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1.0 EXECUTIVE SUMMARY

Presented below is a brief summary of the conclusions and recommendations for this feasibility
study. Since this summary is not all inclusive, it should be read in complete context with the
entire report.

It should be noted that this investigation was focused on evaluating the geotechnical feasibility
of the proposed development. This report is not a design-level investigation. Future
studies will be necessary to refine and/or amend the preliminary design parameters
that are presented within this report.

Preliminary Geotechnical Design Recommendations

Demolition of the existing structures, including the residences, milking barns, sheds, ponds,
canopy shelters, silos, fences, piping/utilities and the existing roadways, driveways and
pavements will be required to facilitate construction of the new buildings. Demolition of
these structures should include foundations, floor slabs, utilities, septic systems, and other
subsurface improvements that will not remain in place for use with the new development.
Debris resultant from demolition should be disposed of offsite. Alternatively, concrete and
asphalt debris may be pulverized to a maximum 2 inch particle size, well mixed with the on-
site sandy soils, and incorporated into new structural fills, or crushed/processed and made
into crushed miscellaneous base (CMB).

Site stripping of existing vegetated areas should include removal of vegetation, organic
soils, trees and root masses. These materials should be disposed of offsite. Site stripping
should also include removal of manure and topsoil. Manure was observed within the active
cattle pen areas. Organic topsoil was encountered within the upper 12 to 18+ inches at two
hand-auger boring locations within the grassy field areas of the site. Some of the soils
located directly beneath the manure and topsoil may require stripping and disposal off-site
depending upon their organic and/or chemical contents.

The bottom of existing ponds may need additional overexcavation depending on the soil
chemical composition, saturation level, silt content and relative density.

The near-surface soils are generally sandy and are estimated to have a very low expansion
potential.

The proposed development is considered to be feasible with respect to the geotechnical
conditions encountered at the boring locations at the site. However, remedial grading will be
necessary in order to support the proposed structures on conventional shallow foundation
systems. Preliminary remedial grading and foundation design recommendations have been
provided herein, based on the preliminary site plan, assumed site grading, and assumed
foundation loads.

Based on these preliminary assumptions and the results of our subsurface exploration,
laboratory testing, and engineering analysis, remedial grading should be performed within
the proposed building areas, to remove the existing manure, organic topsoil, fill soil, and
upper portion of alluvial soils. Fill and alluvial soils that do not contain manure or organic
material may be replaced as structural compacted fill. Manure and soil contaminated with
organics should be removed from the site and disposed or placed in areas that are deemed
acceptable such as sealed planter areas, landscape areas, etc.
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Preliminarily, the overexcavation within the building areas is recommended to extend to a
depth of at least 5 to 7+ feet below existing and proposed building pad subgrade
elevations. The overexcavation should also extend to a depth of at least 3 to 5+ feet below
footing bearing grades within the influence zones of new foundations. These
recommendations are subject to review and may be revised based on the results of the
design-level geotechnical investigation.

Preliminarily, in new parking areas, manure, organics and adverse chemical content soils
should be removed. The approved subgrade soils remaining after removals are
recommended to be scarified to a depth of 12+ inches, thoroughly moisture conditioned to
within 0 to 4 percent above the optimum moisture content and recompacted to at least 90
percent of the ASTM D-1557 maximum dry density. Additional compacted fill may be placed
as needed to achieve proposed pavement subgrade elevations.

Preliminary Foundation Design Recommendations

Conventional shallow foundations, supported in newly placed compacted fill.

2,500 to 3,000 Ibs/ft> maximum allowable soil bearing pressure.

The design of the foundations will depend in large part on the results of the future design-
level geotechnical study. Minimum reinforcement consisting of two (2) to four (4) No. 5
reinforcing bars is typically recommended for strip footings. Additional reinforcement may
be necessary for structural considerations.

Preliminary Floor Slab Design Recommendations

Conventional slab-on-grade, minimum 6 to 7 inches thick.

The design of the floor slabs will depend in large part on the results of the future design-
level geotechnical study. The actual thickness and reinforcement of the floor slabs should be
evaluated and designed by the structural engineer.

Preliminary Pavement Desigh Recommendations

ASPHALT PAVEMENTS (R = 40)

Thickness (inches)
Material Auto Parking and Truck Traffic
aterials Auto Drive Lanes
(TI = 4.0 t0 5.0) TI=6.0 TI1=7.0 TI=8.0 TI=9.0
Asphalt Concrete 3 3% 4 5 5,
Aggregate Base 4 6 7 8 10
Compacted Subgrade 12 12 12 12 12

- - ~ -
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PORTLAND CEMENT CONCRETE PAVEMENTS (R = 40)

Thickness (inches)

(TI = 6.0) TI=7.0 TI=8.0 TI=9.0
PCC 5 515 61> 8
Compacted Subgrade 1 1 R 3

(95% minimum compaction)
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2.0 SCOPE OF SERVICES

The scope of services performed for this project was in general accordance with our Proposal
No. 22P110, dated January 11, 2022. The scope of services included a visual site
reconnaissance, subsurface exploration, field and laboratory testing, and geotechnical
engineering analysis to evaluate the geotechnical feasibility of the proposed development. The
evaluation of the environmental aspects of this site was beyond the scope of services for this
geotechnical feasibility study.
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3.0 SITE AND PROJECT DESCRIPTION

3.1 Site Conditions

The subject site is located on the northwest corner of Eucalyptus Avenue and Grove Avenue in
Ontario, California. The site is bounded to the north by Edison Avenue, to the east by Grove
Avenue, to the south by Eucalyptus Avenue, and to the west by similar dairy properties and a
large composting facility. The general location of the site is illustrated on the Site Location Map,
included as Plate 1 of this report.

