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1.0 INTRODUCTION

This report contains the findings of the geotechnical investigation perfor
Converse to assist with the design and construction of the Bloomington Ani
located at 18313 Valley Boulevard Bloomington Area of San Bernardin
California. The approximate location of the project is shown in Figure
Approximate Project Location Map.

by Miller Architectural Corporation, San Bernarg Real Estate Services-
Project Management, and their authorized agentg ort be made available to
the prospective bidders for bidding purposes. How are responsible for
their own interpretation of the site condition d beyond the boring locations,

According to the infor i er Architectural Corporation, the
Bloomington Animal Shel j

igh x 8” thick CMU wall along the Interstate freeway 10 (I-10).
igh x 8” thick CMU wall along the east and west property lines.
Outdoor community events for school group, tours, and presentations
Trash disposal
Segregated and covered parking

We have assumed that there will also be one water infiltration device installed within the
project area. Also, associated with the above-mentioned development, there will be

Converse Consultants
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interior streets, concrete walkways, underground utilities, and landscaping. Based
the shallow relief on the site, it is anticipated that grading will consist of cuts and fi
up to about 5 feet or less.

3.0 SITE DESCRIPTION

The approximately 6-acre, 330" x 800’ site is located in the unincorpo
Bloomington in the San Bernardino Valley, surrounded by the

ad three to four enclosed
css roads, a basketball

footprint of the proposed animal shelter location.
structures, two gazebos, parking areas with a

e e Ty Y, S - T Y

Photograph No. 1, Present site conditions facing northeast from the eastern edge of the infiltration
basin.

Converse Consultants
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Photograph " Pee si nditio facing
4.0 SCOPE OF WORK

The scope of Converse’s investigatio described i

e following sections.
4.1 Project Set-up

We reviewed the following

logic/geotech
d seismic hazard

a geotechnical exploration plan and submitted it to Mr. Brent Adams
Architectural Corporation for approval.

such that is available.

Notified Underground Service Alert (USA) at least 48 hours prior to drilling to clear
the boring locations of any conflict with existing underground utilities.

Engaged a California-licensed driller to drill exploratory borings.

Converse Consultants
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4.2 Subsurface Exploration

Eight borings (BH-01 through BH-08) were drilled on December 8, 2022, to inve
the subsurface conditions using a truck mounted drill rig equipped with

for percolation testing that was performed on December 9, 2022.
The purpose of the borings was to:

= Estimate the extent and depths of remedial gradi

= Classify the soils within the borings.

= Collect soils samples for laboratory testin

= Determine the excavatability of the soll.

= Preform percolation testing in two of the bo
bgs.

t depths of 5.3 and 10.2 feet

Details of these borings are presentediin Table No. ¥ Summary of Borings.

Table No. 1, Summary of Borifie
Boring Depth (* ogs) .ater Depth

Date Completed
Proposed amplec (ft, bgs) P

12/8/2022
N/E 12/8/2022
N/E 12/8/2022
N/E 12/8/2022
N/E 12/8/2022
N/E 12/8/2022
N/E 12/8/2022
N/E 12/8/2022
N/E 12/8/2022
N/E 12/8/2022

ot Encountered
ation of the borings, see Figure No. 2, Approximate Boring Locations Map.

The approximate locations of the borings are shown on Figure No. 2, Approximate
Boring and Percolation Test Locations Map. A detailed discussion of subsurface
exploration is presented in Appendix A, Field Exploration.

Converse Consultants
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4.3 Laboratory Testing

Representative samples of the site soils were tested in the laboratory to aid
classification, and to evaluate relevant engineering properties. These tests ingludetithe
following.

= In-situ moisture contents and dry densities (ASTM D2216 and
= R-value (California Test 301)

= Soil corrosivity (California Test Methods 643, 422, and 41
= Collapse potential (ASTM D4546)

= Grain size analysis (ASTM D6913)

=  Maximum dry density and optimum-moisture content (ASTM D15
= Direct shear (ASTM D3080)
= Consolidation (ASTM D2435)

For in-situ moisture and dry density data, see th ppendix A, Field
Exploration. For a description of the laboratory t ethods and test results, see

testing program was assembled
and evaluated. Geotechnic mptled data were performed, followed
present our findings, conclusions, and

A general ion of the subsurface conditions, various materials and groundwater
condition d at the site during our field exploration is discussed below.

consist of a mixture of sand, silt, gravel and cobbles. Few to some
ches in maximum dimension and cobbles up to 6 inches in maximum

ernible fill soils were not identified in our subsurface exploration; however, the site
ve been previously graded for the former Ayala Park and fill soil is likely present.
sent, the fill soils were likely derived from on-site sources and are similar to the
native alluvial soils in composition and density.

Converse Consultants
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For a detailed description of the subsurface materials encountered in the explora
borings, see Drawings No. A-2 through A-11, Logs of Borings, in Appendix A,
Exploration.

5.2 Groundwater

Groundwater was not encountered during the field investigation up
feet bgs.

The GeoTracker database (SWRCB, 2022) was reviewed for gro
sites within an approximately 1.0-mile radius of the proposed develof
that search are as follows.

= Merit Oil (Site No. # T0607100201), located ately 5,200 feet northeast
of the project site reported groundwater a
= SBCFD Central Valley #76 (Site No. # ed approximately

to 300 feet bgs in 1997.

) was reviewed for current and

The National Water Information Syst
i oximately 1.0-mile radius of the

historical groundwater data fro
proposed development and the

Groundwater Depth
Range (ft. bgs)

1956-2001

240.0-288.0
east of project site

Cedar Place south of railroad
acks; approximately 2,800 feet 250.0-260.81 2001-2008
east of project site

Department of Water Resources database (DWR, 2022) was reviewed
ndwater data from sites within a 1.0-mile radius of the project site. One
d within a 1.0-mile radius of the project site that contained groundwater
Details of that record are listed below.

Well Name Chino 1006993 (Station 340672N1173970W001), located
approximately 2,800 feet east of the project site, reported groundwater at a depth
ranging from 101.00 to 335.00 feet bgs in 1993.

Well Number 01S05W22M003S (Station 340672N1173967W001), located
approximately 2,800 feet east of the project site, reported groundwater at a depth
ranging from 127.21 to 260.81 feet bgs between 2005 and 2008.

Converse Consultants
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Based on available data, the historical high groundwater level reported at wells with
approximately one mile of the site was approximately 101.00 feet bgs. C
groundwater is expected to be deeper than 101.00 feet bgs. Groundwater
expected to be encountered during excavation or construction. It should be oted
the groundwater level could vary depending upon the seasonal precip
possible groundwater pumping activity in the site vicinity. Shallow perched gro
may be present locally, particularly following precipitation.

5.3 Expansive Soils

Expansive soils are characterized by their ability to undergo significarnt
(shrink or swell) due to variations in moisture content. Changes in soil
can result from precipitation, landscape irrigation, utili ¢
groundwater, drought, or other factors and may (g acceptable settlement or
heave of structures or concrete slabs supported @
location below finish subgrade, expansive soils . ental effect on
structures.

olidation generally exist in regions of
moisture deficiency. Colla are generally defined as soils that have potential

the amount of proposed fill or structure loads.
to collapse/hydro-consolidation include wind-blown silt, weakly
silt where the cementing agent is soluble (e.g., soluble gypsum,
luvial deposits within semi-arid to arid climate, and certain

ay have a potential to collapse upon wetting in arid climate regions.
onsolidation may occur when the soluble cements (carbonates) in the
e, causing the soil to densify from its loose/low density configuration

degree of collapse of a soil can be defined by the collapse potential value, which is
sed as a percent of collapse of the total sample using the Collapse Potential Test
D4546). According to the ASTM guideline, the severity of collapse potential is
commonly evaluated by the following Table No. 3, Collapse Potential Values.

Converse Consultants
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Table No. 3, Collapse Potential Values

Collapse Potential Value (%) Severity of Problem

0 None
0.1to2 Slight
2.1t06.0 Moderate
6.0 to 10.0
>10

5.5 Excavatability

The subsurface materials at the project are expecte excavatable by conventional
heavy-duty earth moving equipment. tion will be difficult if high
concentration of gravel or cobbles are g excavation depth.

The phrase “conventional heavy-dut ion @quipment” is intended to include
commonly used equipment s pers, and trenching machines. It
does not include hydraulic jackhammers, blasting, or other

XCavate hard earth materials. Selection
of an appropriate excava ent models should be done by an experienced

earthwork contractor.

the uncertainties involved in the nature and depositional
th material, care should be exercised in interpolating or

Regional Geology

The project site lies within the northernmost portion of the Peninsular Ranges
Geomorphic Province of California, near the boundary with the Transverse Ranges
Province. The Peninsular Ranges Province is characterized by northwest trending

Converse Consultants
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valleys and mountain ranges, which have formed in response to the regional tectog
forces along the boundary between the Pacific and North American tectonic plates
geologic structure is dominated by northwest trending right-lateral faults, most
the San Andreas Fault System. The Peninsular Ranges Geomorphic Provin
of a series of northwest-trending mountain ranges and valleys bounded on t
the San Bernardino and San Gabriel Mountains, on the west by the Los Angel

of the Southern California
Batholith. Broad, linear, alluvial valleys erosion of these principally

granitic mountain ranges.

structural block bounded e and Ellsinore fault. The northern
boundary is formed by. pressional faults associated with the
Transverse Ranges Phys Province. The southern boundary is less clearly
defined.

is underlain by late Holocene aged young alluvial-fan deposits (Qyfs),
pnsolidated to slightly consolidated coarse-grained sand having slightly
lissected surfaces to alluvial deposited boulders (Morton and Miller,

Flooding
of National Flood Insurance Rate Maps indicates that the project site is within a

Flood Hazard Zone "X". The Zone “X” is designated as an “Area of Minimal Flood
Hazard” (FEMA, 2008).

Converse Consultants
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7.0 FAULTING AND SEISMICITY

The approximate distance and seismic characteristics of nearby faults as
seismic design coefficients are presented in the following subsections.

7.1 Faulting

The proposed site is situated in a seismically active region. A
areas of Southern California, ground-shaking resulting from ea
with nearby and more distant faults may occur at the project site. D
project, seismic activity associated with active faults can be expe
moderate to strong ground shaking at the site. Revig recent seis

The project site is not located within a currently
Fault Zone for surface fault rupture (CGS, 2007;
Summary of Regional Faults, summarizgs :

, 2022). Table No. 4,
a of known faults capable of
e generalized coordinates
culated using the National
Seismic Hazard Maps Database (USGS, er published geologic data.

