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LGC Geo-Environmental, Inc. (LGC) is pleased to submit our geotechnical investigation and manure evaluation
for the proposed 121 acre Richland/Chino Bickmore Properties business center and residential development in
the city of Chino, San Bernardino County, California. This report presents the results of our background review,
aerial photo review, recent geologic field mapping, field exploration, and laboratory testing; geotechnical and
geologic opinions and conclusions; and our updated preliminary geotechnical recommendations relative to the
proposed commercial and residential development.

Based on the results of our research, field exploration, geologic mapping, laboratory testing, geologic and
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industrial/commercial and residential development, provided that the recommendations presented herein are
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additional subsurface exploration, laboratory testing and revise the recommendations presented herein, if
necessary.

It has been a pleasure to be of service to you on the design aspects of this project. Should you have any
questions regarding the content of this report or should you require additjonal information, pli ase-d
to contact this office at your earliest convenience. ;

Respectfully submitted, f’é

No. 1257 %

CERTIFIED
ENGINEERING
GEOLOGIST

LGC Geo-Environmental, Inc. |

7
F i
i &

5 LN
i ’ $
Sy e el 5 «f

X\,, ,-P:'ﬁ AR if‘: W ead A
i

i e
Q2 : e @F E..‘,_.\J')}.,,}\“" “

Robert L. Gregorek II, CEG 1257 Larry ). Cooley, RCE $4037
Certified Engineering Geologist Project Engineer

KRM/RLG/LDC
Distribution: (4) Addressee

27570 COMMERCE CENTER DR., #1 28, TEMECULA, CALIFORNIA 92590
PHONE: (951) 297-2450 * Fax: (951) 7129-2998

WWW.LGCGEOENV.CDOM



Section Page
1.0 INTRODUCTION... ST e (SRS TR TSI Y s e n e en ST N |
L1 Purpose and SCOPE Of SEIVICES ......v.vveirermriereesriisreesiercreesecsrosssssssesssesssssssssesseesessees 1
1.2 Location and Site DeSCIPtON .......ccveeeereeieeeetee s erststebee s s s ses s sessesssanas 2
1.3 Proposed Development and Grading...........cc.eueeivevcererieierecessrenececssensseseesesssesssssnns 2
1.4 Previous Geotechnical Reports and Aerial Photographs ..........ccocceovveeeeeeeevieeeerennenss 2
L5 Geologic Field Mapping .......ccccvevvermrrreecesieteeieeeseesescressssiseos s essesesesesseseesessssssennes 4
1.6 Subsurface Exploration and Geologic Mapping..............coeceeereeeeeeesessssessnssssersns 4
2.0 GEOTECHNICAL CONDITIONS......ccceosrunccnsusarsnsesessassaons SEESEEEE - EeE -SSR e v nesasiE 4
2.1 LOCAl GEOIOZY ...veeereeirieencetrtitereee e ess et etseseesesassresesosensesseseesssssssssesssasessssssseans 4
2.2 GIOUDAWALET .......eceevecriirernrreesssissseesese s teeessssesoress e sesessonssnsmsseeasessssesesssnessesssesens 6
2.3 CAVINEG ...ttt eresesesne st et sas st e s en st e et eeeneeenesesssnse s s e s sesenne s 6
24 SUTTACE WALET......c.e ettt ress ettt coneeresesesas e eenssar s s ras 6
2.5 FAUIDG.....cociiiereccincettee e sttt ereene o e e s e e enn s s et e ee e snes 6
2.5.1  LiqUeACtion ........ceceeeeiceincccrnninntere s evere e eesesssse e ees e seeseseeann 6
2.5.2  Shallow Ground RUPIULE .......cccuerureerieiereeeeieeecererer oot s eeneseseseens 7
2.5.3 Tsunamis and SEICHES......ccovivereeveiesieeiersiece e st eeeeeesesssrensessssnans 7
2.6 Ground MOMONS ...ceevueseearceeeeieeeeeeeieestistse e eenessense st eeaseeesessesessesessenseessesesssssesnaes .7
2.7 SlOPE SIADILILY .....cooviiceccrcrieicsree it en et s st et e e eesnes e senae s 8
2.8 Orgamic COmENL........c.iuierrireririrrreianeieneeeee et srsbs e neseeseesessseseeessses et me e e seneas 8
2.9  Hydrocarbon COMENL.........coecvurererrerieresisniieseiiesseisssestossesseessesssssssssasssssesssnsassoees 8
210 SEUIEIMIENT.....c ittt st st se s es e st ssnesse st s s e e st s eeensneas 9
3.0 CONCLUSIONS ...cccvccsisnssnsssassasssssensresseseenssensansassassass eMagsEssessezeszortasa sssats tainEEESEEE 9
40  RECOMMENDATIONS .....ccourresesacsssarsssasassssassoncas e O 11
4.1 Site Earthwork ........covvomiieeece e ettt ve st 11
4.1.1  Site Preparation.........ccccveeimriernnivenmisreereesseesissesesesasseesssecssseseonsesssssssssassaes 11
4.1.2 Private Sewage System Abandonment............cccovvusiverieneeceeseecsreeeeeesserenne 11
4.1.3  Overexcavation and RecOMPACLON........cuvvvverereeeeereereeneeeeeeereressssesesssrsnssens 11
414 Fill SIOPES.....currrreeeereecnieeren st ress e sass s ss et e s sse s eesesssesnes 12
415 CULSIOPES c.ucevrnciricrnirerereeee e seas s srasessseers st st eseeseseaasessaseseeseessasenas 12
41,6 Benching........cocoiveeernriimririereerne e ses st eee et saes e sn e een 12
4.1.7 Cut and Shallow Fill LOtS ........cceuireeeieeeeeeeeeeeereeiee e rseseeeosesseensessessnses 12
4.1.8 Cut/Fill Transition and Fill Differentials..........c.ocorveurevemreeeererersreeeenecessesnns 12
4.1.9  Shrinkage and SUbSIAENCE ........ccocveeruerieveiieeeneere s esnsasesesesnaesenas 13
4.1.10 Import Soils for Grading........coecserererreierereeereeee st eesceesessesenens 13
4.1.11 Fill Placement and COMPACHON ......cccvrvererreeureresosireremreecereessseeeessessssesesenes 13
5.0 POST-GRADING CONSIDERATIONS .......ecvveneeressescnsarseses . w14
5.1  Control of Surface Water and Drainage Control ...........ccooeveervmreveveerverrresresssssessnnnns 14
5.2 ULHEY THENCRES ...c..eceiiiecreritetsiie et tosesssssssesssessesenssesesesssesssoseass 14
6.0 PRELIMINARY FOUNDATION DESIGN RECOMMENDATIONS........cccovevsneacsns 15
6.1 GENETAL.......coriireiccr ettt st n e ettt e et s 15
6.2  Allowable-Bearing ValUes...........ccocvueueereeereiriereiscicssreesseeeereeseessssssssnsssesesessseseas 15
6.3 SEHIEMENL......c.eiiittctti e e s e e e e sene e s e eeensenes 15
6.4 Lateral ReSIStANCE. ......cccovrverecrerrereersriressiercsssesseests s stcseseessonsoseserssssssssessesseesasnsas 16
6.5  Expansive Soil ConSiderations..........crerriereieeeeeecienvisinnsessieescssseeseseesseseesessssesssnns 16
6.6  Footing/Floor Slabs — Low Expansion Potential ..............ccocoueermmreemnerersensrenssenon. 16
6.7  Non Structural Concrete FIAtWOTK ........cveerecemriieriiieereescreressssseesrssessseessassesssns 18
7.0  RETAINING WALLS.....oceveenrrresssrnsararsssssssaess e S N T, 18

TABLE OF CONTENTS




7.1 Lateral Earth Pressures and Retaining Wall Design Parameters..........c..ccocovenn.en... 18

7.2 Footing EMDEAMENLS.........ccereerrerereiesrsnseseriie s s sesesessesteesseseeneesenssessssessensns 19
73 DIBINAZE ....ccoviviuierinererentecntinstsstrtesesneresssessensersrsesssaressasssssessesssatoseosemssameoneesssases 19
74  Temporary EXCAVAHIONS v.u...coureereeernirerinssnessnersssesssiesesessososoressmsssssssssassssssssessasseanne 20
7.5  Retaining Wall Backfill .......covroiiirceieicrescietceesei st eeeseeeevessnasnenes 21
8.0 MASONRY GARDEN WALLS.........cccceeetnrrassreronssassaseassons Sheserssensnussssasssensassanssnrarssesasssn 21
8.1 Construction on Level Ground..........ocoeveeeneiecenesiesoninseseneseesneseeseesessssssssesneas 21
8.2  CONSHUCHON JOIMNES ....ccoremereceriiaeeieerrs e sirnes s ivssrees s sessssesesseseeseasncssensonensasas 21
9.0  PLANTERS.....citrrsissssisisinssrsnsrrnsasasssassassasssssssssrssmestossassssssssns SiSssssvissasessavsiNasRs sz 21
100 SOIL CORROSIVITY.. . . e T —— o2l
10.1  Corrosivity to Concrete and Metal.........cccovererreririeire e seereeeseeneasenne 21
11.00  PAVEMENT DESIGN. ......cccesscmremrsurrrrnsrerssassssecsssssserssssassssssensasaness T T T T T TR 22
12.0 PLAN REVIEWS AND CONSTRUCTION SERVICES.....ccorvceseessessrassssassasssssssssssas w23
13.0  LIMITATIONS ..ccovereirescissnansasesnsasssssssssassasasssasmsssasssnsassesssssasasanssassasesssaness w23

LIST OF TABLES, APPENDICES AND ILLUSTRATIONS

Tables

Table 1 — Seismic Soil Design Parameters (Page 8)

Table 2 — Estimated Shrinkage (Page 13)

Table 3 — Nonstructural Concrete Flatwork for Low Expansive Soils (Page 18)
Table 4 — Lateral Earth Pressures (Page 19}

Table 5 — Preliminary Pavement Design Recommendations (Page 22)

Appendices

Appendix A — References (Rear of Text)

Appendix B — Boring and Trench Logs (Rear of Text)

Appendix B-1 — Previous Boring Logs by Leighton and Associates, Inc. (Rear of Text)
Appendix C — Laboratory Testing Procedures and Test Results (Rear of Text)

Appendix D - Liquefaction Evaluation

Appendix E — General Earthwork and Grading Specifications for Rough Grading (Rear of Text)

Figures & Plates

Figure 1 — Site Location Map (Page 3}
Plates 1 and 2 — Geotechnical Map (Pocket Enclosures)

Project No. G14-1194-10 Page iv September 13, 2016



L1

1.0  INTRODUCTION

Purpose and Scope of Services

The purpose of our geotechnical report is to evaluate the existing surface and subsurface
conditions pertinent to the geologic, geotechnical and manure conditions at the site-and to
provide opinions, conclusions and preliminary recommendations pertaining to overexcavation
recommendations relative to the existing soil materials, manure/organic soil handling and review
of the rough grading aspects of the proposed commercial and residential development.