The site consists of eight (8) L- and rectangular-shaped parcels, which total 220+ acres in size.
Five (5) parcels in the site are presently developed with dairy farms. Structures located on the
dairy farms include single-family residences, milking facilities, shade structures and cattle pens.
Several man-made access roads are located throughout the dairies. Several detention basins
are located within the Costa and Whitegold parcels. In general, manure was visually observed in
the cattle pen areas. Although our exploration was not performed within the cattle pens, based
on our experience on similar properties nearby, the manure is likely 6 to 24+ inches in
thickness throughout the pen. Ground surface cover throughout the remaining areas of the
dairy farms consists of exposed soil, grasslands, turf grass and limited areas of asphaltic
concrete and Portland cement concrete.

One (1) parcel, located in the south-central area of the site, is presently developed as a crop
and animal farm. This parcel includes a single-family residence, shade structures and animal
pens. Several areas of the parcel include row crops. Ground surface cover consists of exposed
soil and Portland cement concrete in the driveway.

The remaining two (2) parcels, located in the central area of the site are presently developed as
truck storage lots. The lots possess single-family residences and an industrial building with a
footprint of 16,000+ ft>. Ground surface cover consists of exposed soil and areas of open-
graded gravel.

Bon View Avenue transects the western middle of the site in a north/south direction. It is
unknown if there are utilities in this roadway.

Detailed topographic information was not available at the time of this report. Based on
elevations obtained from Google Earth and visual observations made at the time of the
subsurface investigation, the overall site slopes downward to the south at a gradient of 1+
percent with localized variations, including berms and detention basins. Several berms were
observed throughout the property with heights ranging between 2 to 6% feet. The bottoms of
the detention basins appear to be approximately 3 to 10 feet lower than the adjacent site
grades. The maximum site elevation differential is approximately 23 feet.
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3.2 Proposed Development

A preliminary site plan (Scheme 04), prepared by RGA Office of Architectural Design, was
provided to our office by the client. Based on this plan, a portion of the northern half of the site
(approximately 78 acres) will be developed with medium-density residential buildings. It is
assumed the structures will consist of one- to two-story single-family residences. The residential
buildings are expected to be surrounded by concrete flatwork, turf grass, and landscape
planters. The development is also expected to include asphaltic concrete streets that will
connect the residences to the surrounding roads.

The central portion of the site, approximately 37 acres in size, will not be developed and will be
maintained as open space. The remaining southern half of the site will be developed with
twenty-five (25) commercial/industrial buildings ranging in size from 25,589+ ft*> to 206,463+
ft?>. The buildings are expected to include dock-high doors along at least one building wall. We
expect that the buildings will be surrounded by asphaltic concrete pavements in the parking and
drive areas, Portland cement concrete pavements in the truck court areas, with isolated areas
of concrete flatwork and landscape planters. As a part of the development, Bon View Avenue
will be abandoned and new public roadways will be constructed throughout the southern
portion of the site.

Detailed structural information has not been provided. It is assumed the residential buildings
will be of wood-frame and stucco construction and the commercial/industrial buildings will be of
tilt-up concrete construction, typically supported on conventional shallow foundations with
concrete slab-on-grade floors. Based on the assumed construction, maximum column and wall
loads for the proposed commercial/industrial buildings are expected to be on the order of 80 to
100 kips and 3 to 7 kips per linear foot, respectively.

No significant amounts of below grade construction, such as crawl spaces or nhew basements,
are expected to be included in the proposed development. Based on the assumed topography,
cuts and fills of up to 5 to 12+ feet are expected to be necessary to achieve the proposed site
grades.
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4.0 SUBSURFACE EXPLORATION

4.1 Scope of Exploration/Sampling Methods

The subsurface exploration for this project consisted of nine (9) hollow-stem auger borings
(identified as Boring Nos. B-1 through B-9) advanced to depths of 25 to 50+ feet below the
existing site grades. Additionally, two (2) hand auger borings (identified as HA-1 and HA-2)
were advanced to depths of 2+ feet within the existing grasslands. The borings were logged
during drilling by a member of our staff.

Boring Nos. B-1 through B-9 were advanced with hollow-stem augers, by a conventional truck-
mounted drilling rig. The two hand-augered borings were advanced with manually operated
hand tools. Representative bulk and relatively undisturbed soil samples were taken during
drilling. Relatively undisturbed soil samples were taken with a split barrel “California Sampler”
containing a series of one inch long, 2.416% inch diameter brass rings. This sampling method is
described in ASTM Test Method D-3550. In-situ samples were also taken using a 1.4+ inch
inside diameter split spoon sampler, in general accordance with ASTM D-1586. Both of these
samplers are driven into the ground with successive blows of a 140-pound weight falling 30
inches. The blow counts obtained during driving are recorded for further analysis. Bulk samples
were collected in plastic bags to retain their original moisture content. The relatively
undisturbed ring samples were placed in molded plastic sleeves that were then sealed and
transported to our laboratory.