Fault Name
and Section

Length Slip Rate | Maximum
(km) (mm/year) | Magnitude

Nistar Slip
v Sense
)

" Closest | ‘

San Jacinto strike slip

Cucamonga thrust 28 5.0 6.70
S. San Andr strike slip 548 n/a 8.18
Cleghorn strike slip 25 3.0 6.80
San Jose strike slip 20 0.5 6.70
28.8 strike slip 24 1.0 6.70
28.87 strike slip 29 1.0 6.80
est) 30.18 reverse 50 1.0 7.20
31.39 strike slip 241 n/a 7.85
31.53 reverse 57 2.0 7.20
onnected 31.53 reverse 76 2.0 7.30
=Sawpit 44.88 reverse 16 0.5 6.70
ente Hills (Coyote Hills) 46.81 thrust 17 0.7 6.90
55.01 strike slip 22 15 6.80
San Joaquin Hills 55.99 thrust 27 0.5 7.10

Puente Hills (Santa Fe 58.7 thrust 11 0.7
Springs) 6.70

Converse Consultants
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Fault Name I;:_Iosest Slip Length Slip Rate | Maximvu’
. istance "
and Section (km) Sense (km) (mml/year) | Magni® Je

Helendale-So Lockhart 59.08 strike slip 114

North Frontal (East) 63.14 thrust 27

Pinto Mtn 63.18 strike slip 74

Elysian Park (Upper) 64.18 reverse 20

Puente Hills (LA) 67.57 thrust 22

Verdugo 69.46 reverse 29

Newport Inglewood 69.76 strike slip 208

Connected alt 2

Newport-Inglewood, alt 1 69.88 strike slip

Newport Inglewood 69.88 strike slip

Connected alt 1

Newport-Inglewood 71.01 strike slip 700

(Offshore)

Hollywood 76.39 6.70

Lenwood-Lockhart-Old 76.77

Woman Springs 7.50

Santa Monica Connected 81.29

alt 2 7.40

Johnson Valley (No) 0.6 6.90

San Gabriel 1.0 7.30

Sierra Madre (San 2.0

Fernando) ( 6.70

Palos Verdes Connected strike slip 285 3.0 7.70

Palos Verdes strike slip 99 3.0 7.30

Landers strike slip 95 0.6 7.40

Burnt Mtn strike slip 21 0.6 6.80
strike slip 14 1.0 6.60
strike slip 79 2.6 7130
strike slip 19 0.6 6.70

thrust 33 1.5 6.90

strike slip 54 0.6 7.10
strike slip 65 0.7 7.10
strike slip 186 3.0 7.40

gurce: https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/)
CBC Seismic Design Parameters

Seismic parameters based on the 2022 California Building Code (CBC, 2022) and
ASCE 7-16 are provided in the following table. These parameters were determined

Converse Consultants
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using the generalized coordinates (34.0694N, 117.4053W) and the Seismic Desij
Maps ATC online tool.

Table No. 5, CBC Seismic Design Parameters
Seismic Parameters
Site Coordinates
Site Class

Risk Category

Mapped Short period (0.2-sec) Spectral Response Acceleration,
Ss

Mapped 1-second Spectral Response Acceleration, S;
Site Coefficient (from Table 1613.5.3(1)), Fa

Site Coefficient (from Table 1613.5.3(2)), Fv 1.7

MCE 0.2-sec period Spectral Response Acceleration, 1.5609g
MCE 1-second period Spectral Response A 1.027¢g
Design Spectral Response Acceleration 1.0409g
Design Spectral Response Acceleration d, Sp1 0.685¢g
Maximum Peak Ground Acceler, 0.727g

7.3 Secondary Effec i Activity

cts of seismic activity on a project site may include
surface fault rup il li , landslides, lateral spreading, seismic settlement,

The project site is not located within a currently designated
Bernardino County Hazard Map fault zone (CGS, 2007; San

Liquefaction is defined as the phenomenon in a soil mass, because of the
lopment of excess pore pressures, soil mass suffers a substantial reduction in its
trength. During earthquakes, excess pore pressures in saturated soil deposits may
develop as a result of induced cyclic shear stresses, resulting in liquefaction. Soll
liquefaction occurs in submerged granular soils during or after strong ground shaking.
There are several requirements for liquefaction to occur. They are as follows.

Converse Consultants
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= Soils must be submerged.

= Soils must be primarily granular.

= Soils must be contractive, that is, loose to medium-dense.

= Ground motion must be intense.

= Duration of shaking must be sufficient for the soils to lose shear resist

liquefaction (San Bernardino County, 2019b). The potential for lique
expected to be very low. Based on a site-specific settlement
Appendix C, Liguefaction and Settlement Analysis, liquefaction se
for the site.

Seismic Settlement: Dynamic dry settlement may ocg
soils during a large seismic event. Based on a site-sp
in Appendix C, Liquefaction and Settlement Ana
the potential for up to approximately 1.4 inches of %

ement analysis presented
ate that the site will have

Lateral Spreading: Seismically induce : ing involves primarily lateral
movement of earth materials over [ i ich are liquefied due to
ground shaking. It differs from slope
large movement does not occ ‘
ground surface. Lateral spr

demonstratéd by near-vertical cracks with
il _m@ss involved. The topography at the
project site and in the i [ iCInity | . Under these circumstances, the

Tsunamis: Tsu ves generated in large bodies of water by fault
displacement ajor ground m ent. Based on the inland location of the site,
tsunamis do ose a hazard to this site.

ced Flooding: This is flooding caused by failure of dams or other
uctures as a result of earthquakes. Review of the California Department
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8.0 LABORATORY TEST RESULTS

Laboratory testing was performed to determine the physical and c
characteristics and engineering properties of the subsurface soils. Tests gesults<ahe
included in Appendix A, Field Exploration and Appendix B, Laboratory Testin gra

Discussions of the various test results are presented below.

8.1 Physical Testing

= |n-situ Moisture and Dry Density — In-situ dry density and mois

83.0 to 118.0 pcf with moisture contents rang 1to 17 pe
are presented in the log of borings in Appeg Exploration.

= Expansion Index —Four representative bu D the upper 5 feet of
the site materials were tested in accorda tandard D4829 to
evaluate the expansion potential. Ids indicated an expansion index

of 0, corresponding to very low €

= Collapse Potential — T, ) ialy of three relatively undisturbed
I Standard D4546 under a vertical
). The test results showed collapse
to slight collapse potential.

representative samples were tested in accordance
to determine the relative grain size distribution. The

potential of 0.6 to 1%
= Grain Size Analysis
with ASTM

Density and Optimum Moisture Content — Typical moisture-density
two representative soil samples were performed in accordance
ard D1557. The test results are presented in Drawing No. B-2,

The laboratory maximum dry density was 118.2 and 121.0 pounds per
(pcf), with optimum moisture contents of 10.5 and 8.3 percent,

—Two direct shear tests were performed in accordance with ASTM
D3080 on relatively undisturbed ring samples. The direct shear test
gsults are presented in Drawings No. B-3 and B-4, Direct Shear Test Results in
Appendix B, Laboratory Testing Program.

Consolidation Test — Two consolidation tests were conducted in accordance with
ASTM Standard D2435 method. For test results, including sample density and
moisture content, see Drawing Nos. B-5 and B-6, Consolidation Test Results in
Appendix B, Laboratory Testing Program.
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8.2 Chemical Testing - Corrosivity Evaluation

Two representative soil samples were tested to determine minimum electrical res
pH, and chemical content, including soluble sulfate and chloride concentrati
purpose of these tests was to determine the corrosion potential of site soils
in contact with common pipe materials. These tests were performed by AP En

and 417. The test results are summarized on the table below
Appendix B, Laboratory Testing Program.

of Corrosivity Test Results

Soluble Sulfates Soluble [In"Resistivity
(CA 417) il \ A 643)
(ppm) CA 42 (ppm) (Ohm-cm)

Table No. 6, Summar

Boring Depth
\[o} (feet)

BH-03 3.0-8.0 8.0

BH-07 0.0-2.0 8.1 33,110
9.0 PERCOLATION TESTING
Two percolation tests (PT-01 apd P rmed on December 9, 2022, to
evaluate water infiltration rate lon test data and calculations are
represented in Appendix D, ' i e estimated and design infiltration

rates at each test hole are

Percolation | Approx. Dep. Predominant Soil Average Percolation
Boring (feet) Types (USCS) Rate (inches/hour)

5.3 Silty Sand (SM) 1.82
10.2 Silty Sand (SM) 6.30

filtration rate during the final respective intervals in each test,
jon rate of 1.82 and 6.30 (inches/hour) can be used for depth of 5 feet
pectfully for selected percolation testing locations. Please note that

EARTHWORK RECOMMENDATIONS

Earthwork recommendations for the project are presented in the following sections.
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10.1 General

This section contains our general recommendations regarding earthwork and grad
the project. These recommendations are based on the results of our field

excavations should be conducted in such a manner as not to cau
and/or lateral support of existing utilities and structure (if any).

All debris, deleterious material, artificial fill and ed materials should be
removed from the site.

The final bottom surfaces of all excavations _shoulc observed and approved by the
project geotechnical consultant prior to 4alae ased on these observations
localized areas may require remedial gradi indicated herein. Therefore,
some variations in the depth and later ation"recommended in this report

should be anticipated.

10.2 Remedial Grading

Structures and building footi
to provide unifor
recompacted as

Id be uniformly supported by compacted fill. In order
ural areas should be overexcavated, scarified, and

whichever is deeper
15 inches below slab bottom

12 inches below finish grade

avation should extend to at least 2 feet beyond the footprint of the footings,
s or building foundations and at least 1 foot beyond the edge of pavement. The
cavation bottom should be scarified and compacted as described in Section 10.4,
Compacted Fill Placement.
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If isolated pockets of very soft, loose, eroded, or pumping soil are encountered,
unstable soil should be excavated as needed to expose undisturbed, firm
unyielding soils.

The contractor should determine the best manner to conduct the excavation ch t
there are no losses of bearing and/or lateral support to the existing structures or ies (i
any).

10.3 Engineered Fill

No fill should be placed until excavations and/or natural ground prepa
observed by the geotechnical consultant. The native soils encountered

subgrade soil.
= Free of all organic matter,
Expansion index of 30

ratory testing results, on-site soils may be suitable
nings will be performed to remove large sized

oisture conditioned to within +3 percent of optimum moisture content for
and 0 to 2 percent above optimum moisture content for fine soils. The
ied soils should be recompacted to at least 90 percent of the laboratory maximum dry

Fill soils should be mixed thoroughly, and moisture conditioned to within +3 percent of
optimum moisture content for coarse soils and 0 to 2 percent above optimum moisture
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content for fine soils. Fill soils should be evenly spread in horizontal lifts not exceedin
inches in uncompacted thickness.