The referenced multiple various scale plans, prepared by Proactive Engineering Consultants
{Appendix A), were combined and utilized as the base map for our geologic field mapping.

Our scope of services included:

Review of available previous geotechnical/geologic reports pertinent to the site.
Geologic field mapping of the site.

Subsurface exploration consisting of the excavation, sampling, and logging of ten (10) borings
to depths ranging from approximately 27.5 feet fo 49.5 feet below the existing ground surface
utilizing a hollow-stem drill rig and twenty four (24) trenches, to depths ranging from
approximately 5.0 feet to 11.5 feet below the existing ground surface utilizing a backhoe. The
borings and trenches were excavated to evaluate the general characteristics of the subsurface
geotechnical/geologic conditions on the site, classification of the site soils and to obtain
representative soil samples. Also included was determination of estimated depth of
overexcavation and determining the estimated depth and extent of existing manure/organic
soil that may exist. The trench and boring logs are included in Appendix B.

Laboratory testing of representative soil samples obtained during our subsurface exploration
{Appendix C).

Geotechnical engineering and geologic analyses of the data with respect to the proposed
industrial/commercial and residential development.

Estimated depths and lateral extent of overexcavation.

Estimated depths and lateral extent of existing manure and organic soils and evaluation of
organic content of upper soils and acceptability for use as fill or backfill.

Site seismicity parameters, including an evaluation of liquefaction potential and amount of dynamic
seismic settlement.

Foundation types and geotechnical foundation design parameters.

Parameters for retaining wall design, including lateral pressures and drainage requirements.
A description of soil corrosivity potential to concrete, and mitigation procedures.
Preliminary pavement section design parameters.

Geotechnical engineering and geologic analysis of the data with respect to the proposed
single-family residential development.

Preparation of this report presenting our findings, conclusions and updated geotechnical
recommendations relative to rough grading and construction of the proposed development.



12

1.3

14

Location and Site Description

The subject site is irregular shaped and is about 121 acres in size which is located southwest of
the Chino airport between Bickmore Avenue and Kimball Avenue in the city of Chino, County of
San Bernardino, California. The site is bounded on the north by Kimball Avenue and
undeveloped land, on the east by multi-family residential development, on the west by a storage
facility and undeveloped land and on the south by Bickmore Avenue.

The topography of the site is relatively level, with a change in elevation roughly 39 feet from the
northeast comer to the southwest corner. Drainage appears to flow south to southwest, with
elevations ranging from approximately 605 feet msl in the northeast portion of the site to
approximately 566 feet above mean sea level {msl) in the southwest portion of the site.

The majority of the site appears to be mainly agricultural crop lands, with an abandoned existing
dairy with related buildings, cow pens and other related improvements in the northeast corner of
the site. The southwestern corner and an area of the south central portion of the site are 2 existing
plant nurseries with several permanent and temporary greenhouse structures, some small nursery
related buildings, and private residences. There are some existing gravel and dilapidated concrete
roadways on the property. In addition existing retention basins are present at the southeast corner
and southwest portion of the site. Portions of the perimeters of the site have a light to moderate
growth of annual weeds and grasses. Some scattered large piles of concrete exist in the northern
portion of the site as well as other small piles of debris/trash and vegetation also existing on the
rest of the site.

The general location and configuration of the site is shown on the Site Location Map (Figure 1).

Proposed Development and Grading

Based on the referenced various 50-scale development plans, the proposed development will
consist of 19 industrial and/or commercial units/buildings of various sizes within the northern
and western portions of the site. The site will also consist of a 185 lot and a 106 lot single family
residential developments as well as a 16 lot multi-family residential development consisting of
94 units in total within the south central and southeast portion of the site. In addition, there are
proposed 2 private parks, 3 retention basins, a pavilion, parking areas, interior roadways,
landscaping and 2 water quality basins. There is also a future residential development designated
in the southern portion of the site, with no proposed grading indicated, on Parcel 20.

The grading plans also indicate that cuts and fills of approximately 9 feet to 10 feet, respectively,
are proposed. Proposed maximum cut and fill slope heights from approximately 10 feet and 5
feet respectively, at maximum slope ratios of 2:1 (h:v) or flatter are also proposed. The retention
basins are proposed to be up to approximately 5 feet to 10 feet deep. Retaining walls are
proposed to be up to approximately 3 feet in height.

Previous Geotechnical Reports and Aerial Photographs

The geotechnical report (2012) by Leighton and Associates, Inc. (L&A, Inc.) for a portion of the
site was reviewed by LGC and is referenced in Appendix A.

Paired stereo aerial photographs of the site and vicinity from 1949 through 1999 were reviewed and
evaluated by this firm. The photographs were obtained from Continental Aerial Photo, Inc. Scales
of the photographs reviewed (where available) ranged from approximately 1” = 1,667 to
approximately 1” =2,000°. A summary table of the photos reviewed is presented in Appendix A.

Project No. G14-1194-10 Page 2 September 13, 2016
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1.6

2.1

Geologic Field Mapping

Our geologic field mapping was performed by an engineering geologist from this firm in March of
2015 to March of 2016, and utilized the combined referenced various 50-scale development plans
and the 300-scale net acreage exhibit as a base map for our geologic field mapping.

Subsurface Exploration and Geologic Mapping

Our subsurface exploration was performed on March 6 through May 6, 2015, and March 17, 2016,
and consisted of the excavation, sampling, and logging of ten (10} borings to depths ranging from
approximately 27.5 feet to 49.5 feet below the existing ground surface utilizing a hollow-stem drill
rig and twenty four (24) trenches, to depths ranging from approximately 5.0 feet to 11.5 feet below
the existing ground surface utilizing a backhoe. The borings and trenches were excavated to
evaluate the general characteristics of the subsurface geotechnical/geclogic conditions on the site,
classification of the site soils and to obtain representative soil samples. Also included was
determination of estimated depth of overexcavation and determining the estimated depth and extent
of existing manure/organic soil that may exist. The trench and boring logs are included in Appendix
B.

Associated with the subsurface exploration was the collection of bulk and relatively undisturbed
ring samples of soil within hollow-stem auger borings for laboratory testing. Bulk samples
consisted of selected soil materials obtained at various depth intervals from the exploratory
borings and trenches. Undisturbed ring samples were obtained from the exploratory borings
using a 3-inch outside diameter modified California split-spoon soil sampler lined with brass
rings. Standard Penetration Tests were also performed in accordance with the American Society
for Testing and Materials (ASTM) test method D1586. The soil samplers were driven with
successive 30-inch drops of a mechanically driven, 140-pound automatic-trip hammer on the
hollow-stem auger drill rig. Blow counts were recorded for each 6-inch driving increment;
however, the number of blows required to drive the split-spoon sampler and the standard split-
barrel samplers for the last 12 of the 18 inches was identified as the standard penetration
resistance of N-count and recorded in the boring logs. The central portions of the driven ring
samples were placed in sealed containers and transported to our laboratory for testing. Disturbed
soil samples from the unlined standard split-barrel sampler were placed in plastic bags and also
transported to our laboratory for testing.

The representative relatively undisturbed and bulk samples collected during our subsurface
exploration were retained for laboratory testing. Laboratory testing was performed on representative
soil samples and included in-situ density and moisture content, maximum dry density and optimum
moisture content, expansion, Atterberg limits, sulfate content, chloride content, pH, resistivity, R-
value, organic content, shear strength, consolidation, grain size and volatile organic compounds.
The in-situ density and moisture content of samples taken within the trenches were determined in
the field with a nuclear testing gauge in accordance with ASTM Test Method D6938-08a. A
discussion of the tests performed and a summary of the results are presented in Appendix C

2.0 GEOTECHNICAL CONDITIONS

Local Geology

Based on our review of the available geological and geotechnical literature, referenced previous
geotechnical reports, exploration and geologic field mapping, it is our understanding that the site

Project No. Gi4-1194-10 Page 4 September 13, 2016



is primarily underlain by manure/organic soil, undocumented artificial fill soils, topsoil, alluvium
and older alluvium. A description of the earth material soils encountered is described below:

Manure/Organic Soils (no map symbol): The northern and southeastern portions of the site with

the existing abandoned dairy and existing agricultural fields, is generally partially covered by up
to about 0.3 foot to 1.2 feet of manure or partially organic soils. Isolated areas of the south central
portion of the site, in an existing agricultural field, have about 2.4 feet to 9.0 feet of manure and/or
partially organic soils. These areas include backfilled former retention basins from the previous
dairy operations. The area of thickest previous manure coverage has been from the existing
abandoned dairy in the northwest comer of the site and the previous dairy portions on the north
central and south central portions of the site, which have since been removed and turned into
agricultural fields, apparently circa 2008 to 2009. These areas are indicated on the Geotechnical
Maps Plates 1 and 2.