The approximate locations of the borings are indicated on the Boring Location Plans, included
as Plate 2A and 2B in Appendix A of this report. The Boring Logs, which illustrate the conditions
encountered at the boring locations, as well as the results of some of the laboratory testing, are
included in Appendix B.

4.2 Geotechnical Conditions

Pavement

Asphaltic concrete pavements and PCC pavements exist within the study area; however, they
were not encountered at the boring log locations and were not evaluated during this study.

Open-graded gravel, 1% inch in thickness, was encountered at the ground surface of Boring No.
B-2.

Artificial Fill
Artificial fill soils were encountered beneath the open-graded gravel at Boring No. B-2 and at

the ground surface at the other boring locations extending to depths of 12 to 62+ feet below
ground surface. The fill soils generally consist of loose to medium dense silty fine sands.
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Occasional layers of loose to medium dense silty fine to coarse sands and fine to coarse sands
were encountered. The fill soils possess a disturbed and mottled appearance, with some
samples possessing asphaltic concrete fragments and twine rope pieces, resulting in their
classification as artificial fill.

Alluvium

Native alluvium was encountered beneath the fill at all of the boring locations. The native
alluvium extends to at least the maximum depth explored of 50+ feet below ground surface.
The alluvial soils generally consist of loose to very dense fine sands, silty fine sands, fine sandy
silts, and stiff to very stiff silty clays and fine sandy clays. Occasional layers of medium dense to
very dense silts, fine to coarse sands, clayey silts and clayey fine sands were encountered. In
general, the alluvial soils possess trace to extensive amounts of the iron oxide staining and
calcareous nodules and veining. Occasional samples possess slight cementation and porosity,
within the upper 10+ feet.

Groundwater

Free water was not encountered during the drilling of the borings for this investigation. Based
on the lack of water within the borings, and the moisture contents of the recovered soil
samples, the static groundwater table is considered to have been present at a depth in excess
of 50+ feet at the time of the subsurface exploration.

Recent water level data was obtained from the California State Water Resources Control Board,
GeoTracker, website, https://geotracker.waterboards.ca.gov/. One monitoring wells on record is
located 4,300+ feet northwest of the site. Water level readings within this monitoring well
indicate a high groundwater level of 135 feet below the ground surface in April 2020.
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5.0 LABORATORY TESTING

The soil samples recovered from the subsurface exploration were returned to our laboratory for
further testing to evaluate selected physical and engineering properties of the soils. The tests
are briefly discussed below. It should be noted that the test results are specific to the actual
samples tested, and variations could be expected at other locations and depths.

Classification
Recovered soil samples were classified using the Unified Soil Classification System (USCS), in
accordance with ASTM D-2488. The field identifications were then supplemented with additional

visual classifications and/or by laboratory testing. The USCS classifications are shown on the
Boring Logs and are periodically referenced throughout this report.

Dry Density and Moisture Content

The density has been evaluated for selected relatively undisturbed ring samples. These
densities were evaluated in general accordance with the method presented in ASTM D-2937.
The results are recorded as dry unit weight in pounds per cubic foot. The moisture contents are
determined in accordance with ASTM D-2216, and are expressed as a percentage of the dry
weight. These test results are presented on the Boring Logs.

Consolidation

Selected soil samples have been tested to evaluate their consolidation potential, in general
accordance with ASTM D-2435. The testing apparatus is designed to accept either natural or
remolded samples in a one-inch high ring, approximately 2.416 inches in diameter. Each sample
is then loaded incrementally in @ geometric progression and the resulting deflection is recorded
at selected time intervals. Porous stones are in contact with the top and bottom of the sample
to permit the addition or release of pore water. The samples are typically inundated with water
at an intermediate load to evaluate their potential for collapse or heave. The results of the
consolidation testing are plotted on Plates C-1 through C-7 in Appendix C of this report.

Maximum Dry Density and Optimum Moisture Content

Representative bulk samples were tested to evaluate their maximum dry density and optimum
moisture content. The results have been obtained using the Modified Proctor procedure, per
ASTM D-1557, and are presented on Plates C-8 and C-9 in Appendix C of this report. This test is
generally used for comparison with the in-situ densities of undisturbed field samples, and for
later compaction testing. Additional testing of other soil types or soil mixes may be necessary at
a later date.

Soluble Sulfates

Two representative samples of the near-surface soils were submitted to a subcontracted
analytical laboratory for evaluation of soluble sulfate content. Soluble sulfates are naturally
present in soils, and if the concentration is high enough, can result in degradation of concrete
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which comes into contact with these soils.

The results of the soluble sulfate testing are

presented below, and are discussed further in a subsequent section of this report.