All fill placed at the site should be compacted to at least 90 percent of thegabor
maximum dry densities as determined by ASTM Standard D1557 test metho
higher compaction is specified herein.

Fill materials should not be placed, spread or compacted during
conditions. When sites grading is interrupted by heavy rain, filling
resume until the geotechnical consultant approves the moisture a
of the previously placed fill.

10.5 Shrinkage and Subsidence

The volume of excavated and recompacted soi a result of grading.
The shrinkage would depend on, among other fa cut and/or fill, and
the grading method and equipment utilized QuUr previous experience in the
other projects in close vicinity of this sitg estimation, shrinkage factors

2 of soil volume reduction when
moisture conditioned average of 92 percent relative
compaction) for the i ils i .~ An average value of 10 percent may
be used for prelimi

» Subsidence (defined ettlement of native materials from the equipment load

d depend on the construction methods including type

Although s are only approximate, they represent our best estimates of the
factors to b ulate lost volume that may occur during grading. If more accurate

event ponding and to reduce percolation of water into the foundation soils. A
irable drainage gradient is 1 percent for paved areas and 2 percent in landscaped
Surface drainage should be directed to suitable non-erosive devices.
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11.0 UTILITY TRENCH BACKFILL

The following sections present earthwork recommendations for utility trench B
including subgrade preparation and trench zone backfill.

Open cuts adjacent to existing roadways or structures are not recommende
1:1 (horizontal: vertical) plane extending down and away from the roz
perimeter (if any).

Soils from the trench excavation should not be stockpiled more th
within a horizontal distance from the trench edge equal to the depth G
should not be stockpiled behind the shoring, if any, within a horizontal d
the depth of the trench, unless the shoring has been for such load

11.1 Pipe Sub-grade Preparation

, and free of loose materials
rt to the entire section of the
pipe placed on bedding material. Protfudi es larger than 2 inches in
dimension, if any, should be remo ench "bottom and replaced with
compacted on-sites materials.

The final subgrade surface should be level, firm,

e pipe joints, the pipe should rest on a prepared
is practicable.

depressions for proper se
bottom for as near its full len

support for the pipe, compacted granular materials such as
el or ¥-inch crushed aggregate, or crushed rock may be used as pipe
Typically, soils with sand equivalent value of 30 or more are used as

type and thickness of the granular bedding placed underneath and around the pipe,

should be selected by the pipe designer. The load on the rigid pipes and
ion of flexible pipes and, hence, the pipe design, depends on the type and the
amount of bedding placed underneath and around the pipe.
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Bedding materials should be vibrated in-place to achieve compaction. Care should
taken to densify the bedding material below the springline of the pipe. Prior to p
the pipe bedding material, the pipe subgrade should be uniform and properly gréa
provide uniform bearing and support to the entire section of the pipe placed
material.

Migration of fines from the surrounding native and/or fill soils mus
selecting the gradation of any imported bedding material. We recqg
bedding material should satisfy the following criteria to prot@el
materials.

DI5(F) <&
D85(B)

D50(F)
D50(B) < 2°

Bedding Materials must have les assing No. 200 sieve

- (0.0074 mm) to avoid internal

Where,
F =
B = _ i
D15(F) = rough which 15% of bedding material will pass
D85(B) = through which 85% of surrounding soil will pass
D50(F) & through which 50% of bedding material will pass

If the abo )2 do not satisfy, commercially available geofabric used for filtration
irafi 140N or equivalent) may be wrapped around the bedding

particles and deleterious matter may be used to backfill the trench zone.
iled trench backfill recommendations are provided below.

Trench excavations to receive backfill should be free of trash, debris or other
unsatisfactory materials at the time of backfill placement.

Trench zone backfill should be compacted to at least 90 percent of the laboratory
maximum dry density as per ASTM D1557 test method. At least the upper 1 foot
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of trench backfill underlying pavement should be compacted to at least &
percent of the laboratory maximum dry density as per ASTM D1557 test meido0
= Particles larger than 1 inch should not be placed within 12 inches

placed as trench backfill.

= Trench backfill should be compacted by mechanical
sheepsfoot, vibrating or pneumatic rollers or mechanical t
density specified herein. The backfill materials should be
percent of optimum moisture content for coarse-grained s@
optimum and 2 percent above optimum for fine-grained soll,

horizontal layers. The thickness of uncompagtée ers should
inches. Each layer should be evenly spread 2d or dried as necessary
and then tamped or rolled until the specifig jas been achieved.

= The contractor should select the equipmen i e used to achleve

completed work.
= The field density of the compac i ured by the ASTM D1556
(Sand Cone) or ASTM D6938 ( s
= QObservations and field tests s :
to confirm that the re C ction has been obtained. Where
compaction is less lonal compactive effort should be
made with adjust i ontent as necessary, until the specified
compaction is obtai

at the above earthwork and grading recommendations will be

ed In the project design and construction.
Shallow Foundation Design Parameters
The proposed pole barn and buildings may be supported on continuous or isolated

spread footings. The design of the shallow foundations should be based on the
recommended parameters presented in the table below.
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Table No. 9, Recommended Foundation Parameters
Parameter

Minimum continuous footing width

Minimum isolated footing width

Minimum continuous or isolated footing depth of embedment below lowest
adjacent grade

Allowable net bearing capacity

The footing dimensions and reinforcement should be based on

maximum of 3,500 psf.

The net allowable bearing values indicated above dead loads and frequently

of 3.0 to the net
ultimate bearing capacity. If normal code requireme ; or design, the above

hort duration loadings, which

are estimated by using o [ parameters obtained from laboratory
testing.

uried wall or foundation depends primarily on the
ment, type of backfill materials, backfill slopes, wall or foundation
, and any hydrostatic pressures. The lateral earth pressures for

Lateral Earth Pressure?! (psf)

45

65

2 pressures assume a level ground surface around the structure for a distance
greater than the structure height, no surcharge, and no hydrostatic pressure.
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If water pressure is allowed to build up behind the structure, the active pressures shq
be reduced by 50 percent and added to a full hydrostatic pressure to compu
design pressures against the structure.

12.2.2 Passive Earth Pressure

Resistance to lateral loads can be assumed to be provided by a co
acting at the base of foundations and by passive earth pressure. A

allowable passive earth pressure of 220 psf per foot of depth may B
of footings poured against recompacted soils. A factor of safety of

should be limited to 2,500 psf for compacted fill.

Vertical and lateral bearing values indicated ab@ve the total dead loads and

Jire z jed for design, the
above vertical bearing and lateral resistance values De increased by 33 percent for
short duration loading, which will include th indiedr seismic forces.

Due to the low overburden stress of th
resistance should be neglected unless

, the upper 1 foot of passive
e soil is confinéd by pavement or slab.
12.2.3 Seismic Earth Pres

The seismic force applied | wall is based on a horizontal seismic acceleration
coefficient equal to one-third peak ground. An equivalent fluid seismic pressure of
24H pcf may be umed und tive loading conditions (regular triangular pressure
distribution) w is the height e backfill behind the wall.

supported on properly compacted fill. Compacted fill used to
ould be placed and compacted in accordance with Section

porting materials and should be designed by a structural engineer.

should be designed and constructed as promulgated by the American Concrete
Institute (ACI) and the Portland Cement Association (PCA). Care should be taken
during concrete placement to avoid slab curling. Prior to the slab pour, all utility trenches
should be properly backfilled and compacted.
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Subgrade for slabs-on-grade should be firm and uniform. All loose or disturbed sgi
including under-slab utility trench backfill should be recompacted.

water/cement ratio.
Concrete should be cured by protecting it against loss
temperature change for at least 7 days after placement. Moist curi
white polyethylene sheeting, white liquid membrane compound,
provide continuous curing.

12.4  Soil Parameters for Pipe Design

Structural design requires proper evalug e loads acting on pipe. The

of soil, density, bearing pressure, anglé tion, “coefficient of passive earth
pressure, and coefficient of frictig [ gliveen the backfill and native soils.

Pipe Design

‘il Parameters Value

assuming 92% relative compaction), y (pcf) 124

28

35

0.35

en PVC pipe and native soils, fs 0.25
against native soils (psf) 2,500
ive earth pressure, Kp 2.77
tive earth pressure, Ka 0.36
of Soil Reaction E’ (psi) 1,500

Settlement

The total settlement of shallow footings designed as recommended above, from static
structural loads and short-term settlement of properly compacted fill is anticipated to be
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0.5 inch or less. The static differential settlement can be taken as equal to one-hal
the static total settlement over a lateral distance of 40 feet.

Our analysis of the potential dynamic settlement is presented in Appendix C,
and Settlement Analysis. We estimate that the site has negligible potential for

be combined or not.
12.6  Soil Corrosivity
The results of chemical testing of a representatlve e of site soils were evaluated

for corrosivity evaluation with respec ¢ truction materials such as
concrete and steel. The test results a i dix B, Laboratory Testing

The sulfate contents of the soi American Concrete Institute (ACI)
exposure category SO for t C (ACI 318-14, Table 19.3.1.1) ACI
recommends a minimum ' Of 2,500 psi for exposure category SO in

ACI 318-14, Table 19.3.2.1%

osed to external sources of chlorides, such as deicing chemicals,
seawater. ACI specifies exposure category C1 where concrete is

concrete design recommendations in ACI 318-14, Table
ing a minimum compressive strength of 2,500 psi, and a maximum
pf 0.3 percent.
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Table No. 12, Correlation Between Resistivity and Corrosion

Soil Resistivity (ohm-cm) per Caltrans CT 643 Corrosivity Category

Over 10,000 Mildly corrosive
2,000 — 10,000 Moderately corros

1,000 — 2,000 corrosive
Less than 1,000

The measured values of the minimum electrical resistivities when
and 33,110 Ohm-cm. This indicates that the soils tested are
corrosive for ferrous metals in contact with the soils. Converse does n@
area of corrosion consulting. If needed, a qualified corr@sien consultant
appropriate corrosion mitigation measures for ferr in_contact
soils.

odld provide
th the site

12.7

Flexible Pavement Recommendations

Pavement Section
Index Option 1 Option 2

(T Asphalt Concrete Aggregate Base Full AC Section
| (inches) (inches) (inches)

ubgrade R-value for final pavement design.

Prior to placement of aggregate base, at least 12 inches below finish grade should be
overexcavated, processed and replaced as compacted fill (recompacted to at least 95

Converse Consultants
M:\JOBFILE\2022\81\22-81-206 Miller Architects, Bloomington Animal Shelter \Report\22-81-206_GIR(01)parks




Geotechnical Investigation and Water Infiltration Test Report
Bloomington Animal Shelter

18313 Valley Boulevard

Bloomington Area of San Bernardino County, California
January 18, 2023

Page 27

percent of the laboratory maximum dry density as defined by ASTM Standard D1557
method).