Artificial Fill, Undocumented (Afu): Undocumented non-engineered artificial fills are present,
scattered over the majority of the of the subject site, associated with the previous dairy structures
and operations as well as the existing agricultural operations. These areas include backfilled
former retention basins from the previous dairy operations in the northeast, northwest and
southwest comers of the site. Based on current and previous exploration and mapping, the
approximate depth of these fill soils is estimated to range in depth from about 0.5 feet to 6.5 feet,
to as much as 9.0 feet. Where observed these non-engineered fill soils are generally comprised of
silty sand, clayey sand and sandy silt, which are very fine to coarse grained, various shades of
yellow, brown and olive, dry to very moist, loose to dense and soft to stiff, desiccated, locally
porous, some gravel, root and rootlets with some organics and traces of manure, Minor amounts
of hydrocarbons were encountered within the backfilled former retention basin in the south central
portion of the site,

Topsoil (No map symbol): Topsoil was encountered within the majority of the current and
previous exploratory trenches and borings at the surface ranging in depth from 0.6 foot to 6.0
feet. These materials were generally consisted of silty sand, clayey sand and sandy silt, which
were very fine to coarse grained, various shades of olive, brown, gray and orange, dry to moist,
loose to medium dense and soft to stiff, with some gravel, desiccated, porous, locally micaceous
and slightly mottled, with some organics, roots and rootlets.

Alluvium (Qal): Alluvium was present below the undocumented artificial fill and topsoil,
ranging in depths to about 0.8 feet to 20.0 feet. These materials were generally comprised of silty
sand, clayey sand, sandy silt, clayey silt, silty clay and sandy clay; with a trace of gravel; which
were very fine to coarse grained; various shades of brown, olive, gray and orange, dry to very
moist, medium dense to dense and firm to very stiff, local areas of abundant calcium nodules and
caliche, some pinhole pores, with a trace of mottling and locally desiccated. Portions of the
alluvium are wet at various depths, These materials were typically weathered, higher in porosity,
more desiccated and lower in density within about the upper 0.5 foot to 3.0 feet.

Older Alluvium (Qoal): Older alluvium, where observed in exploratory borings and trenches,
was present below the alluvium ranging in depth from 0.8 foot 20.0 feet. These materials were
generally comprised of sand, silty sand, clayey sand, sandy silt, clayey silt, silty clay and sandy
clay; with some gravel; which were very fine to coarse grained; various shades of yellow, brown,
orange and gray, damp to wet, medium dense to very dense and firm to very stiff, locally friable,
with some pinhole pores, trace of caliche, slightly micaceous; some oxidation, locally desiccated,
with some root casts and rootlets.

Project No. G14-1194-10 Page 5 September 13, 2016



2.2

2.3

2.4

2.5

Groundwater

Groundwater was encountered during subsurface exploration investigation of the site and the
referenced previous geotechnical report (L&A, Inc., 2012), for a portion of the site, at a depth of
approximately 24 feet to 30 feet below the existing surface. A review of the referenced Chino
Basin Watermaster “Depth to Groundwater Contour Map, Fall 2006” and “Groundwater Elevation
Contours Map, in Spring of 2012” as well as near-by water well information indicates groundwater
in the general site area is estimated to be at a depth of about 25 feet to 75 feet.

Caving

Caving was not encountered in the borings or the majority of the trenches. However, caving was
encountered in one exploratory trench TR-15, located in the south central portion of the site in the
existing agricultural fields. The caving occurred in undocumented artificial fill at a depth of about 5
feet. In addition, localized caving may occur within excavations made into the sandier portions of
the on site soils.

Surface Water

Surface water runoff relative to project design is the purview of the project civil engineer and
should be designed to be directed away from the proposed structures.

Faulting

The subject site is not located within an Alquist-Priolo Earthquake Fault Zone and there are no
known faults (active, potentially active, or inactive) onsite. The possibility of damage due to
ground rupture is considered negligible since active faults are not known to cross the site. The
subject site is also not located within State of California Seismic Hazards Zone for liquefaction.

Secondary effects of seismic shaking resulting from large earthquakes on the major faults in the
southern California region, which may affect the site, include soil liquefaction and dynamic
settlement. Other secondary seismic effects include shallow ground rupture, and seiches and
tsunamis. In general, these secondary effects of seismic shaking are a possibility throughout the
Southern California region and are dependant on the distance between the site and causative fault
and the onsite geology. The major active faults, within 25 miles of the subject site that could
produce these secondary effects are the Chino-Central Avenue Fault (3.4 miles away), the
Whittier Fault (7.1 miles away), the Elsinore-Glen Ivy Fault (7.8 miles away), the San Jose (10.4
miles away), the Sierra Madre (13.9 miles away), the Cucamonga Fault (14.2 miles away), the
Elysian Park Thrust Fault (14.4 miles away), the San Jacinto-San Bernardino (19.0 miles away)
and the and the San Andreas-San Bernardino and Southern Faults (23.0 miles away), among
others. A risk assessment of these secondary effects is provided in the following sections.

2.5.1 Liquefaction

Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave
similarly to a fluid when subject to high-intensity ground shaking. Liquefaction occurs
when three general conditions exist: 1) shallow groundwater; 2) low density non-cohesive
(granular) soils; and 3) high-intensity ground motion. Studies indicate that saturated,
loose to medium dense, near surface cohesionless soils exhibit the highest liquefaction
potential, while dry, dense, cohesionless soils and cohesive soils exhibit low to negligible
liquefaction potential. The project site will be underlain by engineered compacted fill as

Project No. G14-1194-10 Page 6 September 13, 2016



2.6

2.5.2

2.5.3

well as competent alluvium and/or competent older alluvium with current groundwater at
a depth of approximately 27 feet.

Liquefaction analyses were performed for the anticipated graded site conditions. The soil
and conditions encountered in Borings B-1, B-8 and B-9 were utilized in our analyses.
Our field exploration indicated groundwater to be at depths ranging from 27 feet to 30 feet
below the existing surface. A conservative level of 15 feet was used for the liquefaction
analyses to represent the recent historic high groundwater level, since development has
occurred in the area surrounding the site; as well as the depth of saturated soils currently
being encountered. Our analyses of post graded conditions indicated potentially
liquefiable soils at depths of approximately 15 feet to 20 feet below existing grade. The
potential total dynamic settlement for these soils, due to possible liquefaction, is about
0.72-inch and the differential dynamic settlement is about 0.36- inch. Due to the amount
of overburden and this minor amount of potential total dynamic settlement, due to
liquefaction there should not be manifestation at the surface even if the anticipated high
groundwater, however unlikely, ever exists in the future. Results of the liquefaction
analyses are indicated in Appendix D.

Shallow Ground Rupture

Ground rupture due to active faulting is not likely to occur on site due to the absence of
known active fault traces. Cracking due to shaking from distant seismic events is not
considered a significant hazard, although it is a possibility at any site.

Tsunamis and Seiches

Based on the elevation of the proposed development at the site with respect to sea level
and its distance from large open bodies of water, the potential of a seiche and/or tsunami
is considered to be negligible.

Ground Motions

The site will probably experience ground shaking from moderate to large size earthquakes during
the life of the proposed development. Furthermore, it should be recognized that the Southern
California region is an area of high seismic risk, and that it is not considered feasible to make
structures totally resistant to seismic-related hazards.

Structures within the site should be designed and constructed to resist the effects of seismic
ground motions as provided in the 2013 CBC, Section 1613 and 1616 and 2010 ASCE 7. The
method of design is dependent on the seismic zoning, site characterizations, occupancy category,
building configuration, type of structural system and building height.

The following seismic design parameters, presented in Table 1, were developed based on the

CBC 2013 and should be used for the proposed structures. A site coordinate of 33.9636° N

2

117.6420° W was used to derive the seismic parameters presented below:
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TABLE 1
Seismic Design Soil Parameters

- Seismic Design Soil Parameters (2013 CBC Section 1613 and 2010 ASCE 7)

Site Class Definition (ASCE 7; Chapter 20) [Tabie 20.3-1] D

Mapped Spectral Response Acceleration Parameter S; (for 0.2 second) [Table 1613.5.3(1)] 1.69
Mapped Spectral Response Acceleration Parameter, S; (for 1.0 second) [Table 1613.5.3(2)] 061
Site Coefficient F, (short period) [Table 1613.3.3(1)] 1.00
Site Coefficient F. (1-second period) [Table 1613.3.3(2)] 1.50

Adjusted Maximum Considered Earthquake (MCE) Spectral Response Acceleration Parameter Sus

)
(short period) [Eq. 16-37] s
Adjusted Maximum Considered Earthquake (MCE) Spectral Response Acceleration Parameter Sw
. 0.91
(1-second period) [Eq. 16-38]
Design Spectral Response Acceleration Parameter, Sps (short period) [Eq. 16-39] 1.13
Design Spectral Response Acceleration Parameter, Sp; (1-second period) [Eq. 16-40] 0.61

The Mean Peak Ground Acceleration (PGAm) is 0.64 g.

2.7

2.8

2.9

Slope Stability

Proposed cut and fill slopes constructed at a 2:1 horizontal to vertical (h:v) should be grossly
stable. However, portions of the proposed cut slopes may expose low-density, undocumented
artificial fill, topsoil or weathered portions of the upper alluvium as well as significant layers of
relatively non-cohesive alluvium which will likely require stabilization by overexcavation and
replacement with compacted fill.

Organic Content

Current laboratory test results by LGC and previous laboratory test results by L&A, Inc. (for a
portion of the site) of the upper near surface partially organic soils (artificial fill and disturbed
soils) indicated the northern and southeastern portions of the site with the existing abandoned
dairy and existing agricultural fields and former removed dairies have organic contents, in about
the upper 0.5 foot to 1.2 foot, and locally from depths ranging from 2.4 feet to 6.5 feet, of about 1.9
percent to 11.0 percent, for an average organic content of about 4.7 percent in the partially organic
soils. Laboratory testing also indicated that generally the undisturbed natural soils below these
depths (topsoil and alluvium} had natural organic contents ranging from 0.2 percent to 3.2 percent,
for an average of about 1.3 percent. Based on these results, and considering the organic content of
the underlying undisturbed natural soils, the actual organic content of these partially organic soils in
the upper 0.1 foot to 1.2 foot, and locally from depths ranging from 2.4 feet to 6.5 feet, is about 0.6
percent to 9.7 percent. Laboratory test results of approximately 0.1 foot to 1.0 foot of the upper
near surface highly organic soil (with manure) located in the existing abandoned dairy at the
northwest comer of the site indicated organic contents of about 25.1 percent.