Sample Identification

Soluble Sulfates (%)

Sulfate Classification

0.0122
0.0072

B-7 @ O to 5 feet
B-9 @ O to 5 feet

Corrosivity Testing

Negligible (S0)
Negligible (S0)

Two representative bulk samples of the near-surface soils were submitted to a subcontracted

analytical

laboratory for evaluation of minimum electrical

resistivity, pH, and chloride

concentrations. The resistivity of the soils is @ measure of their potential to attack buried metal
improvements such as utility lines. The results of the resistivity and pH testing are presented

below:
Minimum
Sample Identification Resistivity pH
(ohm-cm)
B-7 @ 0 to 5 feet 2,345 8.3
B-9 @ 0 to 5 feet 3,216 9.4

Organic Content Testing

Chlorides Nitrates
(mg/kg) (mg/kg)
94.4 43.0
33.1 80.5

Selected soil samples have been tested to evaluate their organic content, in accordance with

ASTM Test Method 2974. The results of the testing are

Sample Identification
HA-1 @ 0 to 6 inches
HA-1 @ 6 to 12 inches

HA-1 @ 12 to 18 inches

HA-1 @ 18 to 24 inches
HA-2 @ 0 to 6 inches
HA-2 @ 6 to 12 inches

HA-2 @ 12 to 18 inches
HA-2@ 18 to 24 inches

as follows:

Organic Content (%
6.6
5.9
4.0
2.4
14.4
18.5
8.5
2.7
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CALIFORNIA
GEOTECHNICAL

_SoCalGeo -

Proposed C/I and Residential Development — Ontario, CA
Project No. 22G126-1
Page 10



6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our review, field exploration, laboratory testing and geotechnical
analysis, the proposed development is considered feasible from a geotechnical standpoint.
Based on the preliminary nature of this investigation, further geotechnical
investigation(s) will be required prior to construction of the proposed development.
The recommendations contained in this report should be taken into the design, construction,
and grading considerations. The recommendations are contingent upon grading and foundation
construction activities being monitored by the geotechnical engineer of record.

The Grading Guide Specifications, included as Appendix D, should be considered part of this
report, and should be incorporated into the project specifications. The contractor and/or owner
of the development should bring to the attention of the geotechnical engineer any conditions
that differ from those stated in this report, or which may be detrimental for the development.

6.1 Seismic Design Considerations

The subject site is located in an area which is subject to strong ground motions due to
earthquakes. The performance of a site specific seismic hazards analysis was beyond the scope
of this investigation. However, numerous faults capable of producing significant ground motions
are located near the subject site. Due to economic considerations, it is not generally considered
reasonable to design a structure that is not susceptible to earthquake damage. Therefore,
significant damage to structures may be unavoidable during large earthquakes. The proposed
structures should, however, be designed to resist structural collapse and thereby provide
reasonable protection from serious injury, catastrophic property damage and loss of life.

Faulting and Seismicity

Research of available maps indicates that the subject site is not located within an Alquist-Priolo
Earthquake Fault Zone. Furthermore, SCG did not identify evidence of faulting during the
geotechnical investigation. Therefore, the possibility of significant fault rupture on the site is
considered to be low.

The potential for other geologic hazards such as seismically induced settlement, lateral
spreading, tsunamis, inundation, seiches, flooding, and subsidence affecting the site is
considered low.

Seismic Design Parameters

The 2019 California Building Code (CBC) provides procedures for earthquake resistant structural
design that include considerations for on-site soil conditions, occupancy, and the configuration
of the structure including the structural system and height. The seismic design parameters
presented below are based on the soil profile and the proximity of known faults with respect to
the subject site.
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Based on standards in place at the time of this report, the proposed development is expected to
be designed in accordance with the requirements of the 2019 edition of the California Building
Code (CBC), which was adopted on January 1, 2020.

The 2019 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD
Seismic Design Maps Tool, a web-based software application available at the website
www.seismicmaps.org. This software application calculates seismic design parameters in
accordance with several building code reference documents, including ASCE 7-16, upon which
the 2019 CBC is based. The application utilizes a database of risk-targeted maximum considered
earthquake (MCER) site accelerations at 0.01-degree intervals for each of the code documents.
The table below was created using data obtained from the application. The output generated
from this program is included as Plate E-1 in Appendix E of this report.

The 2019 CBC requires that a site-specific ground motion study be performed in accordance
with Section 11.4.8 of ASCE 7-16 for Site Class D sites with a mapped S; value greater than 0.2.
However, Section 11.4.8 of ASCE 7-16 also indicates an exception to the requirement for a site-
specific ground motion hazard analysis for certain structures on Site Class D sites. The
commentary for Section 11 of ASCE 7-16 (Page 534 of Section C11 of ASCE 7-16) indicates that
“In general, this exception effectively limits the requirements for site-specific hazard analysis to
very tall and or flexible structures at Site Class D sites.” Based on our understanding of the
proposed development, the seismic design parameters presented below were
calculated assuming that the exception in Section 11.4.8 applies to the proposed
structures at this site. However, the structural engineer should verify that this
exception is applicable to the proposed structures. Based on the exception, the spectral
response accelerations presented below were calculated using the site coefficients (F. and F.)
from Tables 1613.2.3(1) and 1613.2.3(2) presented in Section 16.4.4 of the 2019 CBC.