Base materials should conform with Section 200-2.2,"Crushed Aggregate Base,"
current Standard Specifications for Public Works Construction (SSPWC; P Wo
Standards, 2021) and should be placed in accordance with Section 301.2 of the S C.

Asphaltic concrete materials should conform to Section 203 of th
be placed in accordance with Section 302.5 of the SSPWC.

12.8 Rigid Pavement Recommendations

Rigid pavement design recommendations were p

Portland Cement Association’s (PCA) Southwest blication P-14, Portland
Cement Concrete Pavement (PCCP) for Ligh and Heavy Traffic Rigid
Pavement. For pavement design, we have utilized R-value of 50 and

design Traffic Indices (TIs) ranging from 5 to 8. recommend that the project
[ [ [ ~ jous locations and select the

6.0
6.5
6.5
7.0

on a minimum 28-day Modulus of Rupture (M-R)
of 550 psj mpressive strength of 3,750 psi. The third point method of testing
to evaluate modulus of rupture. The concrete mix design should
ent content of 5.5 sacks per cubic yard. Recommended
lues of slump for pavement concrete are 3.0 inches to 1.0

feet apart. A longitudinal jomt is not necessary in the pavement adjacent
he curb and gutter section.

0 placement of concrete, at least the upper 12.0 inches of subgrade soils below
rigid pavement sections should be compacted to at least 95% relative compaction as
defined by the ASTM D 1557 standard test method.
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Positive drainage should be provided away from all pavement areas to prevent seep
of surface and/or subsurface water into pavement base and/or subgrade.

12.9 Concrete Flatwork

, ould be at least 4
inches, or as required by the civil or structural eng . Transverse control joints for
Driveways wider than 12 feet

existing structures may require vertical side wall excavation. Where
excavation is a vertical cut, it should be adequately supported by
g to protect workers and any adjacent structures.

pplicable requirements of the California Construction and General Industry Safety
, the Occupational Safety and Health Act, and the Construction Safety Act should
et. The soil exposed in cuts should be observed during excavation by the
geotechnical consultant and the competent person designated by the contractor. If
potentially unstable soil conditions are encountered, modifications of slope ratios for
temporary cuts may be required.
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13.2 Temporary Sloped Excavations

Temporary open-cut trenches may be constructed with side slopes as recomme
the following table. Temporary cuts encountering soft and wet fine-grained, soils;
loose, cohesionless soils or loose fill from trench backfill may have to be co
a flatter gradient than presented below.

Table No. 15, Slope Ratios for Temporary Excavations
‘ OSHA Depth of Recoinmender! |\iaxi'm

Solliype Soil Type | Cut (feet) Slope (ko= al:Vertical)*

Silty Sand (SM), Sand with Silt
and Gravel (SP-SM), Sand (SP)
1 Slope ratio assumed to be uniform from top to toe of slope.

For shallow excavations up to 4 feet bgs cag
construction slopes or deeper excavations, or O
excavation, shoring or trench shields should be
workers in the excavation.

. For steeper temporary
tered during the
ctor to protect the

Dy the contra

but not saturated to retard
2 provisions should be made to
fall. Surcharge loads, including
5 feet of the unsupported slope
edge. Stockpiled soils wi [ nan o feet will require greater distance from
trench edges.

Surfaces exposed in slope excavatio
raveling and sloughing during
protect the slopes from erosi

14.0 GEOTE CES DURING CONSTRUCTION

project d sses. Such a review is necessary to identify design elements,
nditions which require revisions or additions to our geotechnical

CLOSURE

This report is prepared for the project described herein and is intended for use solely by
Miller Architectural Corporation, San Bernardino County Real Estate Services-Project
Management, and their authorized agents, to assist in the development of the proposed
project. Our findings and recommendations were obtained in accordance with generally

Converse Consultants
@ M:\JOBFILE\2022\81\22-81-206 Miller Architects, Bloomington Animal Shelter \Report\22-81-206_GIR(01)parks




Geotechnical Investigation and Water Infiltration Test Report
Bloomington Animal Shelter

18313 Valley Boulevard

Bloomington Area of San Bernardino County, California
January 18, 2023

Page 30

accepted professional principles practiced in geotechnical engineering. We make
other warranty, either expressed or implied.

Converse Consultants is not responsible or liable for any claims or damages assoc
with interpretation of available information provided to others. Site exploratio
actual soil conditions only at those points where samples are taken, when

report are modified or verified in writing. In addition,
finalized by observing actual subsurface conditi led during construction.

As the project evolves, a continued onstruction monitoring by a
gualified geotechnical consultant sho extension of geotechnical
investigation services performed to ¢ consultant should review
ions presented herein have been
ions used in this report are valid.

scope of the project changes, if project completion is to be
is to be used for another purpose, this office should be
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APPENDIX A

FIELD EXPLORATION

from local streets as a guide and should be considered accurate
implied by the method used to locate them.

Eight soil borings (BH-01 through BH-08) were ds

Two test holes (PT-01 and PT-02) were drilled on De ber 8, 2022, within the project
site to perform water percolation testing. drilled to depths of 5.3 feet and
10.2 feet below ground surface (bgs) re

Boring Dept! t, bgs) Groundwater Depth
) 4 Date Completed
Proposed Nl (ft, bgs)

12/8/2022

N/E 12/8/2022

50.0 N/E 12/8/2022

20.0 N/E 12/8/2022

10.0 N/E 12/8/2022

20.0 N/E 12/8/2022

115 N/E 12/8/2022

20.5 N/E 12/8/2022

5.3 N/E 12/8/2022

10.2 N/E 12/8/2022

ot Encountered
For location of the borings, see Figure No. 2, Approximate Boring and Percolation Test Locations Map.

The borings were advanced using a truck-mounted drill rig equipped with 8-inch
diameter hollow-stem augers for soils sampling. Encountered materials were

Converse Consultants
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continuously logged by a Converse Geologist and classified in the field by vis
classification in accordance with the Unified Soil Classification System.
appropriate, the field descriptions and classifications have been modified to
laboratory test results.

The steel ring sampler was drlven into the bottom of the borehole
of a 140-pound driving weight falling 30 inches. Blow counts at e&

split-barrel sampler. The mechanically driven ham or the SPT sampler was 140
oW counts for every 6 inches

for a total of 1.5 feet of sampler penetr Logs of Borings
The exact depths at which materia cannot always be established
accurately. Unless a more pr blished by other means, changes

Following the completion of g and sampling, the borings (BH-01 through BH-08)
i [ i compacted by pushing down with an auger using
the drill rig weighi” After completio the percolation testing, pipes were removed from
and the borings were backfilled with soil cuttings and compacted. If
ed, the surface of the borings may settle over time. We recommend
oring locations and backfill any depressions that might occur or
d the boring locations to prevent trip and fall injuries from
any potential settlement.

ymbols and terminology used in the boring logs, refer to Drawing No.
nified Soil Classification and Key to Boring Log Symbols. For logs of

Converse Consultants
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SOIL CLASSIFICATION CHART

FIELD AND LABORATORY TESTS

c Consolidation (ASTM D 2435)

CL
CcP

Collapse Potential (ASTM D 4546
Compaction Curve (ASTM D
CR Corrosion, Sulfates, Chlorides 643-99; 417; 422)
cu

DS

PL  point Load Ind

PM Pressure Meter
PP Pocket Penetrometer

R R-Value (CTM 301)

quivalent (ASTM D 2419)
fic Gravity (ASTM D 854)
sw

v

Swell Potential (ASTM D 4546)
Pocket Torvane

UC Unconfined Compression - Soil (ASTM D 2166)
Unconfined Compression - Rock (ASTM D 7012)
UU Unconsolidated Undrained Triaxial (ASTM D 2850)
UW Unit Weight (ASTM D 2937)

WA Passing No. 200 Sieve

GRAPH | LETTER DESCRIPTIONS
.. ..- .'. WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES,
CLEAN ) GW LITTLE OR NO FINES
GRAVEL GRAVELS o b Ve
\J
AND (LITTLE OR NO FINES) 5 e POORLY-GRADED GRAVELS,
GRAVELLY 6 0 GP GRAVEL - SAND MIXTURES,
Q LITTLE OR NO FINES
SOILS o O
oMo
COARSE ° SILTY GRAVELS, GRAVEL - SAND
GRAVELS o C < o GM - SILT MIXTURES
GRAINED | mMoRE THAN 50% OF WITH
SOILS COARSE FRACTION
RETAINED ON NO. 4 FINES CLAYEY GRAVELS, GRAVEL -
SIEVE (APPRECIABLE AMOUNT GC SAND - CLAY MIXTURES
OF FINES)
SW WELL-GRADED SANDS,
GRAVELLY SANDS, LITTLE
SAND CLEAN OR NO FINES
MORE THAN 50% OH AND SANDS
POORLY-GRADED SANDS,
MATERIAL IS SANDY (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR
LARGER THAN NO. SOILS NO FINES
200 SIEVE SIZE
more THan s0% oF | SANDS WITH SM S S s, SAND -SILT
COARSE FRACTION FINES
PASSING ON NO. 4
SIEVE (APPRECIABLE AMOUNT sc CLAYEY SANDS, SA
OF FINES) MIXTURES
INORGANIC SILT!
FINE SANDS, ROG
SILTY OR CLAYEY
SILTS AND
FINE LIQUID LIMIT LESS
CLAYS THAN 50
GRAINED I—
— — — ORGANIC SILTS AND OR
SOILS i
I PLASTICITY
MORE THAN 50% OF
MATERIAL IS
SMALLER THAN NO. SILTS AND
200 SIEVE SIZE LIQUID LIMIT H INOF?&ASNTIEJ%AYS orer
CLAYS GREATER THAN 50
ORGANIC CLAYS OF MEDIUM TO
OH HIGH PLASTICITY, ORGANIC
SILTS
NEZENEZN
PEAT, HUMUS, SWAMP SOILS
HIGHLY ORG NN T WITH HIGH ORGANIC

CONTENTS

ATE BORDERLINE SOIL CLASSIFICATIONS

RILLING METHOD SYMBOLS

ud Rotary Drilling %

Dynamic Cone
or Hand Driven

% Diamond Core

SAMPLE TYPE

STANDARD PENETRATION TEST
Split barrel sampler in accordance with
ASTM D-1586-84 Standard Test Method

DRIVE SAMPLE 2.42" |.D. sampler (CMS).