Hydrocarbon Content

Laboratory test results by LGC of the backfill soils within the former retention basin in the south
central portion of the site, as indicated on the geotechnical map, Plate 2, showed minor
concentrations of hydrocarbons at about 56.0 ppm within the backfill soils tested. Laboratory
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testing also indicated that any hydrocarbons within the undisturbed natural soils below backfill soils
were not detected. Based on these results the levels of hydrocarbons within the backfill soils of the
subject former retention basin are below any health concern or that would require any type of
remediation/clean up for the site relative to residential land use, as per California Human Health
Screening Levels.

2,10 Settlement

Based on field observations and testing, in addition to laboratory testing and settlement analysis, the
existing non-engineered artificial fill, topsoil, and weathered portions of the upper alluvium in their
existing state exhibit the potential to settle or hydro-consolidate under the surcharge of the future
proposed structural and fill loads. Consolidation testing indicated that the alluvium and older
alluvium below the weathered zone is in an over consolidated state beyond the anticipated future
structural loads and proposed fill loads of up to about 5 feet to 10 feet.

Based on the general settlement characteristics of compacted fill and in-situ natural soils, as well
as the forthcoming overexcavation recommendations, presented later in this report, and
anticipated loading, it is estimated that the total settlement of conventional footings will be
approximately 0.50 inch, Differential settlement is expected to be 0.25-inch over a horizontal
distance of approximately 30 fect. It is anticipated that the majority of the settlement will occur
during construction, or shortly thereafter, as building loads are applied. This settlement does not
include the potential total dynamic settlement of 0.72-inch and differential dynamic settlement of
about 0.36-inch due to possible liquefaction.

The above settlement estimates are based on the assumption that the grading will be performed in
accordance with the following grading recommendations presented later in this report and that
the project geotechnical consultant will observe or test the soil conditions in the footing
excavations.

3.0 CONCLUSIONS

Based on the results of our geotechnical investigation and manure evaluation, it is our opinion that the
proposed industrial/commercial and residential development is feasible from a geotechnical and geologic
standpoint, provided the recommendations presented in this geotechnical report are utilized during the
design and construction. The following is a summary of the primary geotechnical and geologic factors
determined from our updated geotechnical investigation and manure evaluation.

Based on our geologic field mapping, review of the referenced geotechnical reports and review of
pertinent geologic maps, the site is underlain by manure/organic soil, non-engineered fill,
manure/organic soil, topsoil, alluvium and older alluvium,

Laboratory test results and the previous laboratory test results from the referenced previous
geotechnical report (L&A, Inc., 2012) indicated that the upper onsite soils have an expansion potential
of Low.

laboratory test results and the previous laboratory test results from the referenced previous
geotechnical report (L&A, Inc., 2012) of the upper soils, indicate a negligible potential for soluble
sulfate effects on normal concrete and chloride effects on reinforcing steel.

Laboratory testing and the previous laboratory test results from the referenced previous geotechnical
report (L&A, Inc., 2012) indicated that upper onsite soils are moderately to severely corrosive to buried
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metals.

« Laboratory test results and the previous laboratory test results from the referenced previous
geotechnical report (L&A, Inc., 2012) of the upper near surface partially organic soils (artificial fill
and disturbed soils) indicated the northern and southeastern portions of the site have organic contents
of about 1.9 percent to 11.0 percent in about the upper 0.5 foot to 1.2 foot and locally ranging in depth
from 2.4 feet to 9.0 feet. In general, the undisturbed natural soils below these depths (topsoil and
alluvium) had organic contents ranging from 0.2 percent to 3.2 percent.

« Portions of the northeast corner of the site have about 0.1 foot to 1.0 foot of manure and highly organic
soils. Laboratory test results of the manure and highly organic soils in theses areas indicated organic
contents of about 25.1 percent

« Isolated areas of the site in the south central portion of the site, as indicated on the geotechnical map,
Plate 2, may have approximately 3.0 foot to 9.0 feet of partially organic soils and soils with minor
concentrations of hydrocarbons. These areas include backfilled former retention basins from the
previous dairy operations. Laboratory test results of the backfill in the south central former dairy
retention basin indicated minor concentrations of hydrocarbons of about 56.0 percent/ppm, which is
below any levels that are of a health concern or that would require any type of remediation/clean-up for
the site relative to residential land use, as per California Human Health Screening Levels. However,
these soils should still be placed below any paved roadways or at least 5 feet below grade in any
industrial/commercial residential building pad areas or parks.

»  Excluding manure and organic soils the site is generally underlain below the surface by up to about 2.0
feet to 6.0 feet and locally up to about 7.0 feet to 9.0 feet of potentially compressible artificial fill,
topsoil and weathered portions of alluvium, which may be prone to potential post-grading settlement
and/or hydro-consolidation, under the surcharge of the existing or future proposed structural loads and
fill loads.

« Based on laboratory testing and settlement analysis, fills compacted to 90 percent relative compaction
with up to approximately 2 percent organic material, should not have any potential for post-grading
settlement and/or hydro-consolidation under the surcharge of the existing or future proposed structural
loads and fill loads within building areas or areas of other improvements.

» Proposed cut slopes may expose low-density, undocumented artificial fill, topsoil or weathered
portions of the upper alluvium as well as significant layers of relatively non-cohesive alluvium which
will likely require stabilization by overexcavation and replacement with compacted fill,

« From a geotechnical perspective, the existing onsite soils appear to be suitable material for use as
fill, provided they are relatively free from rocks (larger than 8 inches in maximum dimension),
construction debris, highly organic material and manure.

« It is anticipated that the onsite soils may be excavated with conventional heavy-duty construction
equipment. However, portions of approximately the upper 2 feet to 6 feet of soil on the site may be
relatively dry and may require appreciable amounts of water to bring these soils to optimum moisture
content prior to use as fill. In addition silty and clayey soil material in the bottoms of the existing
retention basins at the southeast corner and southwest portion of the of the site as well as the
backfilled former retention basins in the south central portion of the site may be very moist to wet
and require drying prior to use as fill.
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4.1

4.0 RECOMMENDATIONS

Site Earthwork

We anticipate that earthwork at the site will consist of site preparation and remedial grading
followed by construction of slab-on-grade type foundations. All earthwork and grading should be
performed in accordance with all applicable requirements of the appropriate reviewing agency
and LGC’s General Earthwork and Grading Specifications for Rough Grading (Appendix E). In
case of conflict, the following recommendations shall supersede those included in as part of LGC’s
General Earthwork and Grading Specifications for Rough Grading,

411

4.1.2

4.13

Site Preparation

Prior to remedial grading of areas to receive structural fill, engineered structures or other
improvements, the areas should be cleared of surface obstructions, any existing debris,
organic rich soils and significant manure, as well as stripped of amy vegetation.
Vegetation, debris, organic rich soils and any significant manure should be removed and
properly disposed of offsite. Holes resulting from the removal of buried tree root systems,
obstructions, structures or utilities, should be replaced with suitable compacted fill
material. An area of minor concentrations of hydrocarbons in the backfill of the
southwestern former dairy retention basin is estimated to range in depth from 6.5 foot to
9.0 feet thick, as indicated on the Geotechnical Map, Plate 2. These materials will require
will require selective placement as fill materials if utilized for this project site.

Private Sewage System Abandonment

Any existing scepage pit and other private sewage systems, and/or other subsurface
structures that may be encountered, should be located, removed and/or properly
abandoned from a geotechnical standpoint. Abandonment and/or removal of septic
systems that may exist should be in accordance with local codes and recommendations by
LGC. Seepage pits, if abandoned in-place, should be pumped clean, backfilled with
gravel or clean sand jetted into place, and then capped with a minimum of 2 feet or more
of a 2-sack or greater slurry or concrete for a distance of 2 feet or more outside the edge
of the seepage pit. The top of the slurry or concrete cap should be at a minimum 10 feet
below proposed grade.

Overexcavation and Recompaction

The site is generally underlain by approximately 2.0 feet to 6.0 feet, and locally up to
about 7.0 feet to 9.0 feet, of potentially compressible soils (organic soil, artificial fill,
topsoil, and weathered portions of alluvium) which may be prone to future settlement
under the surcharge of foundation and/or fill loads. These materials should be
overexcavated to competent alluvium and replaced with compacted fill soils. Within the
entire level portions of the lots with proposed structures and walls, overexcavations
should extend at least 5.0 feet below proposed pad grade as well as 3.0 feet below the
lowest proposed footings, within the proposed building areas, and 2.0 feet below the
proposed wall footings areas, whichever is deeper. However, localized, deeper
overexcavation could be encountered where recommended by the geotechnical consultant
based on observations during grading.

The estimated locations and approximate depths of overexcavation of unsuitable,
compressible soil materials are indicated on the Geotechnical Map Plates 1 and 2.
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Areas to receive fill and/or other surface improvements should be scarified to a minimum
depth of 6 inches, brought to a near-optimum moisture condition, and recompacted to at
least 90 percent relative compaction (based on American Standard of Testing and
Materials [ASTM] Test Method D1557).

4.1.4 Fill Slopes

Following overexcavation of unsuitable soils, a 15-foot wide fill key excavated into
competent dune sand deposits or alluvium should be provided at the toes of fill and fill
over cut slopes. The bottom of the fill keys should be tilted at 2 percent back into the
slope.

4.1.5 Cut Slopes

The majority of the proposed cut slopes may expose may expose low-density,
undocumented artificial fill, topsoil or weathered sand deposits/alluvium as well as
significant layers of relatively non-cohesive altuvium, which will likely require
stabilization by overexcavation and replacement with compacted fill.

4.1.6 Benching

Where compacted fills are to be placed on natural slope surfaces inclining at 5:1 (h:v) or
greater, the ground should be excavated to create a series of level benches, which are a
minimum height of 4 feet, excavated into competent materials.

4.1.7 Cut and Shallow Fill Lots

All cut and shallow fill lots should be capped with a minimum of 5.0 feet of engineered
structural fill, so that all footings for structures and walls are founded into engineered fill
with a minimum of 3.0 feet of fill below footings for proposed structures and 2.0 feet below
footings for proposed walls. Overexcavation should extend to the entire level portions of
the lots with proposed structures or walls.