2019 CBC SEISMIC DESIGN PARAMETERS

Parameter Value
Mapped Spectral Acceleration at 0.2 sec Period Ss 1.641
Mapped Spectral Acceleration at 1.0 sec Period S1 0.588
Site Class - D
Site Modified Spectral Acceleration at 0.2 sec Period Swms 1.641
Site Modified Spectral Acceleration at 1.0 sec Period Sm1 1.007
Design Spectral Acceleration at 0.2 sec Period Sps 1.094
Design Spectral Acceleration at 1.0 sec Period Sp1 0.671

Liquefaction

Liquefaction is the loss of strength in generally cohesionless, saturated soils when the pore-
water pressure induced in the soil by a seismic event becomes equal to or exceeds the
overburden pressure. The primary factors which influence the potential for liquefaction include
groundwater elevation, soil type and plasticity characteristics, relative density of the soil, initial
confining pressure, and intensity and duration of ground shaking. The depth within which the
occurrence of liquefaction may impact surface improvements is generally identified as the upper
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50 feet below the existing ground surface. Liquefaction potential is greater in saturated, loose,
poorly graded fine sands with a mean (dso) grain size in the range of 0.075 to 0.2 mm (Seed
and Idriss, 1971). Non-sensitive clayey (cohesive) soils which possess a plasticity index of at
least 18 (Bray and Sancio, 2006) are generally not considered to be susceptible to liquefaction,
nor are those soils which are above the historic static groundwater table.

Research of the San Bernardino County Land Use Services website indicates that the subject
site is not located within a zone of liquefaction susceptibility. In addition, based on the lack of
groundwater in the upper 50+ feet, the subsurface conditions at the boring locations are not
considered to be conducive to liquefaction. Based on the mapping performed by San Bernardino
County and the conditions encountered at the boring locations, liquefaction is not considered to
be a design consideration for this project.

6.2 Geotechnical Design Considerations

General

The active cattle pen areas are covered with manure at the ground surface. Boring Nos. HA-1
and HA-2 were performed in the grassy field areas of the site. In the hand auger boring
locations, organic topsoil with an organic content greater than 5 percent was encountered in
the upper 18+ inches. The topsoil is underlain by fill soils that may possess moderate organic
content greater than 3 percent. The manure and organic topsoil with organic content greater
than 5 percent should be removed and exported from the site. It may be feasible to reuse some
of the organic soils in non-structural areas, such as landscaped planters. It may also be feasible
to use moderate organic content soils (between 3 and 5 percent organic content) in new
compacted fills, provided that they are cleaned of highly organic materials and can be blended
with the underlying soils in order to reduce the organic content to less than 3 percent
throughout.

The subject site is generally underlain by near-surface fill and native alluvial soils possessing
variable strengths and variable in-place densities. Where present at the boring locations, the fill
soils generally extend to depths of 3 to 62+ feet. Additionally, existing berms, with estimated
heights ranging between 2 and 6= feet are presumed to consist of undocumented fill materials.
Generally, the near surface alluvial soils within the upper 3 to 10+ feet at the boring locations
are loose to medium dense, and based on the results of consolidation/collapse testing, some of
the alluvial soils possess minor potentials for consolidation when loaded and collapse when
inundated with water. The underlying native alluvium is generally medium dense to dense with
more favorable consolidation/collapse characteristics. Based on the conditions at the boring
locations, remedial grading will be necessary within the proposed building areas in order to
remove the existing fill soils and a portion of the near-surface native alluvium in order to
replace these soils as compacted structural fill.

Settlement

The recommended remedial grading will remove the artificial fill soils and a portion of the
existing near-surface variable strength and variable density native alluvial soils, and replace
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these materials as compacted structural fill. The native soils that will remain in place below the
recommended depth of overexcavation are not anticipated to be subject to significant load
increases from the foundations of the new structures. Provided that the recommended remedial
grading is completed, the post-construction static settlements of the proposed structures are
expected to be within tolerable limits.

Soluble Sulfates

The results of the soluble sulfate testing, as discussed in Section 5.0 of this report, indicates a
soluble sulfate concentration of up to 0.0122 percent. This concentration is considered to be
negligible with respect to the American Concrete Institute (ACI) Publication 318 Building Code
Requirements for Structural Concrete and Commentary. Therefore, specialized concrete mix
designs are not considered to be necessary, with regard to sulfate protection purposes. It is,
however, recommended that additional soluble sulfate testing be conducted during the design-
level geotechnical investigation and at the completion of rough grading to verify the soluble
sulfate concentrations of the soils which are present at the proposed building pad grades.

Corrosion Potential

The results of the electrical resistivity and pH testing indicate that the tested samples of the on-
site soils have minimum resistivity values of 2,345 and 3,216 ohm-cm, and pH values of 8.3 to
9.4. These test results have been evaluated in accordance with guidelines published by the
Ductile Iron Pipe Research Association (DIPRA). The DIPRA guidelines consist of a point system
by which characteristics of the soils are used to quantify the corrosivity characteristics of the
site. Resistivity and pH are two of the five factors that enter into the evaluation procedure.
Redox potential, relative soil moisture content and sulfides are also included. Although sulfide
testing and redox potential were not part of the scope of services for this project, we have
evaluated the corrosivity characteristics of the on-site soils using resistivity, pH and moisture
content. Based on these factors, and utilizing the DIPRA procedure, the on-site soils
are considered to be highly corrosive to ductile iron pipe. Therefore, some type of
protection is expected to be required for cast iron or ductile iron pipes. It should be
noted that SCG does not practice in the field of corrosion engineering, and therefore, the client
may also wish to contact a corrosion engineer to provide a more thorough evaluation.