DRIVE SAMPLE No recovery

BULK SAMPLE

GROUNDWATER WHILE DRILLING

« CEDNX

GROUNDWATER AFTER DRILLING

UNIFIED SOIL CLASSIFICATION AND KEY TO BORING LOG SYMBOLS

@
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CONSISTENCY OF COHESIVE SOILS
i i Pocket

Descriptor gg;z;gg;gﬂcompress've Zl"“TuﬁlsOW R:gmometer Sa;AmPler Torvane (tsf) Field Approximation

Very Soft <0.25 <2 <0.25 <3 <0.12 Easily penetrated several inches by fist

Soft 0.25-0.50 2-4 0.25-050| 3-6 0.12-0.25 Easily penetrated several inches by thumb

Medium Stiff 0.50-1.0 5-8 0.50-1.0 | 7-12 0.25-0.50 Can be penetrated several inches by ]
with moderate effort

Stiff 1.0-20 9-15 1.0-20 13-25 0.50 - 1.0 Readily indented by thumb but pene!
only with great effort

Very Stiff 2.0-4.0 16 - 30 2.0-4.0 26 - 50 1.0-2.0 Readily indented by thumbna

Hard >4.0 >30 >4.0 >50 >2.0 Indented by thumbnail with diffic

APPARENT DENSITY OF COHESIONLESS SOILS

Descriptor SPT N Value (blows / foot) CA Sampler Descriptor

Very Loose <4 <5 Dry

Loose 4-10 5-12 Moist

Medium Dense 11-30 13-35 Wet Visible free water, usH

water table
Dense 31-50 36 -60

Very Dense >50 >60

PERCENT OF PROPORTION OF SOILS SIZE

Descriptor Criteria

Size

Trace (fine)/ Particles are present but estimated > 12 inches

Scattered (coarse) [ to be less than 5%

3 to 12 inches

0,
Few 5t010% Coarse | 3/4inch to 3 inches
Little 15 to 25% Fine No. 4 Sieve to 3/4 inch
Coarse | No. 10 Sieve to No. 4 Sieve
Some 30 to 45% Medium | No. 40 Sieve to No. 10 Sieve
Fine No. 200 Sieve to No. No. 40 Sieve
Mostly 50 to 100%

Passing No. 200 Sieve

Descriptor
Nonplastic h thread cannot be rolled at al
Low ad can barely be rolled, and the lump cannot be formed when drier than the plastic limit.
Medium easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
stic limit. The lump crumbles when drier than the plastic limit.
High It takes consi time rolling and kneading to reach the plastic limit. The thread can be rerolled several times

after reaching thi ic limit. The lump can be formed without crumbling when drier than the plastic limit.

ENTATION/ Induration

ia NOTE: This legend sheet provides descriptions and

| breaks with handli associated criteria for required soil description components
0'es or breaks with handling or only. Refer to Caltrans Soil and Rock Logging, Classification,

finger pressure.

and Presentation Manual (2010), Section 2, for tables of
Crumbles or breaks with considerable additional soil description components and discussion of soil
finger pressure. description and identification.

Will not crumble or break with finger
pressure.

UNIFIED SOIL CLASSIFICATION AND KEY TO BORING LOG SYMBOLS
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Log of Boring No. BH-01

Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: 140 Ibs / 30 in
NOT ENCOUNTERED

Ground Surface Elevation (ft): 1115 Depth to Water (ft, bgs):

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies
only at the location of the Boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change
at this location with the passage of time. The data presented is a
simplification of actual conditions encountered.

ALLUVIUM:

SILTY SAND (SM): fine to coarse-grained, scattered 10/12/ 11
gravel up to 1.0 inches maximum dimension, trace
clay, medium dense, moist, brown.

E (%)

Depth (ft)
Graphic
DRIVE
BULK
LOWS
Y UNIT,
(pcf)
ER

- Log

-@3.5": scattered gravel up to 3 inches maximum /18 95 c

dimension.

End of boring at 5.0 feet bgs.
Groundwater not encountered.

Borehole backfilled with soil cuttings and co ed by
pushing down with an auger using the drill ig'w@ight o
12/8/2022.

O&
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Log of Boring No. BH-02

Date Drilled: 12/8/2022 Logged by: Stephen McPherson

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop:

Checked By:
140 1bs / 30 in

Hashmi Quazi

Ground Surface Elevation (ft): 1110 Depth to Water (ft, bgs):

NOT ENCOUNTERED

SUMMARY OF SUBSURFACE CONDITIONS
This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies
only at the location of the Boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change
at this location with the passage of time. The data presented is a
simplification of actual conditions encountered.

ALLUVIUM:

SILTY SAND (SM): fine to coarse-grained, scattered
gravel up to 0.75 inches maximum dimension, trace
clay, medium dense, moist, brown.

SAMPLES

Depth (ft)
Graphic

- Log

-@4.0": scattered to few gravel up to 3 inches maximum
dimension, scattered cobble up to 6 inches maxi
dimension

-@7.0": very dense

— 10

-@12.0": dense

— 15

-@17.0": medium de

— 20

ith an auger using the drill rig weight on
/8/2022.

29/35/36

19/19/22

9117

11

84

112

100

*No
Recovery

CL
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Log of Boring No. BH-03

Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: 140 Ibs / 30 in

Ground Surface Elevation (ft): 1113 Depth to Water (ft, bgs). NOT ENCOUNTERED

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies

e (S) only at the location of the Boring and at the time of drilling.

£ ot Subsurface conditions may differ at other locations and may change

% ®© = at this location with the passage of time. The data presented is a 2| x
(m] O3 simplification of actual conditions encountered. & |3

ALLUVIUM:
SILTY SAND (SM): fine to coarse-grained, scattered
gravel up to 0.5 inches maximum dimension, trace
clay, roots and rootlets, moist, brown. _

SAND WITH SILT AND GRAVEL (SP-SM): fine to
coarse-grained, mostly gravel up to 3 inches maximum
dimension, medium dense, moist, brown.

R S
GRAVEL WITH SILT AND SAND (GP-GM): fin _

(/o !

I 5’06 oo coarse-grained, gravel up to 3" maximum dim
— 10 1,Qq scattered cobble up to 5" maximumggi ion, .

E (%)

Y UNIT,
ER

(pcf)

LOWS

El, R, CP

2/12 2 116 CR, PA

17/26/25 *No

Recovery

13/40/38 5 104

6/9/16 11 105

3/5/7 14

7M117 17 113

4/7/9 14
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Log of Boring No. BH-03
Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: 140 Ibs / 30 in

Ground Surface Elevation (ft): 1113 Depth to Water (ft, bgs). NOT ENCOUNTERED

SUMMARY OF SUBSURFACE CONDITIONS

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies

SAMPLES

g (S) only at the location of the Boring and at the time of drilling.

£ ot Subsurface conditions may differ at other locations and may change

% ®© = at this location with the passage of time. The data presented is a

(m] 03 simplification of actual conditions encountered.

“1F ALLUVIUM:

i SILTY SAND-SANDY SLIT (SM-ML): fine to
- medium-grained, medium dense, moist, brown.
: -@38.0": dense.
-4 L
I 914120 | 6
— 45 —
I -@48.0": very dense. . 12/35148 | 5 | 116
— 50

Groundwater not
Borehole backfilled
pushing down with an

12/8/20
Bloomington Animal Shelter Project No. Drawing No.
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using the drill rig weight on
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Log of Boring No. BH-04
Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: 140 Ibs / 30 in

Ground Surface Elevation (ft): 1112 Depth to Water (ft, bgs). NOT ENCOUNTERED

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies
only at the location of the Boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change
at this location with the passage of time. The data presented is a
simplification of actual conditions encountered.

ALLUVIUM:

SILTY SAND (SM): fine to coarse-grained, scattered
gravel up to 1 inches maximum dimension, trace clay,
medium dense, moist, brown.

Depth (ft)
Graphic
DRIVE

- Log

-@4.0": few to little gravel up to 3 inches maximum
dimension, scattered cobble up to 5 inches maxi
dimension

-@9.0": dense. 22/21/118 | 2 | 118

— 10

-@14.0": medium dens 7/1015 | 7 | 106

— 15

42/50-6" 4 *disturbed

— 20

ith an auger using the drill rig weight on
/8/2022.
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Log of Boring No. BH-05
Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: 140 Ibs / 30 in

Ground Surface Elevation (ft): 1115 Depth to Water (ft, bgs). NOT ENCOUNTERED

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies

e (S) only at the location of the Boring and at the time of drilling.

£ ot Subsurface conditions may differ at other locations and may change

% ®© = at this location with the passage of time. The data presented is a 2| x
(a)] (O simplification of actual conditions encountered. & |3

ALLUVIUM:
SILTY SAND (SM): fine to coarse-grained, trace clay,
roots and rootlets, medium dense, moist, brown.

I -@3.0": scattered to few gralel up to 3 inches maximum 98

i dimension, dense.

— 5

: -@6.0": mostly gravel up 2 inches maximum dimeg

I -@8.0": scattered gravel up to 0.75 inches ma 8/8/9 5 | 103 DS
i dimension, medium dense.

— 10

End of boring at 10.0 feet bgs.
Groundwater not encountered.
Borehole backfilled with soil cutti
pushing down with an auger usi
12/8/2022.

O&
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Log of Boring No. BH-06

Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:

Hashmi Quazi

140 lbs / 30 in
NOT ENCOUNTERED

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop:
1111

Ground Surface Elevation (ft): Depth to Water (ft, bgs):

SUMMARY OF SUBSURFACE CONDITIONS

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies
only at the location of the Boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change
at this location with the passage of time. The data presented is a
simplification of actual conditions encountered.

SAMPLES

DRIVE
BULK

Depth (ft)

Graphic
7 Log

ALLUVIUM:
SILTY SAND (SM): fine to coarse-grained, trace clay,
roots and rootlets, dense, moist, brown.

-@2.0": scattered gravel up to 3 inches maximum
dimension

TSI KRR
SRR
00%0%09%%°.

XXX
EORRR
%a%!

T2
D

9,
XX
Pade!

o

-@7.0": some gravel up to 3 inches maximum g 21/36/28 | 2

very dense.
— 10
-@12.0": dense. 21/27/31 | 1
— 15

-@17.0": medium de 11/8/16 | 6

— 20

ith an auger using the drill rig weight on
/8/2022.

CL

El, PA

115

117

112
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Log of Boring No. BH-07
Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: 140 Ibs / 30 in

Ground Surface Elevation (ft): 1112 Depth to Water (ft, bgs). NOT ENCOUNTERED

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies

E (%)

e (S) only at the location of the Boring and at the time of drilling. h

£ ot Subsurface conditions may differ at other locations and may change » z o
& ® @ | at this location with the passage of time. The data presented is a 2l x 3 > o
(m] O] S simplification of actual conditions encountered. 12 @ s 2

ALLUVIUM: El, CR,

SILTY SAND (SM): fine to coarse-grained, trace clay, cP
dense, moist, dark brown.

little gravel up to 2.5 inches maximum dimension, roots s | 2 98
and rootlets,.