4.1.8 Cut/Fill Transition and Fill Differentials

To mitigate distress to structures related to the potential adverse effects of excessive
differential settlement, cut/fill transitions should be eliminated from all level portions of the
lots with proposed structures. The entire structure should be founded on a uniform bearing
material. This should be accomplished by overexcavating the entire “cut” portion of the
entire level portion of the lots and replacing the excavated materials as properly compacted
fill, so that all footings for structures and walls are founded into engineered fill with a
minimum of 3.0 feet of fill below footings for proposed structures and 2.0 feet below
footings for proposed walls. Recommended depths of overexcavation are provided in the
following table:

. DEPTH OF OVEREXCAVATION (“cut”
Up to 15.0 feet 5.0 feet

One-third the maximum thickness of fill placed
on the “fill” portion (15 feet maximum)

DEPTH OF FILL (“fill” portion)

Greater than 15.0 feet
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4.1.9 Shrinkage and Subsidence

Volumetric changes in earth quantities will occur when excavated onsite earth materials
are replaced as properly compacted fill. The following (Table 2) is an estimate of
shrinkage and bulking factors for the various geologic units found onsite. These
estimates are based on in-place densities of the various materials and on the estimated
average degree of relative compaction achieved during grading.

TABLE 2
Estimated Shrinkage

GEOLOGICUNIT - | SHRINKAGE/BULKING PERCENT

~ Artificial Fill, Undocumented (Afu) 10% to 15% Shrinkage

Topsoil 5% to 15% Shrinkage

Alluvium (Qal) 2% to 7% Shrinkage

Older Alluvium (Qoal) 0% to 5% Shrinkage

Subsidence of the alluvium and older alluvium soils, because of recompaction of exposed
soils, prior to fill placement, and placement of proposed fills, is estimated to be about
0.15 foot to 0.20 feet.

The above estimates of shrinkage are intended as an aid for project engineers in
determining earthwork quantities. However, these estimates should be used with some
caution since they are not absolute values. These are preliminary rough estimates which
may vary with depth of removal, stripping losses, field conditions at the time of grading,
etc. Handling losses, and reduction in volume due to removal of oversized material, are not
included in the estimates.

4.1.10 Import Soils for Grading

In the event import soils are needed to achieve final design grades, all potential import
materials should be free of deleterious/oversize or organic materials, very low in
expansion, and approved by the project geotechnical consultant, with appropriate
laboratory testing as necessary, prior to commencement of delivery onsite.

4.1.11 Fill Placement and Compaction

The optimum lift thickness to produce a uniformly compacted fill will depend on the type
and size of compaction equipment used. In general, fill should be placed in uniform lifts
generally not exceeding 8 inches in compacted thickness, brought to at least optimum-
moisture content, and compacted to at least 90 percent relative compaction (based on
ASTM Test Method D1557).

Fill materials should contain no more than 2 percent overall organics. Based on laboratory
testing for percent organic content of partially organic disturbed soils and natural soils
generally the upper 0.5 foot to 1.2 foot and locally ranging in depths from 2.4 feet to 9.0 feet
of the partially organic soils on the site, as indicated on the Geotechnical Maps Plates 1
and 2, can be blended with the on-site natural soils at a ratio of 3 to 1 (natural soils/clean
imported soils to partially organic soils) and placed as compacted fill, provided they are
completely mixed during fill placement. The type of equipment and method of placement;
blending and mixing of the partially organic materials with onsite natural soils or clean
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3.1

52

imported soils to be utilized by the grading contractor, should be reviewed and accepted by
the geotechnical consultant prior to implementation. A possible method of placement that
could be considered would to place the partially organic materials at an angle to the pattern
of the placement of the onsite natural soils or clean imported soils. The testing frequency
for verifying the percent organic content should be established by the geotechnical
consultant prior to fill placement once the method of blending, placement, and mixing of
the partially organic materials with onsite natural soils or clean imported soils.

The area in the southwest corner of the site, as indicated on Geotechnical Map, Plate 1,
which may have soils ranging in depth from 6.0 feet to 9.0 feet of with minor concentrations
of hydrocarbons should still be placed below any paved roadways or at least 5 feet below
grade in any residential building pad areas or parks.

Placement and compaction of all fills should be performed in accordance with local grading
ordinances under the observation and testing of the geotechnical consultant. In general,
oversized material, greater than 8 inches, shall not be placed within any fills during grading.

5.0 POST GRADING CONSIDERATIONS

Control of Surface Water and Drainage Control

Positive-drainage devices such as sloping sidewalks, graded-swales and/or area drains, should be
provided to collect and direct water away from the structure and slopes. Neither rain nor excess
irrigation water should be allowed to collect or pond against building foundations. Roof gutters
and downspouts should be provided on the sides of structures. Drainage should be directed to
adjacent driveways, adjacent streets or storm-drain faculties and maintained at all times. Since
the site is in a semi-arid climate area, from a geotechnical standpoint, the ground surface adjacent
to the structures should be sloped at a gradient of at least 2 percent for a distance of at least 10 feet.
Each graded lot should be further maintained by a swale or drainage path at a gradient of at least 1
percent. Where necessary, drainage paths may be shortened by use of area drains and collector

pipes.

Planters with open bottoms adjacent to buildings should be avoided. Planters should not be
designed adjacent to buildings unless provisions for drainage, and incorporated, such as catch
basins, liners, and/or area drains. Over watering must be avoided.

Utility Trenches

Utility-trench backfill within roadways, utility easements, under walls, sidewalks, driveways,
floor slabs and any other structures or improvements should be compacted. The onsite soils
should generally be suitable as trench backfill provided they are screened of rocks and other
material over 3 inches in diameter and organic matter, Trench backfill should be compacted in
uniform lifts (generally not exceeding 8 inches in uncompacted thickness) by mechanical means to
at least 90 percent relative density (per ASTM Test Method D1557).

Where onsite soils are utilized as backfill, mechanical compaction should be used. Density
testing, along with probing, should be performed by the project geotechnical consultant or his
representative to document proper compaction.

If trenches are shallow and the use of conventional equipment may result in damage to the
utilities; clean sand, having sand equivalent (SE) of 30 or greater, should be used to bed and
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6.1

6.2

6.3

shade the utilities. Sand backfill should be densified. The densification may be accomplished by
jetting or flooding and then tamping to ensure adequate compaction. A representative from LGC
should observe, probe, and test the backfill to verify compliance with the project specifications.

Utility-trench sidewalls deeper than 5 feet should be laid back at a ratio of 1:1 (h:v) or flatter or
braced. A trench box may be used in lieu of shoring. If shoring is anticipated, LGC should be
contacted to provide design parameters.

To avoid point-loads and subsequent distress to clay, cement or plastic pipe, imported sand
bedding should be placed 1-foot or more above pipe in areas where excavated trench materials
contain significant cobbles. Sand-bedding materials should be compacted and tested prior to
placement of backfill.

Where utility trenches are proposed parallel to building footings (interior and/or exterior
trenches), the bottom of the trench should not be located within a 1:1 (h:v) plane projected
downward from the outside bottom edge of the adjacent footing.

6.0 PRELIMINARY FOUNDATION DESIGN RECOMMENDATIONS
General

Provided that site rough grading is performed in accordance with the recommendations of this
report, conventional shallow foundations are still considered feasible for support of the proposed
residential structures. Updated, tentative foundation recommendations are provided herein. The
information and recommendations presented in this section are not meant to supersede design by
the project structural engineer or civil engineer specializing in the structural design or a corrosion
consultant. When the final structural loads for the proposed structures are known, these should be
provided to our office, in order to determine final geotechnical foundation design parameters. Final
recommendations may require modification depending on as-graded conditions within the
building pad areas upon completion of rough grading.

Allowable-Bearing Values

An allowable-bearing value of 2,500 pounds per square foot (psf) may be used for 15-inch wide
or greater continuous footings or 24-inch square pad footings, founded completely within in
competent compacted fill at a depth of 12-inches or more below the lowest adjacent final grade.
This value may be increased by 20 percent for each additional foot of width and depth, to a value
no greater than 3,500 psf. The recommended allowable-bearing value includes both dead and live
loads and may be increased by one-third for short-duration wind and seismic forces. The bearing
capacities should be re-evaluated when loads and footing sizes have been finalized.

Settlement

Based on the general settlement characteristics of compacted fill, as well as the aforementioned
overexcavation recommendations and anticipated loading, it is estimated that the total settlement
of conventional footings will be approximately 0.50 inch. Differential settlement is expected to
be 0.25-inch over 30 feet. 1t is anticipated that the majority of the settlement will occur during
construction or shortly thereafter as building loads are applied. This settlement does not include
the potential total dynamic settlement of approximately 0.72-inch and differential dynamic
settlement of approximately 0.36-inch due to possible liquefaction that should be considered in
foundation design.
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6.4

6.5

6.6

The above settlement estimates are based on the assumption that the grading will be performed in
accordance with the grading recommendations presented in this report and that the project
geotechnical consultant will observe or test the soil conditions in the footing trenches.

Lateral Resistance

Lateral forces on footings should be resisted by passive earth resistance and friction at the bottom
of the footing. Foundations should be designed for a coefficient of friction of 0.35 and a passive
earth pressure of 250 psf per foot of depth to a maximum value of 2,500 psf. The passive earth
pressure incorporates a minimum factor of safety of 1.5. When combining passive and friction
forces, passive resistance should be reduced by 1/3.

The above values are based on footings placed directly against competent properly compacted
fill. In the case where footing sides are formed, backfill placed against the footings should be
compacted to 90 percent or more of maximum dry density as determined by ASTM D1557.

Expansive Soil Considerations

Results of current and previous laboratory tests indicate onsite soil materials exhibit expansion
potential of LOW in accordance with 2013 CBC, Chapter 18. However, expansive soil
conditions should be evaluated and tested for individual building pads during and at the
completion of rough grading to observe and document the anticipated conditions. The design and
construction details presented herein are intended to provide recommendations for the levels of
expansion potential which may be evident at the completion of rough grading. Furthermore, it
should be noted that additional slab thickness, footing sizes and/or reinforcement more stringent
than the recommendations that follow should be provided as recommended by the project
architect or structural engineer.