The results of laboratory testing indicated that the tested soil samples possess a chloride
concentration of up to 94.4 mg/kg. Based on American Concrete Institute (ACI) Publication 318
Building Code Requirements for Structural Concrete and Commentary, reinforced concrete that
is exposed to external sources of chlorides requires corrosion protection for the steel
reinforcement contained within the concrete. ACI 318 defines concrete exposed to moisture and
an external source of chlorides as “severe” or exposure category C2. ACI 318 does not clearly
define a specific chloride concentration at which contact with the adjacent soil will constitute a
“C2" or severe exposure. However, the Caltrans Memo to Designers 10-5, Protection of
Reinforcement Against Corrosion Due to Chlorides, Acids and Sulfates, dated June 2010,
indicates that soils possessing chloride concentrations greater than 500 mg/kg are considered
to be corrosive to reinforced concrete. Based on the results of chloride testing, the onsite
soils are considered to possess a C1 exposure with respect to reinforced concrete.
Since SCG does not practice in the area of corrosion engineering, we recommend that the client
contact a corrosion engineer in order to provide a more thorough evaluation, if desired.
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Nitrates present in soil can be corrosive to copper tubing at concentrations greater than 50
mg/kg. The tested samples possess nitrate concentration of up to 80.5 mg/kg. Based on the
test results, the on-site soils are considered to be corrosive to copper pipe. Since
SCG does not practice in the area of corrosion engineering, we recommend that the
client contact a corrosion engineer to provide recommendations for the protection
of copper tubing/pipe in contact with the on-site soils.

Expansion

The near surface soils at this site generally consist of silty fine sands and sandy silts. These soils
are expected to have a very low expansion potential and no design considerations related to
expansive soils are considered warranted for this site. It is recommended that additional
expansion index testing be conducted during design-level geotechnical investigation and at the
completion of rough grading to verify the expansion potential of the as-graded building pads.

Organic Content and Manure

It is recommended that manure and organic topsoil be removed during site stripping. Based on
our observations at the time of subsurface exploration and on our experience in the area, we
estimated that the maximum thickness of the manure ranged from 6 to 24+ inches with greater
localized thicknesses within the cattle pen areas. Some stripping of the soils located directly
beneath the manure in the cattle pen areas may also be necessary if the manure has been
blended or mixed with the near surface soils in these areas.

Organic topsoil materials with organic contents ranging between 4 and 19 percent were
encountered within the upper 18% inches at Boring Nos. HA-1 and HA-2. The topsoil is
underlain by fill soil that may possess moderate organic contents over 3 percent. It is expected
that grubbing and segregating of the soils within the upper 12 to 18 inches within the grassy
field areas will be necessary prior to grading. Additional buried organic materials encountered
during grading should also be segregated from the soils to be used as structural fill and
disposed of offsite. Alternatively, it may be feasible to reuse some of the highly organic soils in
non-structural areas, such as landscape planters.

As previously discussed, some of the soils located below the topsoil, and presumably some of
the soils beneath the manure, may possess moderate organic contents between 3 and 5
percent. It may be feasible to reuse some of the near-surface soils from the cattle pen and
grassy field areas (not including manure or organic topsoil), provided that these soils are
cleaned of apparent vegetation and organic material, and thoroughly blended with the inorganic
soils from greater depths at the site. Based on our experience with similar projects in the
vicinity of the project site, a final mixture containing less than 3 percent organic content is
acceptable for the project site. However, it is not recommended that soils possessing
appreciable organic fibers or other organic material be reused as fill, and it may be very difficult
to blend soils possessing organic contents greater than 5 percent to an organic content of less
than 3 percent. It is recommended that additional organic testing be conducted during the
design-level geotechnical investigation and during rough grading of the building pads in order to
evaluate that the organic contents of the blended on-site soils are within the acceptable limits.
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Shrinkage/Subsidence

Removal and recompaction of the near-surface fill soils is estimated to result in an average
shrinkage of 5 to 15 percent. It should be noted that the potential shrinkage estimate is based
on dry density testing performed on small-diameter samples taken at the boring locations. If a
more accurate and precise shrinkage estimate is desired, SCG can perform a shrinkage study
involving several excavated test-pits where in-place densities are determined using in-situ
testing methods instead of laboratory density testing on small-diameter samples. Please
contact SCG for details and a cost estimate regarding a shrinkage study, if desired.

Minor ground subsidence is expected to occur in the soils below the zone of removal, due to
settlement and machinery working. The subsidence is estimated to be 0.10 feet.

These estimates are based on previous experience and the subsurface conditions encountered
at the boring locations. The actual amount of subsidence is expected to be variable and will be
dependent on the type of machinery used, repetitions of use, and dynamic effects, all of which
are difficult to assess precisely.

