on R-Value = 50)
e Subgrade resilient modulus (M;): 22,500 pounds per square inch (psi)
¢ Concrete Elastic Modulus (Eq): 5,000,000 psi
e Concrete Modulus of Rupture (S°): 650 psi
e Concrete Compressive Strength (f¢): 4,000 psi
e Load Transfer Coefficient (J): 3.3
e Drainage Coefficient (Cqg): 1.0
ASPHALTIC CONCRETE (FLEXIBLE) PAVEMENT
EXTRA HEAVY DUTY (AASHTO Design Method)
Asphaltic Concrete Aggregate Base* Compacted Subgrade*
7.0 in. 7.0 in. 12.0 in.
* 95% compaction based on ASTM Test Method D1557
PORTLAND CEMENT CONCRETE (RIGID) PAVEMENT
; EXTRA HEAVY DUTY (AASHTO Design Method)
Portland Cement Concrete*** Aggregate Base* Compacted Subgrade*

11.5in. 6.0 in. 12.0 in.

* 95% compaction based on ASTM Test Method D1557
***Minimum compressive strength of 4000 psi

It is recommended that any uncertified fill material encountered within pavement areas be removed
and/or recompacted. The fill material should be moisture-conditioned to a minimum of 2 percent above
optimum moisture content and recompacted to a minimum of 90 percent of maximum density based on
ASTM Test Method D1557. As an alternative, the Owner may elect not to recompact the existing fill
within paved areas. However, the Owner should be aware that the paved areas may settle which may
require annual maintenance. At a minimum, it is recommended that the upper 12 inches of subgrade soil
be moisture-conditioned to a minimum of 2 percent above optimum moisture content and recompacted
to a minimum of 90 percent of maximum density based on ASTM Test Method D1557.

Seismic Parameters — 2019 California Building Code

The Site Class per Section 1613 of the 2019 California Building Code (2019 CBC) and ASCE 7-16,
Chapter 20 is based upon the site soil conditions. It is our opinion that a Site Class D — Stiff Soil is most
consistent with the subject site soil conditions. A site modified peak ground acceleration (PGAn) of
0.509 may be used for seismic analysis. For seismic design of the structures based on the seismic
provisions of the 2019 CBC, we recommend the following parameters:
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Seismic Item Value CBC Reference
Site Class D Section 1613.2.2
Site Coefficient F, 1.095 Table 1613.2.3 (1)
Ss 1.013 Section 1613.2.1
Sms 1.109 Section 1613.2.3
Spbs 0.739 Section 1613.2.4
Site Coefficient F, 1.933 Table 1613.2.3 (2)
S1 0.367 Section 1613.2.1
Swmi 0.709 Section 1613.2.3
Soi 0.473 Section 1613.2.4
Ts 0.640 Section 1613.2

* Based on Equivalent Lateral Force (ELF) Design Procedure being used.

Soil Cement Reactivity

Excessive sulfate in either the soil or native water may result in an adverse reaction between the cement
in concrete (or stucco) and the soil. HUD/FHA and CBC have developed criteria for evaluation of
sulfate levels and how they relate to cement reactivity with soil and/or water.

A soil sample obtained from the site was tested in accordance with State of California Materials Manual
Test Designations 417 and 422. The sulfate concentration detected from this soil sample was less than
150 ppm (75.8 ppm) and is below the maximum allowable values established by HUD/FHA and CBC.
The chloride concentration detected from this soil sample was 27 ppm. Therefore, no special mitigation
measures are necessary to compensate for sulfate reactivity with the cement, and American Concrete
Institute (ACI) sulfate exposure class SO and corrosion exposure class CO may be used for design
purposes.

Compacted Material Acceptance

Compaction specifications are not the only criteria for acceptance of the site grading or other such
activities. However, the compaction test is the most universally recognized test method for assessing the
performance of the Grading Contractor. The numerical test results from the compaction test cannot be
used to predict the engineering performance of the compacted material. Therefore, the acceptance of
compacted materials will also be dependent on the stability of that material. The Soils Engineer has the
option of rejecting any compacted material regardless of the degree of compaction if that material is
considered to be unstable or if future instability is suspected. A specific example of rejection of fill
material passing the required percent compaction is a fill which has been compacted with an in-situ
moisture content significantly less than optimum moisture. This type of dry fill (brittle fill) is
susceptible to future settlement if it becomes saturated or flooded.
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Testing and Inspection

A representative of Krazan & Associates, Inc. should be present at the site during the earthwork
activities to confirm that actual subsurface conditions are consistent with the exploratory fieldwork.
This activity is an integral part of our service, as acceptance of earthwork construction is dependent upon
compaction testing and stability of th