Footing/Floor Slabs — Low Expansion Potential

The following are our recommendations where foundation soils exhibit LOW expansion
potential as classified in accordance with 2013 CBC. Slab-on-ground foundations resting on
soils with an expansion index greater than 20 require special design considerations in accordance
with the 2013 CBC, Chapter 18, or by soil stabilization by geotechnical recommendations as
approved by the building official. We recommend using a plasticity index of 16 to 23.

The design and construction recommendations that follow may be considered for reducing the
effects of LOW expansion soils. These recommendations have been based on the previous
experience of LGC on projects with similar soil conditions in addition to the design criteria
defined in the 2013 CBC, Chapter 18. Although construction performed in accordance with these
recommendations has been found to reduce post-construction movement and/or cracking, they
generally do not mitigate potential effects of expansive soil action. The owner, architect, design
civil engineer, structural engineer and contractors must be made aware of the expansive soil
conditions which exist at the site. However, additional slab thickness, footing sizes and/or
reinforcement may be required by the project architect or structural engineer.

o Footings

— Exterior continuous footings should be founded into compacted engineered fill
below the lowest adjacent final grade at minimum depths of 12 inches and 18
inches deep for one-story and two-story construction, respectively. Interior
continuous footings may be founded at a depth of 12 inches or greater into
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compacted engineered fill below the lowest adjacent final grade. Continuous
footings should have a minimum width of 15 inches or more for one-story and
two-story structures.

— Continuous footings should be reinforced with four (4) No. 4 bars, two top and
two bottom.

Interior isolated pad footings should be 24 inches or more square and founded at a
depth of 12 inches or more below the lowest adjacent grade; and if isolated,
should be isolated interconnected and connected to the main foundation by in-
grade beams and reinforced in accordance with the structural engineer’s
recommendation.

Exterior pad footings should be 24 inches or more square and founded at a depth
of 18 inches or more below the lowest adjacent grade. Footings should be
reinforced in accordance with the structural engineer’s recommendations.

e Floor Slabs

~ Unless a more stringent design is recommended by the architect or the structural
engineer, concrete interior floor slabs for industrial/commercial structures should
be 6 inches or more thick and interior living area floor slabs for residential
structures should be 4 inches or more thick. Interior floor slabs should be
reinforced with No. 3 bars spaced 18 inches or less on-centers, both ways. Slab
reinforcement should be supported on concrete chairs so that the desired
placement is properly placed per the design engineer.

Concrete floors should be underlain with a moisture-vapor retarder consisting of a
15-mil thick vapor barrier. Laps within the membrane should be sealed and
overlapped 12 inches. Two inches or more of clean sand should be placed above
and below the membrane. These recommendations must be confirmed (and/or
modified) by the foundation engineer with our concurrence, based upon the
performance expectations of the foundation. It is the responsibility of the
contractor to ensure that the moisture/vapor barrier systems are placed in
accordance with the project plans and specifications, and that the moisture/vapor
retarder materials are free of tears and punctures prior to concrete placement.
Additional moisture reduction and/or prevention measures may be needed,
depending on the performance requirements of future interior floor coverings.

— Garage area floor slabs for residential structures should be a minimum of 5 inches
thick and should be reinforced in a similar manner as concrete interior living area
floor slabs. Garage area floor slabs should be placed separately from adjacent wall
footings with a positive separation maintained with 3/8-inch minimum felt
expansion joint materials and quartered with weakened-plane joints. A 12-inch
wide grade beam founded at the same depth as adjacent footings should be
provided across garage entrances. The grade beam should be reinforced with a
minimum of two No. 4 bars, one top and one bottom.

~ Prior to placing concrete, the subgrade soils below all floor slabs should be pre-
watered to achieve a moisture content that is equal to 110% of the optimum
moisture content of the subgrade soils. The moisture content should penetrate to a
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minimum depth of 18 inches. This will also promote uniform curing of the
concrete and minimize the development of shrinkage cracks.

Non Structural Concrete Flatwork

Concrete flatwork (such as walkways, bicycle trails, etc.) has a high potential for cracking due to
changes in soil volume related to soil-moisture fluctuations. To reduce the potential for
excessive cracking and lifting, concrete should be designed in accordance with the minimum
guidelines for LOW expansive soils, outlined in Tables 3. These guidelines will reduce the
potential for irregular cracking and promote cracking along construction joints, but will not
eliminate all cracking or lifting. Thickening the concrete and/or adding additional reinforcement
will further reduce cosmetic distress.

TABLE 3
Nonstructural Concrete Flatwork for Low Expansive Soils
Private | . o L pagay | Gty Sidewalk
- Sidewalks | | Private Drives Bt vavs - Curb and
, , el T e ol (b Gutters
Minimum . City/Agency
Thickness (in.) 4 (nominal) 4(hll) 4 (full) Standard
. Presoak to 18 Presoak to 18 Presoak to 18 City/Agency
Presaturation iickes inches isrohies Standard
. No. 3 at 18 inches No.3 at 18 City/Agency
Reinforcement — on centers inches on centers Standard
ThiCkened 9 I " L1} Clty/Agency
Edge e i bl Standard
Saw cut or deep | Saw cutordeep | Saw cutor decp
open tool joint to | open tool joint to a | open tool joint to .
Crack Control a minimum of minimum of 1/3 a minimum of Clgﬁf;rcllcy
1/3 the concrete the concrete 1/3 the concrete
thickness thickness thickness
. 10 feet or quarter i
ll:[axtmurf: 5 feet cut whichever is 6 feet City/Agency
Joint Spacing dloges Standard

7.0 RETAINING WALLS
Lateral Earth Pressures and Retaining Wall Design Parameters

Conventional foundations for retaining walls within properly compacted fill within competent
bedrock should be embedded at least 18 inches below lowest adjacent grade. At this depth, an
allowable bearing capacity of 2,500 psf may be assumed for retaining walls founded in competent
compacted fill,

The following lateral earth pressures are recommended for retaining walls that may be proposed
up to 6 feet high and for dynamic conditions for retaining walls with heights ranging from greater
than 6 feet up to 10 feet. The recommended lateral pressures for approved on-site soils (with an
expansion index of 20 or less and phi angle of internal friction of at least 30 degrees) for
level or sloping backfill are presented in Table 3. Onsite fill soil with an expansion index of
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7.2

7.3

greater than 20 should not be used as backfill due to the expansive nature. Onsite fill soil
should be screened of rocks and other material over 3 inches in diameter.

TABLE 4
Lateral Earth Pressures
: - EQUIVALENT FLUID WEIGHT (pcf) I 1HTS
! i Level Backfill Level Backfill- - | . 2:1Backfill = | = 2:1Backfill
SONDLEONS (up to 6 feet) - Dynamic - | . Ascending . | Ascending-Dynamic |
= Cbfectto10feet) | - (uptobfeet) | (>6feetto 10 feer)
Active 45 65 70 95
At-Rest 65 90 95 120
Passive 250 250 125 125

For sliding resistance, the friction coefficient of 0.35 may be used at the concrete and soil interface.
Wall footings should be designed in accordance with structural considerations. The passive
resistance value may be increased by one-third when considering loads of short duration such as
wind or seismic loads.

Embedded structural walls should be designed for lateral earth pressures exerted on them.
Restrained structural walls should be designed for at rest conditions. The magnitude of those
pressures depends on the amount of deformation that the wall can yield under load. If the wall can
yield enough to mobilize the full shear strength of the soil, it can be designed for “active” pressure,
If the wall cannot yield under the applied load, the shear strength of the retained soil cannot be
mobilized and the earth pressure will be higher. Such walls should be designed for “at-rest”
conditions. If a structure moves toward the soils, the resulting resistance developed by the soil is the
“passive” resistance.

The equivalent fluid pressure values assume free-draining conditions and a soil expansion
index of 20 or less. If conditions other than those assumed above are anticipated, revised
equivalent fluid pressure values should be provided on an individual-case basis by the geotechnical
engineer. Surcharge loading effects from the adjacent structures should be evaluated by the
geotechnical and structural engineers.

Footing Embedments

The base of retaining wall footings constructed on level ground may be founded at a depth of 18
inches or more below the lowest adjacent final grade. Where retaining walls are proposed on or
within 15 feet from the top of an adjacent descending fill slopes, the footings should be deepened
such that a horizontal clearance of H/3 or more (one-third the slope height) is maintained
between the outside bottom edges of the footings and the face of the slope but not to exceed 15
feet nor be less than 5 feet. The above recommended footing setbacks are preliminary and may
be revised based on site specific soil conditions, Footing or pier excavations should be observed
by the project geotechnical representative to document that the footing trenches have been
excavated into competent bearing soils and to the embedments recommended above. These
observations should be performed prior to placing forms or reinforcing steel.

Dminage

Surcharge loading effects from the adjacent structures should be evaluated by the geotechnical and
structural engineers. All retaining wall structures should be provided with appropriate drainage and
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appropriately waterproofed. The outlet pipe should be sloped to drain to a suitable outlet. It should
be noted that that recommended subdrains does not provide protection against seepage through the
face of the wall and/or efflorescence. If such seepage or efflorescence is undesirable, retaining
walls should be waterproofed to reduce this potential,

Weep holes or open vertical masonry joints should be provided in retaining walls 3 feet or less in
height to reduce the likelihood of entrapment of water in the backfll. Weep holes, if used, should
be 3 inches or more in diameter and provided at intervals of 6 feet or less along the wall. Open
vertical masonry joints, if used, should be provided at 32-inch or less intervals, A continuous
gravel fill, 12 inches by 12 inches, should be placed behind the weep holes or open masonry joints,
The gravel should be wrapped in filter fabric to reduce infiltration of fines and subsequent clogging
of the gravel. Filter fabric may consist of Mirafi 140N or equivalent,

In lieu of weep holes or open joints, for retaining walls less than 3 feet, a perforated pipe and gravel
subdrain may be used. Perforated pipe should consist of 4-inch or more diameter PVC Schedule 40
or ABS SDR-35, with the perforations laid down. The pipe should be embedded in 1.5 cubic feet
per foot of 0.75 or 1.5-inch open graded gravel wrapped in filter fabric. Filter fabric may consist of
Mirafi 140N equivalent.