Grading and Foundation Plan Review

No grading or foundation plans were available at the time of this report. It is therefore
recommended that we be provided with copies of the preliminary plans, when they become
available, for review with regard to the conclusions, recommendations, and assumptions
contained within this report. These plans should also be made available prior to performance of
the design-level geotechnical investigation.

6.3 Preliminary Site Grading Recommendations

The preliminary grading recommendations presented below are based on the design details that
were available at the time of this report, and the subsurface conditions encountered at our
boring locations. These recommendations are general in nature, and should be confirmed as
part of the design-level geotechnical investigation.

Site Stripping and Demolition

Initial site stripping should include removal of manure, organic topsoils, and
surficial vegetation. Based on the conditions at the two hand-augered borings, we expect
that stripping of the soils in the grassy field areas will be required to depths of at least 12 to
18+ inches. Additional stripping may be necessary in the cattle pen areas if manure has been
blended with the near-surface soils located beneath the manure. The actual extent of site
stripping should be evaluated in the field by the geotechnical engineer, based on the organic
content and stability of the materials encountered.

The bottom of existing ponds may contain chemicals, silt deposits, soft, saturated soil or other
unsuitable material. Additional overexcavation in the pond areas may be necessary depending
on the soil chemical composition, saturation level, silt content and relative density.
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The proposed development will require demolition of the existing buildings, dairy structures and
pavements. Additionally, existing improvements that will not remain in place for use with the
new development should be removed in their entirety. This should include all foundations, floor
slabs, utilities, silos, driveways and other subsurface improvements associated with the existing
structures. The existing roadway pavements are not expected to be reused with the new
development. Debris resultant from demolition should be disposed of offsite. Alternatively,
concrete and asphalt debris may be pulverized to a maximum 2-inch particle size, well mixed
with the on-site sandy soils, and incorporated into new structural fills or it may be crushed and
made into Crushed Miscellaneous Base (CMB), if desired.

Treatment of Existing Soils: Building Pads

Remedial grading will be necessary within the proposed building pad areas to remove a portion
of the existing variable strength and variable density near-surface alluvial soils and to provide a
uniform blanket of compacted fill upon which to support the proposed structures. The depth of
overexcavation should be evaluated during the design level geotechnical investigation. On a
preliminary basis, overexcavation to depths of 5 to 7+ feet below existing and proposed
building pad grades should be anticipated. Additional recommended overexcavation within the
foundation areas will likely be 3 to 5% feet below the foundation bearing grades. Please note
that adverse geologic conditions encountered during the design level investigation could result
in additional overexcavation requirements.

The overexcavation areas should extend at least 5 feet beyond the building perimeters and
foundations, and to an extent equal to the depth of fill below the new foundations. If the
proposed structures incorporate exterior columns (such as for a canopy or overhang) the
overexcavation should also encompass these areas.

Treatment of Existing Soils: Retaining Walls and Site Walls

Although not indicated on the site plan, it may be necessary to construct some small retaining
walls or site walls at or near the existing surface grade. Overexcavation will also be necessary in
these areas to remove the existing fill soils and lower strength alluvium. The overexcavation
depth should be expected to be on the order of 2 to 3+ feet below proposed foundation
bearing grade.

Treatment of Existing Soils: Parking Areas

Based on economic considerations, overexcavation of the existing soils in the new parking areas
is not considered warranted, with the exception of areas where lower strength, or unstable soils
are identified by the geotechnical engineer during grading.

Subgrade preparation in the new parking areas should initially consist of removal of manure,
soils disturbed during stripping and demolition operations. The geotechnical engineer should
then evaluate the subgrade to identify areas of additional unsuitable soils. The subgrade soils
should then be scarified to a depth of 12+ inches, moisture conditioned to within 0 to 4 percent
above the optimum moisture content, and recompacted to at least 90 percent of the ASTM D-
1557 maximum dry density. Based on the presence of variable strength soils throughout the
site, it is expected that some isolated areas of additional overexcavation may be required to
remove zones of lower strength, unsuitable soils.
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Grading Guide Specifications Page 3

concrete. Ample water and compactive effort should be applied to the fill materials as
they are placed in order that all of the voids between each of the fragments are filled
and compacted to the specified density.

e Subsequent rows of rocks should be placed such that they are not directly above a row
placed in the previous lift of fill. A minimum 5-foot offset between rows is
recommended.

e To facilitate future trenching, oversized material should not be placed within the range
of foundation excavations, future utilities or other underground construction unless
specifically approved by the soil engineer and the developer/owner representative.

e Fill materials approved by the Geotechnical Engineer should be placed in areas previously
prepared to receive fill and in evenly placed, near horizontal layers at about 6 to 8 inches in
loose thickness, or as otherwise determined by the Geotechnical Engineer for the project.

e Each layer should be moisture conditioned to optimum moisture content, or slightly above,
as directed by the Geotechnical Engineer. After proper mixing and/or drying, to evenly
distribute the moisture, the layers should be compacted to at least 90 percent of the
maximum dry density in compliance with ASTM D-1557-78 unless otherwise indicated.