-@8.0": medium dense. 712113 | 4 | 115

— 10
-@10.0": dense. 11/23/34 | 4 | 135

End of boring at 11.5 feet bgs.
Groundwater not encountered.
Borehole backfilled with
pushing down with an
12/8/2022.
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Log of Boring No. BH-08

12/8/2022 Logged by: Stephen McPherson

Date Dirilled: Checked By:

Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop:
1108

140 lbs / 30 in
NOT ENCOUNTERED

Ground Surface Elevation (ft): Depth to Water (ft, bgs):

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES|
This log is part of the report prepared by Converse for this project
— and should be read together with the report. This summary applies
e o only at the location of the Boring and at the time of drilling.
£ ot Subsurface conditions may differ at other locations and may change
& = at this location with the passage of time. The data presented is a 2l x
(a)] (O simplification of actual conditions encountered. & |3
I il ALLUVIUMG
SILTY SAND (SM): fine to coarse-grained, dense,
i moist, brown.
L -@4.0": trace clay,, roots and rootlets B 117 | CL,DS
s
- Rededs
RS PA
L 9e%%
L "‘0202
0 - -@9.0": medium dense. 4/6/9 6 91
45 - -@14.0": caliche. 5/8/12 9 83
8/9/13 6 107
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Log of Boring No. PT-01

Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: N/A
NOT ENCOUNTERED

Ground Surface Elevation (ft): 1101 Depth to Water (ft, bgs):

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies

E (%)

e (S) only at the location of the Boring and at the time of drilling. h
£ ot Subsurface conditions may differ at other locations and may change » z o
& ® @ | at this location with the passage of time. The data presented is a 2l x 3 > o
(m] O] S simplification of actual conditions encountered. 12 @ s 2

ALLUVIUM:
SILTY SAND (SM): fine to coarse-grained, scattered
gravel up to 3 inches maximum dimension, trace clay,

moist, dark brown.

End of boring at 5.0 feet bgs.

Groundwater not encountered.
Borehole fitted with perforated pipe, filter and g
percolation testing on 12/8/2022.
Upon completion of percolation testing, pipe was
removed and borehole was backfilled
and compacted on 12/9/2022.

O&
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Log of Boring No. PT-02

Date Drilled: 12/8/2022 Logged by: Stephen McPherson Checked By:  Hashmi Quazi

Equipment: 8" DIAMETER HOLLOW STEM AUGER  Driving Weight and Drop: N/A
NOT ENCOUNTERED

Ground Surface Elevation (ft): 1103 Depth to Water (ft, bgs):

SUMMARY OF SUBSURFACE CONDITIONS SAMPLES

This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies

e (S) only at the location of the Boring and at the time of drilling.

£ ot Subsurface conditions may differ at other locations and may change

% ®© = at this location with the passage of time. The data presented is a =
(a)] (O simplification of actual conditions encountered. g

ALLUVIUM:

SILTY SAND (SM): fine to coarse-grained, few gravel
up to 3" maximum dimension, trace clay, moist, dark
brown.

-@9.0": scattered to few gravel up to 0.75" ma
dimension.

— 10

End of boring at 10.0 feet bgs.
Groundwater not encountered.
Borehole fitted with perforated pi

Project No. Drawing No.
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APPENDIX B
LABORATORY TESTING PROGRAM

Tests were conducted in our laboratory on representative soil samples for th
of classification and evaluation of their physical properties
characteristics. The amount and selection of tests were based
parameters required for this project. Test results are presented heg
of Borings, in Appendix A, Field Exploration. The following is a s
laboratory tests conducted for this project.

In-Situ Moisture Content and Dry Density
In-situ dry density and moisture content tests were g

in accordance with ASTM
samples to aid soils

Field Exploration.

Expansion Index

cordance with ASTM Standard
3 encountered at the site. The test

Expansion

Expansion

Index Potential

BH-01 ly Sand (SM) 0 Very Low
Sand (SM) 0 Very Low

Silty Sand (SM) 0 Very Low

Silty Sand (SM) 0 Very Low

Dr resistance value (R-value). The test provides a relative measure of
se in pavement design. The test results are presented in the following

ale No. B-2, R-Value Test Result
ag No. ‘ Depth (feet)

BH-01* 0.0-5.0 Silty Sand (SM)

BH-03* 0.0-3.0 Silty Sand (SM) 74

* Since the R-Values were slightly higher than usual range of R-Value for similar soil type, a design R-Value of 50 was used.

Soil Classification Measured R-value

Converse Consultants
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Soil Corrosivity
Two representative soil samples were tested in accordance with Caltrans Test
643, 422 and 417 to determine minimum electrical resistivity, pH, and chemical cG
including soluble sulfate and chloride concentrations. The purpose of these
determine the corrosion potential of site soils when placed in contact with
construction materials. The tests were performed by AP Engineering
(Pomona, CA). Test results are presented in the following table.

of Soil Corrosivity Test Results

Soluble Sulfates Soluble . Resist’
pH (CA 417) Chlorides (Z 3)
(ppm) (CA 427 (opm) O o

Table No. B-3, Summar

Boring Depth
\[o} (feet)

BH-03
BH-07 0.0-2.0 8.1 16

33,110

Collapse
To evaluate the moisture sensitivity (cg

three collapse tests were performed
laboratory procedure. The samples were roximately 2 kips per square foot
(ksf), allowed to stabilize und

Silty Sand (SM)
Silty Sand (SM) -1.5 Slight

classification, mechanical grain-size analyses were performed on four
accordance with the ASTM Standard D6913. Grain-size curves are
No. B-1, Grain Size Distribution Results.

Converse Consultants
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Table No. B-5, Grain Size Distribution Test Results

Boring Depth

. L 0 0 e .
No./Report (ft) ‘ Soil Classification % Gravel | % Sand | %Silt | Y. 'ay

BH-03 | 3080 and Witpsf,i_'tsﬁ‘ﬂr;d Gravel | 390 49.7
BH-06 | 2.0-7.0 silty Sand (SM) 13.0
BH-08 | 4.0-9.0 Silty Sand (SM) 6.0
PT-01 | 0.0-5.0 Silty Sand (SM) 8.0

Maximum Dry Density and Optimum Moisture Content

performed on two representative bulk samples in g ceé with the ASTM Standard
: Summary of Moisture-

Maximum
Moisture (%) | Density (Ib/cft)

Boring Depth

No. (feet) Soil Des iption

BH-03 0.0-3.0 10.5 118.2
BH-07 0.0-2.0 8.3 121.0
Direct Shear
One direct shear test was p ed in accordance with ASTM Standard D3080 on
relatively undist samples i ked moisture condition. One direct shear test was
performed in rdance with AS tandard D3080 on remolded samples in soaked

directly into the test apparatus and subjected to a range of normal
e anticipated conditions. The samples were then sheared at a

ch shear displacement was achieved. Ultimate strength was
e shear-stress deformation data and plotted to determine the shear

Converse Consultants
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Table No. B-7, Summar

; Peak Strength Parameters
(eI DERLT Soil Description
No. (feet)

of Direct Shear Test Results

Friction Angle (degrees) Cohec on (psy,

BH-05 | 8.0-95 | Silty Sand (SM)
*BH-08 | 4.0-55 | Silty Sand (SM) 30

(*Remolded to 90% of laboratory maximum dry density.)

Consolidation

load. Preparation for the test involved trimming tfg placing it in a 1-inch-high
brass ring, and loading it into the test appara agi@ined porous stones to
accommodate drainage during testing. Normal axfe applied to one end of
the sample through the porous stones, apesth g deflections were recorded at

state of equilibrium. Normal loads
successive loads being generally twic
sample density and moisture tent
Test Results.

a capstant load-increment ratio,
load. For test results, including
0s. B-5 and B-6, Consolidation

the precedi
ee Drawing

Sample Storage
Soil samples presently stor
of this report, unless this offic
longer period.

r laboratory will be discarded 30 days after the date
eives a specific request to retain the samples for a

Converse Consultants
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - - - SILT OR CLAY
| fine coarse | medium | fine
Boring No. Description LL PL PI Cc Cu
®| BH-O3 SAND WITH SILT AND GRAVEL (SP-SM) 0.32 | 61.07
X| BH-06 SILTY SAND (SM)
Al B SILTY SAND (SM)
*x| P SILTY SAND (SM)
oring D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
) 50 413 0.3 39.0 49.7 11.3
X 2.0-7.0 50 0.324 13.0 54.1 329
N 4.0-9.0 25 0.177 6.0 57.6 36.4
* 0.0-5.0 50 0.27 0.093 8.0 67.9 24.1
GRAIN SIZE DISTRIBUTION RESULTS
Bloomington Animal Shelter Project No.  Drawing No.
18313 Valley Boulevard 22-81-206-01 B-1

X7

Project ID: 22-81-206-01.GPJ; Template: GRAIN SIZE
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WATER CONTENT, %
ASTM OPTIMUM | MAXIMUM DRY
SYMBOL | BORING DEPTH (ft) | DESCRIPTION TESTMETHOD | WATER, % | DENSITY, pcf
BH-03 0.0-3.0 SILTY SAND (SM), BROWN D1557 Method D 10.5 118.2
BH-07 0.0-2.0 SILTY SAND (SM), DARK BROWN D1557 Method D 8.3 121
MOISTURE-DENSITY RELATIONSHIP RESULTS
@ Bloomington Animal Shelter Project No. DraWing No.
Converse Consultants 18313 valley Boulevard 22-81-206-01 B-2
@ Bloomington Area of San Bernardino County, California

For: Miller Architectural Corporation
Project ID: 22-81-206-01.GPJ; Template: COMPACTION




4,000

3,500

3,000

2,500

2,000

SHEAR STRENGTH, psf

1,500

1,000

500

0 1,000 2,000 3,000 4,000

SURCHARGE PRESSURE, psf

BORING NO! BH-05 DEPTH (ft) : 8.0-9.5
DESCRIPTION SILTY SAND (SM)
OHESION (psf 70 FRICTION ANGLE (degrees): 28
ONTENT (%) 5.0 DRY DENSITY (pcf) : 103.0

NOTE: Ultimate Strength.