Retaining walls greater than 3 feet high should be provided with a continuous backdrain for the full
height of the wall. This drain could consist of geosynthetic drainage composite, such as Miradrain
6000 or equivalent, or a permeable drain material, piaced against the entire backside of the wall. If
a permeable drain material is used, the backdrain should be 1 or more feet thick. Caltrans Class I
permeable material or open graded gravel or crushed stone (described above) may be used as
permeable drain material. If gravel or crushed stone is used, it should have less than 5 percent
material passing the No. 200 sieve. The drain should be separated from the backfill with a
geofabric. The upper 1 foot of the backdrain should be covered with compacted fill. A drainage
pipe consisting of 4-inch diameter perforated pipe (described above) surrounded by 1 cubic foot per
foot of gravel or crushed rock wrapped in a filter fabric should be provided along the back of the
wall. The pipe should be placed with perforations down, sloped at 2 percent or more and discharge
to an appropriate outlet through a solid pipe. The pipe should outlet away from structures and
slopes. The outside portions of retaining walls supporting backfill should be coated with an
approved waterproofing compound to inhibit infiltration of moisture through the walls.

Temporary Excavations

Retaining walls, if any are proposed, should be constructed and backfilled as soon as possible after
backcut excavations are constructed. Prolonged exposure of backcut slopes may result in some
localized slope instability. To facilitate retaining wall construction, the lower 5 feet of temporary
slopes may be cut vertical and the upper portions exceeding a height of 5 feet should be cut back at
a gradient of 1:1 (h:v) or flatter for the duration of construction. However, temporary slopes should
be observed by the project geotechnical consultant for evidence of potential instability. Depending
on the results of these observations, flatter slopes may be necessary. The potential effects of
various parameters such as weather, heavy equipment travel, storage near the tops of the temporary
excavations and construction scheduling should also be considered in the stability of temporary
slopes. Water should not be permitted to drain away from the slope. Surcharges, due to equipment,
spoil piles, etc., should not be allowed within 10 feet of the top of the slope.

All excavations should be made in accordance with Cal/lOSHA. Excavation safety is the sole
responsibility of the contractor.
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Retaining Wall Backfill

Any retaining wall backfill soils (with an expansion index of 20 or less) should be placed in 6 to 8
inch loose lifts, watered or air-dried as necessary to achieve near optimum moisture conditions and
compacted to at least 90 percent relative density (based on ASTM Test Methods D2922 and
D3017).

8.0 MASONRY GARDEN WALLS
Construction on Level Ground

Where masonry screen walls or garden walls are proposed on level ground and 5 feet or more from
the tops of descending slopes, the footings for these walls may be founded at a depth of 18 inches or
more below the lowest adjacent final grade. These footings should also be reinforced with two No.
4 bars, one top and one bottom and in accordance with the structural engineer’s recommendations.

Construction Joints

In order to mitigate the potential for unsightly cracking related to the effects of differential
settlement, positive separations (construction joints) should be provided in the walls at horizontal
intervals of approximately 25 feet and at each comer. The separations should be provided in the
blocks only and not extend through the footings. The [ootings should be placed monolithically with
continuous rebar to serve as effective “grade beams” along the full lengths of the walls.

9.0 PLANTERS

Area drains should be extended into planters that are located within 5 feet of building walls, foundations,
retaining walls and masonry garden walls to reduce excessive infiltration of water into the adjacent
foundation soils. The surface of the ground in these areas should also be sloped at a gradient of 2
percent or more away from the walls and foundations. Drip-irrigation systems are also recommended to
reduce overwatering and subsequent saturation of the adjacent foundation soils.

10.1

10.0 SOIL CORROSIVITY
Corresivity to Concrete and Metal

The National Association of Corrosion Engineers (NACE) defines corrosion as “a deterioration
of a substance or its properties because of a reaction with its environment”. From a geotechnical
viewpoint, the “environment™ is the prevailing foundation soils and the “substances” are the
reinforced concrete foundations or various buried metallic elements such as rebar, piles, pipes,
etc., which are in direct contact with or within close vicinity of the foundation soil.

In general, soil environments that are detrimental to concrete have high concentrations of soluble
sulfates. ACI 318R-05 Table 4.3.1 provides specific guidelines for the concrete mix design
based on different amount of soluble sulfate content. The minimum amount of chloride ions in
the soil environment that are corrosive to steel, either in the form of reinforcement protected by
concrete cover, or plain steel substructures such as steel pipes or piles, is 500 ppm per California
Test 532 and ACI 318R-05, Table 4.4.1.

Based on current and previous laboratory testing contained in the referenced geotechnical report
the onsite soils are classified as having a negligible sulfate exposure condition in accordance with

Project No. G14-1194-10 Page 21 September 13, 2016



ACI 318R-05 Table 4.3.1, and negligible chloride exposure condition in accordance with ACI
318R-05, Table 4.4.1.

Based previous laboratory testing of on-site soils it is also our opinion that onsite soil should be
considered highly to severely corrosive to buried metals due to the very low to low resistivity.

Despite the minimum recommendation above, LGC is not a corrosion-engineering firm,
Therefore, we recommend that you consult with a competent corrosion engineer and conduct
additional testing (if required) to evaluate the actual corrosion potential of the site and to provide
recommendations to reduce the corrosion potential with respect to the proposed improvements.
The recommendations of the corrosion engineer may supersede the above requirements.

These recommendations are based on the previous samples of the near surface engineered fill
soils. The initiation of re-grading at the site could blend various soil types and import soils may
be used locally. These changes made to the foundation soils could alter sulfate-content levels.
Accordingly, it is recommended that additional testing may be performed at the completion of
grading,

11.0 PRELIMINARY PAVEMENT DESIGN

Structural pavement section design recommendations presented herein are based on a soil samples
recovered during our subsurface exploration. However, it should be understood that the soil material
exposed during grading may differ from the materials sampled and tested during this investigation.
Therefore, preliminary pavement recommendations are subject to verification and possible revision
based on actual traffic indices as well as sampling and testing of subgrade soils that exist after grading.

For planning and design purposes LGC has prepared the following preliminary pavement sections based
on R-value testing on a near surface soil sample collected by LGC. R-value testing indicated R-values of
38 and 41. Based on assumed Traffic Indices (T.L’s) for the proposed interior roadways, Table 5
presents recommended pavement design for assumed Traffic Indices (T.1.’s) of 5.0, 6.0, 7.0 and 8.0. City
of Chino minimum asphalt pavement thickness requirements were also considered in LGC’s pavement
design.

TABLE 5
Preliminary Pavement Design

. .= = - | ASSIGNED | . DESIGN | ASPHALTIC | AGGREGATE
... .. AREA s " TRAFFIC . | MAXIMUM CONCRETE | . BASE .
G0 3 N  INDEX ©° | R-VALUE (AC) (inches) | (AB) (inches)
Interior Roadways and
Parking Arcas 5.0 38 3.0 4.0
Entrance Areas and Heavy
Traffic Areas 54 38 3.5 6.0
Exterior Roadways 7.0 38 4.0 8.0
Major Arterial Roadways 8.0 38 5.0 ! 9.0

Subgrade soil immediately below the aggregate base (base) should be compacted to a minimum of 95
percent relative compaction based on ASTM Test Method D1557 to a minimum depth of 12 inches.
Final subgrade compaction should be performed prior to placing base or asphaltic concrete and after all
utility trench backfills have been compacted and tested.
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Base materials should consist of crushed aggregate base conforming to Section 200-2 of Greenbook. The
upper 12 inches of the subgrade soils and all aggregate base materials should be compacted to at least 95
percent of the laboratory maximum dry density determined in accordance with ASTM D1557.

Our pavement recommendations should be considered as minimum and can be superseded by the City of
Chino.

12.0 PLAN REVIEWS AND CONSTRUCTION SERVICES

Future plan reviews are necessary to ensure that recommendations and conclusions from LGC Geo-
Environmental, Inc.’s preliminary studies have been incorporated into the plans. Modifications to the
plan or additional subsurface exploration/laboratory testing may be required based upon our review;
therefore our review should be performed as soon as practical. Such reviews should include, but are not
limited to:

L Rough Grading Plans
< Precise Grading Plans
<> Foundation Plans

> Utility Plans

Plans should be forwarded to the project geotechnical engineer and/or engineering geologist for LGC for
review and comments, as deemed necessary.

The preliminary conclusions and recommendations provided in this summary report are based on review of
previous geotechnical reports, geologic field mapping, and geotechnical/geologic analyses to date. A
representative of LGC should observe the interpolated subsurface conditions in the field during
construction.

Construction observation and testing should also be performed by the geotechnical consultant during future
grading, foundation excavations, backfill of utility trenches, or when an unusual soil condition is
encountered at the site. Future grading plans, foundation plans, and final project drawings should be
reviewed by this office prior to construction.

13.0 LIMITATIONS

Our services were performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable engineers and geologists practicing in this or similar localities. No other
warranty, expressed or implied, is made as to the conclusions and professional advice included in this
report. The previous subsurface observations and information contained in the previous referenced
geotechnical reports are believed representative of the entire project, based on review of the referenced
previous geotechnical reports; however, soil and geologic conditions revealed by excavation may be
different than our preliminary findings. If this occurs, the changed conditions must be evaluated by the
project geotechnical engineer and engineering geologist and design(s) adjusted as required or alternate
design(s) recommended.

The findings of this report may be modified upon performing future geotechnical/geologic evaluations.
However, changes in the conditions of a property can and do occur with the passage of time, whether
they be due to natural processes or the works of man on this or adjacent properties.

This report is issued with the understanding that it is the responsibility of the owner, or of his/her
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representative, to ensure that the information and recommendations contained herein are brought to the
attention of the architect and/or project engineer and incorporated into the plans, and the necessary steps
are taken to see that the contractor and/or subcontractor properly implements the recommendations in the
field. The contractor and/or subcontractor should notify the owner if they consider any of the
recommendations presented herein to be unsafe.

The conclusions and opinions contained in this report are based on the results of the described
geotechnical evaluations and represent our professional judgment. The findings, conclusions and
recommendations contained in this report are to be considered tentative only and subject to confirmation
by LGC during the construction process. Without this confirmation, this report is to be considered
incomplete and LGC will not assume any responsibility for its use.