e Density and moisture content testing should be performed by the Geotechnical Engineer at
random intervals and locations as determined by the Geotechnical Engineer. These tests
are intended as an aid to the Earthwork Contractor, so he can evaluate his workmanship,
equipment effectiveness and site conditions. The Earthwork Contractor is responsible for
compaction as required by the Geotechnical Report(s) and governmental agencies.

e Fill areas unused for a period of time may require moisture conditioning, processing and
recompaction prior to the start of additional filling. The Earthwork Contractor should notify
the Geotechnical Engineer of his intent so that an evaluation can be made.

e Fill placed on ground sloping at a 5-to-1 inclination (horizontal-to-vertical) or steeper should
be benched into bedrock or other suitable materials, as directed by the Geotechnical
Engineer. Typical details of benching are illustrated on Plates D-2, D-4, and D-5.

e Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet
and rebuilt with fill (see Plate D-1), as determined by the Geotechnical Engineer.

e All cut lots should be inspected by the Geotechnical Engineer for fracturing and other
bedrock conditions. If necessary, the pads should be overexcavated to a depth of 3 feet
and rebuilt with a uniform, more cohesive soil type to impede moisture penetration.

e Cut portions of pad areas above buttresses or stabilizations should be overexcavated to a
depth of 3 feet and rebuilt with uniform, more cohesive compacted fill to impede moisture
penetration.

e Non-structural fill adjacent to structural fill should typically be placed in unison to provide
lateral support. Backfill along walls must be placed and compacted with care to ensure that
excessive unbalanced lateral pressures do not develop. The type of fill material placed
adjacent to below grade walls must be properly tested and approved by the Geotechnical
Engineer with consideration of the lateral earth pressure used in the design.



Grading Guide Specifications Page 4

Foundations

Fill Slopes

Cut Slopes

The foundation influence zone is defined as extending one foot horizontally from the outside
edge of a footing, and proceeding downward at a %2 horizontal to 1 vertical (0.5:1)
inclination.

Where overexcavation beneath a footing subgrade is necessary, it should be conducted so
as to encompass the entire foundation influence zone, as described above.

Compacted fill adjacent to exterior footings should extend at least 12 inches above
foundation bearing grade. Compacted fill within the interior of structures should extend to
the floor subgrade elevation.

The placement and compaction of fill described above applies to all fill slopes. Slope
compaction should be accomplished by overfilling the slope, adequately compacting the fill
in even layers, including the overfilled zone and cutting the slope back to expose the
compacted core

Slope compaction may also be achieved by backrolling the slope adequately every 2 to 4
vertical feet during the filling process as well as requiring the earth moving and compaction
equipment to work close to the top of the slope. Upon completion of slope construction,
the slope face should be compacted with a sheepsfoot connected to a sideboom and then
grid rolled. This method of slope compaction should only be used if approved by the
Geotechnical Engineer.

Sandy soils lacking in adequate cohesion may be unstable for a finished slope condition and
therefore should not be placed within 15 horizontal feet of the slope face.

All fill slopes should be keyed into bedrock or other suitable material. Fill keys should be at
least 15 feet wide and inclined at 2 percent into the slope. For slopes higher than 30 feet,
the fill key width should be equal to one-half the height of the slope (see Plate D-5).

All fill keys should be cleared of loose slough material prior to geotechnical inspection and
should be approved by the Geotechnical Engineer and governmental agencies prior to filling.

The cut portion of fill over cut slopes should be made first and inspected by the
Geotechnical Engineer for possible stabilization requirements. The fill portion should be
adequately keyed through all surficial soils and into bedrock or suitable material. Soils
should be removed from the transition zone between the cut and fill portions (see Plate D-
2).

All cut slopes should be inspected by the Geotechnical Engineer to determine the need for
stabilization. The Earthwork Contractor should notify the Geotechnical Engineer when slope
cutting is in progress at intervals of 10 vertical feet. Failure to notify may result in a delay
in recommendations.

Cut slopes exposing loose, cohesionless sands should be reported to the Geotechnical
Engineer for possible stabilization recommendations.

All stabilization excavations should be cleared of loose slough material prior to geotechnical
inspection. Stakes should be provided by the Civil Engineer to verify the location and
dimensions of the key. A typical stabilization fill detail is shown on Plate D-5.
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Subdrains

Stabilization key excavations should be provided with subdrains. Typical subdrain details
are shown on Plates D-6.

Subdrains may be required in canyons and swales where fill placement is proposed. Typical
subdrain details for canyons are shown on Plate D-3. Subdrains should be installed after
approval of removals and before filling, as determined by the Soils Engineer.

Plastic pipe may be used for subdrains provided it is Schedule 40 or SDR 35 or equivalent.
Pipe should be protected against breakage, typically by placement in a square-cut
(backhoe) trench or as recommended by the manufacturer.

Filter material for subdrains should conform to CALTRANS Specification 68-1.025 or as
approved by the Geotechnical Engineer for the specific site conditions. Clean %-inch
crushed rock may be used provided it is wrapped in an acceptable filter cloth and approved
by the Geotechnical Engineer. Pipe diameters should be 6 inches for runs up to 500 feet
and 8 inches for the downstream continuations of longer runs. Four-inch diameter pipe
may be used in buttress and stabilization fills.
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