DIRECT SHEAR TEST RESULTS

@ ?;"3‘:?39:7’” g”i":a' SZeIter Project No.  Drawing No.
alley Boulevar 22-81-206-01 B-3
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4,000

3,500

3,000

2,500

2,000

SHEAR STRENGTH, psf

1,500

1,000

500

0 1,000 2,000 3,000 4,000

SURCHARGE PRESSURE, psf

BORING NO¥ BH-08 DEPTH (ft) : 3.0-4.5

DESCRIPTION SILTY SAND (SM)*

OHESION (psf] 160 FRICTION ANGLE (degrees): 30

ONTENT (%) 4.0 DRY DENSITY (pcf) : 117.0

lded to 90% of laboratory maximum dry density.

NOTE: Ultimate Strength.

DIRECT SHEAR TEST RESULTS

@ ?;"3‘:?39:7’” g”i":a' SZeIter Project No.  Drawing No.
alley Boulevar 22-81-206-01 B-4
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STRESS, psf
BH-01 DEPTH (ft) : 3.5-5.0
SILTY SAND (SM)
DRY DENSITY PERCENT VOID
(pcf) SATURATION RATIO
95.1 14 0.734

NOTE: SOLID CIRCLES INDICATE READINGS AFTER ADDITION OF WATER

CONSOLIDATION TEST RESULTS
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STRESS, psf
BH-04 DEPTH (ft) : 4.0-5.5
SILTY SAND (SM)
DRY DENSITY PERCENT VOID
(pcf) SATURATION RATIO
94.0 7 1.459

NOTE: SOLID CIRCLES INDICATE READINGS AFTER ADDITION OF WATER

CONSOLIDATION TEST RESULTS
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APPENDIX C
LIQUEFACTION AND SETTLEMENT ANALYSIS

The subsurface data obtained from the boring BH-03 was used to ev
liquefaction potential and associated dry seismic settlement when subjee
shaking during earthquakes.

A simplified liquefaction hazard analysis was performed using ¥
(InfraGEO Software, 2021) using the liquefaction triggering a
Boulanger and Idriss (2014). A modal earthquake magnltude of M 8 1 ed for
the site based on the results of seismic disaggreg
interactive online tool (https://earthquake.usgs.gov/h

A peak ground acceleration (PGAwm) of 0.727¢ f ent, where g is the
acceleration due to gravity, was selected for thls . The was based on the
2022 CBC seismic design parameters p [ ion 7.2, CBC Seismic Design
Parameters.

The results of our analyses are prese
the following table.

Appendix C and summarized in
Table No. C-1, Estimated &

Groundwater Gre undwater Dry Seismic Liquefaction Induced
Location | Current Depth fi<torical Depth Settlement Settlement
feet bgs) inches inches

Negligible

inches over a horizontal distance of 40 feet. The structural
is in the design.

ant|C|pated to be O:
en Id conside

Converse Consultants
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https://earthquake.usgs.gov/hazards/interactive/

SIMPLIFIED LIQUEFACTION HAZARDS ASSESSMENT USING STANDARD PENETRATION TEST (SPT) DATA

(Copyright © 2015, 2021, SPTLIQ, All Rights Reserved; By: InfraGEO Software)

PROJECT INFORMATION
Project Name Bloomington Animal Shelter
Project No. 22-81-206-01
Project Location 18313 Valley Boulevard, Bloomington Area of San Bernardino County, California
Analyzed By Sk Syfur Rahman
Reviewed By Hashmi S. Quazi

SELECTED METHODS OF ANALYSIS

Analysis Description

Triggering of Liquefaction Boulanger-Idriss (2014)

Severity of Liquefaction LPI: Liquefaction Potential Index based on Iwasaki et al. (1978)
Seismic Compression Settlement (Dry/Unsaturated Soil) Pradel (1998)

Liquefaction-Induced Settlement (Saturated Soil) Ishihara and Yoshimine (1992)

Liquefaction-Induced Lateral Spreading Zhang et al. (2004)

Residual Shear Strength of Liquefied Soil Idriss and Boulanger (2008)

SEISMIC DESIGN PARAMETERS

Earthquake Moment Magnitude, M, 8.10
Peak Ground Acceleration, A, 0.73 g
Factor of Safety Against Liquefaction, FS 1.20

BORING DATA AND SITE CONDITIONS
Boring No. BH-03
Ground Surface Elevation 1,113.00 feet
Proposed Grade Elevation 1,113.00 feet
GWL Depth Measured During Test 50.00 feet
GWL Depth Used in Design
Borehole Diameter

Hammer Weight

Hammer Drop
H Energy Efficiency Ratio, ER (%)
Hammer Distance to Ground Surface

Topographic Site Condition:
- Ground Slope, S (%)

5.00 feet
'SC3 (Level Ground witl

arby Free Face)

- Free Face Distance to Slope Height Ratio, (L/H) <<= Enter (L/H Enter H =>> 15.00 feet
Depth to Depth to Material T g Total Soil Type of Field Fines
Top of Bottom of Unit Weight Soil Blow Count Content
Soil Layer Soil Layer Ye Sampler Niield FC
(feet) (feet) YRS G (sl (pef) (blows/ft) (%)
0.00 2.50 118.0 MCal 24.00 11.00
2.50 5.00 118.0 MCal 24.00 11.00
5.00 Y 118.0 MCal 51.00 11.00
10.00 15.0 Y 109.0 MCal 78.00 10.00
15.00 20. Y 117.0 MCal 25.00 10.00
20.00 S. Y 117.0 SPT1 12.00 10.00
25.00 Y 132.0 MCal 28.00 10.00
30.00 N 132.0 SPT1 16.00 10.00
35.00 N 125.0 MCal 44.00 10.00
40.00 SM N 125.0 SPT1 34.00 10.00
45.00 SM N 122.0 MCal 83.00 10.00

SPTLIQ(cc)-BH-03 c1



SIMPLIFIED LIQUEFACTION HAZARDS ASSESSMENT USING STANDARD PENETRATION TEST (SPT) DATA

(Copyright © 2015, 2021, SPTLIQ, All Rights Reserved; By: InfraGEO Software)

PROJECT INFORMATION SUMMARY OF RESULTS |
Project Name Bloomington Animal Shelter
Project No. 22-81-206-01 Severity of Liquefaction:
Project Location 18313 Valley b Area of San County, C| Total Thickness of Liquefiable Soils: 0.00 feet (cumulative total thickness in the upper 65 feet)
Analyzed By Sk Syfur Rahman Liquefaction Potential Index (LPI): 0.00 *** (Very low risk, with no surface manifestation of liquefaction)
Reviewed By Hashmi S. Quazi
Seismic Ground Settlements: Analysis Method Upper 30 feet Upper 50 feet
SEISMIC DESIGN PARAMETERS Seismic Compression Settlement: Pradel (1998) 1.44 inches 1.44 inches
Earthquake Moment Magnitude, M, 8.10 Liquefaction-Induced Settlement: Ishihara and Yoshimine (1992) 0.00 inches
Peak Ground Acceleration, A,,, 073 g Total Seismic Settlement: 1.44 inches
Factor of Safety Against Liquefaction, FS 1.20
Seis! Lateral Displacements: Analysis Method Upper 30 feet
BORING DATA AND SITE CONDITIONS Cyclic Lateral Displacement: Tokimatsu and Asaka (1998) 0.63 inches
Boring No. BH-03 Lateral Spreading Displacement: Zhang et al. (2004) 0.00 inches 0.00 inches
Ground Surface Elevation 1,113.00 feet
Proposed Grade Elevation 1,113.00 feet NOTES AND REFERENCES
GWL Depth Measured During Test 50.00 feet
GWL Depth Used in Design 50.00 feet +  This method of analysis is based on observed seismic performance of level ground sites B with normalized and fines-corrected dunt, MNoes = F{(N})e0» FC} where (N})go = Njetg Cx Cip Cs Cg Cs
Borehole Diameter 8.00 inches “++ Liquefaction susceptibility screening is performed to identify soil layers assessed to d on laboratory test results using the criféfa proposed by Cetin and Seed (2003),
Hammer Weight 140.00 pounds Bray and Sancio (2006), or Idriss and Boulanger (2008).
Hammer Drop 30.00 inches * FSy, = Factor of Safety against liquefaction = (CRR/CSR), where CRR = itude Scaling Factor, K, = f{(N} )0, 0'yo] K, =1.0, (level ground),
Hammer Energy Efficiency Ratio, ER 80.00 % CSR = Cyclic Stress Ratio = 0.65 Ay, (6,/0'y0) 1y » and CRR 5 = Cycli 'N)socs and corrected for an earthquake magnitude M, of 7.5.
Hammer Distance to Ground Surface 5.00 feet #% Residual strength values of liquefied soils are based on correlation with B blow count derived by Idriss and Boulanger (2008).
Topographic Site Condition: TSC3 (Level Ground with Nearby Free Face) *#* Based on Iwasaki et al. (1978) and Toprak and Holzer (2003)
- Ground Slope, S N/A
- Free Face (L/H) Ratio 5.00 H =15 feet + Reference: Boulanger, R.W. and Idriss, .M. (2014), "CPT_ ng Procedures," University of California Davis, Center for Geotechnical Modeling Report No. UCD/CGM-14/01, 1-134.
INPUT SOIL PROFILE DATA LIQUEFACTION TR LANGER AND L.M. IDRISS (2014) METHOD + Residual | Seismic | C C C
Depthto | Depth to Material Type | Liquefaction | Total Soil | Typeof | Field Fines Total | Effective | SPT SPT ¢ Shear | Correction | Cyclic | Cyclic |Factorof| Liquefaction | o leF Seiste Crels Latere]
Topof | Bottom of Susceptibility | Unit Soil | SPTBlow | Content Vert. | Vert. | Corr. | Corr. Corr. | Corr. Stress | forHigh | Stress |Resistance| Safety |  Analysis | ength| Pressure | Settlement)  Lateral | Spreading
Soil Layer | Soil Layer Screening Weight Sampler Count Stress | Stress for for for for Reduction | Overburden | Ratio Ratio Results » Ratio Displacement | Displacement
USCS e (Design) | (Design) | Vert. | Hammer Rod | Sampling Coefficient |~ Stress *
Group Symbol Susceptible o Stress | Energy Length | Method g .
(ASTM D2487) Soil? (Y/N) Niieta FC Gyo o'y Cy Cs (Nsoes | Ta Ko CSR | CRR | FSy, g u
(feet) (feet) (peh) (blows/ft) (%) (psf) (psf) (psf) (%) (inches) (inches) (inches)
0.00 2.50 SM Y 118.00 MCal 24.00 11.00 147.50 147.50 il 1.000 1.100 0.473 1.44 0.63 0.00
2.50 5.00 SP-SM Y 118.00 MCal 24.00 11.00 442.50 il 1.000 1.100 0.473 1.39 0.60 0.00
5.00 10.00 SP-SM Y 118.00 MCal 51.00 11.00 885.00 51.2 0.995 1.100 0.470 1.34 0.56 0.00
10.00 15.00 SP-SM Y 109.00 MCal 78.00 10.00 1,452.50 70.4 0.986 1.096 0.466 1.34 0.56 0.00
15.00 20.00 SP-SM Y 117.00 MCal 25.00 10.00 2,017.50 24.7 0.976 0.999 0.461 1.34 0.56 0.00
20.00 25.00 SP-SM Y 117.00 SPT1 12.00 10.00 2,602.50 16.5 0.965 0.970 0.456 1.08 0.42 0.00
25.00 30.00 SM Y 132.00 MCal 28.00 10.00 3,225.00 22.8 0.952 0.932 0.450 0.33 0.17 0.00
30.00 35.00 SM N 132.00 SPT1 16.00 10.00 3,885.00 | 3,885.00 0.939 0.444 0.00 0.00 0.00
35.00 40.00 SM N 125.00 MCal 44.00 4,527.50 | 4,527.50 0.925 0.437 0.00 0.00 0.00
40.00 45.00 SM N 125.00 SPT1 34.00 5,152.50 | 5,152.50 0.909 0.430 0.00 0.00 0.00
45.00 50.00 SM N 122.00 MCal 83.00 5,770.00 | 5,770.00 0.894 0.422 0.00 0.00 0.00
SPTLIQ(cc)-BH-03 c2




SIMPLIFIED LIQUEFACTION HAZARDS ASSESSMENT USING STANDARD PENETRATION TEST (SPT) DATA

(Copyright © 2015, 2021, SPTLIQ, All Rights Reserved; By: InfraGEO Software)

PROJECT INFORMATION
Project Name Bloomington Animal Shelter
Project No. 22-81-206-01
Project Location 18313 Valley Boulevard, Bloomington Area of San Bernardino County, California
Analyzed By Sk Syfur Rahman
Reviewed By Hashmi S. Quazi
SPT N-values and Fines Content CSR = Cyclic Stress Ratio;
Neos Nsoes 3 FC (%) CRR = Cyclic Resistance Ratio Factor of Safety, FS Seismic Settlement (in.) eral Displace Lateral Spreading (in.)
0 25 50 75 100 125 0.00 0.25 0.50 0.75 1.00 0.00 0.50 1.00 1.50 2.00 0.00 0.50 1.00 1.50 2.00 0.40 0.80  0.00 0.50 1.00
0 T T T T 0 - - T 0 T T T 0 - .
X0 A
5 X0 A 5 5F 5
10 %X oA 10 10 10
15 % oA 15 15 15
_ 20 Fx a 20 2 20
g 25 | XQ
E 25 25 | 25
2
)
= I [ [
» 30 X0 30 30 30 30
=
é 35 X 35 35 35
£
g. 40 | X 40 | 40 "
R st 45 45
50 B e i ~fom] 50 | 50
50
55 b ss [
55 55
60 | 60 |
60 60
65 | 65 [
OSPT N60 6 65
70 [ ASPT (N1)60cs 70 [ CSR (Load) 0| 70
XFC (%) 70
75 75
75 75 75
Seismic Settlements: Cyclic Lateral Displacements: Lateral Spreading:
Analysis Methods Used ==>> Above GWL: Pradel (1998) Pradel (1998) Zhang et al. (2004)
Below GWL: Ishihara and Yoshimine (1992) Tokimatsu and Asaka (1998)
REFERENCES:
1. Boulanger, R.-W. and Idriss, .M. (2014), "CPT and it ures," University of California Davis, Center for Geotechnical Modeling Report No. UCD/CGM-14/01, 1-134.
2. Bray, J.D., and Sancio, R.B. (2006). "Assessm cfa d soils," Journal of Geotech. and Geoenv. Engineering, ASCE 132 (9), 1165-1177.
3. Cetin, K.O. and Seed, R.B., et al. (2004), "$ a i probabilistic and deterministic assessment of seismic soil liquefaction potential," Journal of Geotech. and Geoenv. Engineering, ASCE 130 (12), 1314-1340.
4. Idriss, LM. and Boulanger, R.W. (2008), | akes", Earthquake Engineering Research Institute (EERI), Monograph MNO-12.
5. Ishihara, K. and Yoshimine, M. (1992), " posits following liquefaction during earthquakes," Soils and Foundations, Japanese Geotechnical Society, 32 (1), 173-188.
6. Iwasaki, T., et al. (1978), "A practical me potential based on case studies at various sites in Japan," Proceedings Of 3rd International Conference of Microzonation, San Francisco, 885-896.
7. Olson, S.M. and Johnson, C, a eral Spreads Using Strength Ratios," Journal of Geotech. and Geoenv. Engineering, ASCE 134 (8), 1035-1049.
8. Pradel, D. (1998), "Procedur e v in Dry Sandy Soils," Journal of Geotechnical Engineering, ASCE 124 (4), pp. 364-368.
9. Seed, R.B. and Harder, L.F. (199! a pressure generation and undrained residual strength, Proceedings Of Seed Memorial Symposium, Vancouver, B.C., 351-376.
10. Tokimatsu, K. and Seed, H.B. (198 i ¥ 1n sands due to earthquake shaking," Journal of Geotechnical Engineering, ASCE 113 (GT8), 861-878.
11. Tokimatsu, g f liquefaction-induced ground displacementson pile performance in the 1995 Hyogoken-Nambu Earthquake," Soils and Foundations, Special Issue, Japan Geotechnical Society, 163-177.
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APPENDIX D

PERCOLATION TESTING

Safety Recommendations (San Bernardino County, 2013) for using
method to estimate infiltration rates.

above the gravel to the ground surface. The borig ssaround the pipe was filled
with gravel. The purpose of the pipe and gravel gegthe potential for erosion
and caving due to the addition of water to the hole.

g presoaking. More than 6
in less than 25 minutes for 2
testing as “sandy soil”. During
e were measured from the top of
¥'the completion of percolation testing,
hole and the percolation test hole was backfilled

test hole. Percolation testing was cong
inches of water seeped away from
consecutive measurements,
testing, the water level and
the pipe every 10 minutes

nt of water horizontally and downward into the soil
from a borin iltrati e the downward movement of water through a
horizontal uch as the floor of a retention basin. Percolation rates are related to
infiltration generally higher and require conversion before use in design. The
s used to estimate infiltration rates using the Porchet Inverse
ance with the San Bernardino County guidelines. A factor of
to the measured infiltration rates to account for subsurface
tainty in the test method, and future siltation. The infiltration structure
determine whether additional design-related safety factors are

asured percolation test data, calculations and estimated infiltration rates are
n on Plates No. 1 and 4. The estimated and design infiltration rates at the test
re presented in the following table.

Converse Consultants
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Table D-1, Estimated Infiltration Rates

Percolation Approx. Depth of Predominant Soil Average Infiltration " e
Test Boring* (feet) Types (USCS) | (inches/hour) (FOS -,

PT-01 5.3 Silty Sand (SM)

PT-02 10.2 Silty Sand (SM)

the required location.

Converse Consultants
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Estimated Infiltration Rate from Percolation Test Data, PT-01

Project Name Bloomington Animal Shelter
Project Number 22-81-206-01
Test Number PT-01
Test Location Southeast of site
Personnel Stephen McPherson
Presoak Date 12/8/2022
Test Date 12/9/2022
Average Infiltration
Time Initial Depth | Final Depth Elapsed |Initial Height| Final Height Head Rate with
Interval, At [to Water, Dy | to Water, D¢| Time (min) |of Water, Hy | of Water, Height, Hyyq Rate, I FOS, I;
Interval No. (min) (inches) (inches) (inches) (incheg inches) (inches/hr) (inches/hr)
0 0
1 25.00 11.40 40.80 25.00 51.10 3.68 1.84
2 25.00 5.88 37.44 56.62 3.54 1.77
3 10.00 8.40 24.72 4.09 2.04
4 10.00 8.40 24.00 3.88 1.94
5 10.00 8.40 23.64 3.77 1.89
6 10.00 8.40 23.40 3.70 1.85
7 10.00 8.40 23.16 3.64 1.82
8 10.00 8.40 23.16 3.64 1.82

|[Recommended Design Infiltration Rate (inch

Infiltration calculations are based on the P,
(Riverside County, 2011)
Ho = Dy - Dy

Hf = DT - Df

AH = HO - Hf

Havg = (HO + Hf) 12

.= (AH* (60 *r)) / (At * (r +

rse Borehole Method presented in Riverside County BMP Design Handbook, Appendix A, Infiltration Testing

Plate No.
1



Infiltration Rate versus Time, PT-01

Project Name Bloomington Animal Shelter
Project Number 22-81-206-01
Test Number PT-01
Test Location Southeast of site
Personnel Stephen McPherson
Presoak Date 12/8/2022
Test Date 12/9/2022
Infiltration Rate Versus Time
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Estimated Infiltration Rate from Percolation Test Data, PT-01

Project Name Bloomington Animal Shelter
Project Number 22-81-206-01
Test Number PT-02
Test Location Southwest of site
Personnel Stephen McPherson
Presoak Date 12/8/2022
Test Date 12/9/2022
Average Infiltration
Time Initial Depth | Final Depth | Elapsed | Initial Height| Final Height Head Rate with
Interval, At [to Water, Dy | to Water, D¢| Time (min) |of Water, Hy | of Water, Height, Hyyq Rate, I FOS, I;
Interval No. (min) (inches) (inches) (inches) inches) (inches/hr) (inches/hr)
0 0
1 25.00 12.00 120.60 110.75 8.92 4.46
2 25.00 14.76 118.44 8.56 4.28
3 10.00 15.60 97.80 14.50 7.25
4 10.00 13.92 94.92 13.82 6.91
5 10.00 18.00 94.20 13.32 6.66
6 10.00 12.60 91.68 13.07 6.53
7 10.00 16.80 91.68 12.74 6.37
8 10.00 14.40 90.36 12.60 6.30

|[Recommended Design Infiltration Rate (inch

Infiltration calculations are based on the P,
(Riverside County, 2011)
Ho = Dy - Dy

Hf = DT - Df

AH = HO - Hf

Havg = (HO + Hf) 12

.= (AH* (60 *r)) / (At * (r +

rse Borehole Method presented in Riverside County BMP Design Handbook, Appendix A, Infiltration Testing

Plate No.
3



Infiltration Rate versus Time, PT-01

Project Name Bloomington Animal Shelter
Project Number 22-81-206-01
Test Number PT-02
Test Location Southwest of site
Personnel Stephen McPherson
Presoak Date 12/8/2022
Test Date 12/9/2022
Infiltration Rate Versus Time
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