The conclusions and opinions contained in this report are valid up to a period of 2 years from the date of
this report or changes within the California Building Code, which ever occurs first. Changes in the
conditions of a property can and do occur with the passage of time, whether those be because of natural
processes or the works of man on this or adjacent properties. In addition, changes in applicable or
appropriate codes or standards may occur, whether they result from legislation or the broadening of
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by changes
outside LGC’s control. Therefore, if any of the above mentioned situations occur, an update of this
report must be completed.

This report has not been prepared for use by parties or projects other than those named or designed
above. It may not contain sufficient information for other parties or other purposes.

The opportunity to be of service is appreciated. Should you have any questions regarding the content of
this report, or should you require additional information, please do not hesitate to contact this office at
your earliest convenience,
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APPENDIX B

Field Exploration

General

A reconnaissance of the site was carried out by LGC’s personnel. The locations of the
exploratory excavations were chosen to obtain subsurface information needed to achieve the
objective for this investigation.

A visual survey was conducted to verify that the proposed excavations would not encounter any
subsurface utility lines. No underground lines were encountered during the field exploratory
program.

Excavation and Sampling

Subsurface exploration consisted of the excavation, sampling, and logging of ten (10) borings to
depths ranging from approximately 27.5 feet to 49.5 feet below the existing ground surface utilizing
a hollow-stem drill rig and twenty four (24) trenches, to depths ranging from approximately 5.0 feet
to 11.5 feet below the existing ground surface utilizing a backhoe. The trenches and borings were
excavated to evaluate the general characteristics of the subsurface geotechnical/geologic conditions
on the site, classification of the site soils and to obtain representative soil samples. Also included
was determination of estimated depth of overexcavation and determining the estimated depth and
extent of existing manure/organic soil that may exist. The trench and boring logs are included in
Appendix B.

Relatively undisturbed and bulk samples were collected during the course of trenching and were
selected for classification and testing purposes and may represent a mixture of soils within the
noted depths. Recovered samples were returned to the laboratory for further classification and
testing. In-situ density and moisture content was determined in the ficld with a nuclear testing
gauge in accordance with ASTM Test Method D6938-08a. The in-situ density and moisture
content results are indicated on the trench logs.

Miscellaneous

The trench logs describe the earth materials encountered, the trench number, date of completion,
and the name of the logger. An engineering geologist of LGC logged the trenches in accordance
with the Standard Practice for Description and Identification of Soils (Visual-Manual Procedure)
ASTM D2488-93. The boundaries between soil types shown on the logs are approximate and the
transition between different soil layers may be gradual. The logs of the trenches are presented on
the following pages.



Geotechnical Boring Log B-1

Date: 3-6-15

Project Name: Richland-Chino

Page 1 of 2

Project Number: G141194-10

Logged By: KRM

Drilling Company: 2R

Type of Rig: Hollow Stem Auger

Drive Weight (Ibs.): 140

Drop (in.}: 30 Hole Dia. (in.): 8"

M Ring Sampie (CA modified)

Top of Hole Elevation (ft): 578" Hole Location: See Geotechnical Map
—~ . o szl s Standard Penetration Test
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Geotechnical Boring Log B-1

Qate: 3-6-15

Project Name: Richland-Chino

Page 2 of 2

Project Number: G141194-10

Logged By: KRM

Drilling Company: 2R

Type of Rig: Hollow Stem Auger

Drive Weight (lbs.): 140

Drop (in.): 30 Hole Dia. {in.}: 8"

M Ring Sample (CA modified)

Consulting

Top of Hole Elevation {ft): 578 Hole Location: See Geotechnical Map
—_ . = 3| 5 Standard Penetration Test
7 © ) Sl el seT CURVE
= = g U] » 2 i)
S — [ —~— 6 — <
c 2|2 o DESCRIPTION s| @ =
= RS 8 1] L5 r=) 5 k]
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Geotechnical Boring Log B-2

Date: 3-6-15

Project Name: Richland-Chino

Page 1 of 2|

Project Number: G141194-10

Logged By: KRM

Drilling Company: 2R

Type of Rig: Hollow Stem Auger_

Drive Weight {ibs.): 140

Drop (in.): 30 Hole Dia. (in.): 8"

Top of Holeﬂavation {ft): 575

Hole Location: See Geotechnical Map

H Ring Sample (CA modified)

Consulting

— i o sl § Standard Penetration Test
? © g Sl el spT CURVE
= £l s o 2 2 2
— S -—
5 €1138{2| ole- DESCRIPTION 2| e =
5 s||2]|2] £|/88 2| & |Depth] N °
= [} = El= 57 E 2
2 <] @ 2 2 3
2 =g 2|l g|o O > >
Wwa0 Q|0 |od{Oh L= =] 10 30 50 =
TR ML | TOPSOIL ) 17.60112.2 1020 | 22
T M 2 Sandy SILT; dark brown, damp to moist, very
1 [ stiff, very fine to medium grained, occasional
fine and coarse gravel, slightly desiccated, /
i ossible paleosal at 2.0', trace of root casts
15.91113.2] 4050 | 15
570-1-5 1 YOUNGER ALLUVIUM s ’ ¢
1 Clayey SAND; medium to light gray brown, l
damp to moist, medium dense to dense, I
Y slightly weathered, very fine to fine grained, Consol
1 ” slightly mottled, pinhole pores common 2231018 7080 | 13 | [ °
@7.0', dark crange brown, damp, occasional
T medium grains, slightly oxidized, trace of fine
565 10 gravel and caliche
1 [OLDER ALLUVIUM R T
T Silty SAND, dark brown orange, damp, 15.2 120440 13 |
1l L medium dense, fine to coarse grained,
mottled, abundant caliche
5601 15
I N I ) I \ o
M Clayey SAND; dark orange brown, damp to  |16.20114.1] 17.0150 | 40 »
T M moist, very dense, fine to coarse grained,
1 motiled, abundant caliche
555120
T il ML ™| Sandy SILT; orange brown, wet, frmto s, | | | [ .
T 5 | 82 very fine to medium grained, slightly 34.2 20240| 5
i1 L desiccated and mottled, some clay, massive
550125
T “ g RS @27.0', some caliche 8.9 82.1 ] 270280| 2 + Consol
+ A3 \
545130 \
Sample Legend .
P oser Geotechnical

\LGCY




Geotechnical Boring Log B-2

Date: 3-8-15 Project Name: Richland-Chino Page 2 of 2
Project Number: G1411984-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
. Drive Weight (lbs.): 140 Drop (in.): 30 Hole Dia. (in.): 8"
Top of Hole Elev_aticm {ft): 575 Hole Location: See Geotechnical Map
— o <| = [ Standard Penetration Test
. : 5 xR| B
77 £ [ =l 2 SPT CURVE
= <l 5 O] B > 7]
e — [ — [e] = (L
s & 2| < o DESCRIPTION s| ® =
2 = el L2log & 5
® £ Ol & <le s 2| o |Depth| N =
-~ R [l 1 — 1]
so o 2| E|= o £ (7] o
2 =0 L [ I =] E D = i fand =
UeO DO ING|OD £l 0 10 30 50 =
YIRS 7/ CL | Sandy Ciay; medium to light gray brown, wet, |76.6102.6|ss0510] o | 4 T
i ” 3 /A stiff, very fine to coarse grained, slightly
540 = 35 mottied, interbedded silt and clay layers, tra
1 caliche nodules
Total Depth: 34.5'
Groundwater at 28.5'
No Caving
53540
530145
525 + 50
520 -1~ 55
515160
Sample Legend

Y spr Geotechnical
I} Ring Sample {CA modified) consu |ting i




Geotechnical Boring Log B-3

Date: 3-8-15

Project Name: Richland-Chino

Project Number: G141194-10

Logged By: KRM

Page 1 of 2

Drilling Company: 2R

Type of Rig: Hollow Stem Auger

Drive Weight (ibs.}: 140

Drop (in.}): 30 Hole Dia. {in.): 8"

Top of Hole Elevation (ft):

2]
&
<

Hole Location: See Geotechnical Map

Elevation (MSL)
and

Blow Count /6"
Sample No.

Depth (ft.)
Soil

Graphic

Geologic / Group

Symbol

Standard Penetration Test

SPT

DESCRIPTION
Depth

In-Situ Moist.(%)
Dry Density (pcf)

CURVE

10 30 50

Type of Test

jea.hl

-«

P SM-ML

ML

TOPSOIL

Silty SAND/Sandy SILT; blackish brown, dry
to damp, mediu dense/stiff, finetocoarse | | | _ _
grained, trace fine gravel and rootlets _ _ 7 {27.3) 95.5| 3040
Sandy SILT; dark brown, damp, stiff, very fine
to fine grained cccasional fine gravel,
desiccated and weathered, slightly

A

Qal
ML

11

micaceous, trace clay / 15.71113.8] 6070
YOUNGER ALLUVIUM

Silty SAND; dark brown gray, dry, very stiff,

fine grained, desiccated, highly mottied, some

oxidation, pores and pinhole pores, slightly 15711155

micaceous

Same; highly oxidized

2.0-10.0

13

15

T e

11
5651 15( 1

Qoal

550130 s2

ML

=

OLDER ALLUVIUM 15.1]115.6] 14.0-15.0
Sandy SILT; dark to medium crange brown,
dry to damp, very fine to fine grained, very stiff
to hard, mottled and oxidized, trace coarse
grains, desiccated

Poorly Sorted SAND; dark brown, dry, denss,
fine to coarse grained, slightly friable, trace  [10.0, 16.0-21.0
fine gravel

Sandy SILT; orange brown, moist to wet, 22.0]104.9] 24.025.0
hard, very fine to fine grained, highly
desiccated, slightly mottled and oxidized,
slightly micaceous, trace pinhole pores, some
clay

Clayey SILT; orange brown, damp to moist,
stiff, fine to medium grained, slightly 26.0 25.081.0

24

27

28

11

,
t
© o2
’ I
|

\ Sample Legend
P spr
Ring Sample (CA modified)

Consulting

Geotechnical




_Geotechnical Boring Log B-3

Date: 3-6-15 Project Name: Richiand-Chino Page 2 of 2
Project Number: G141194-10 Logged By: KRM -
Drilling Company: 2R Type of Rig: Hollow Stem Auger
‘i Drive Welght (ibs.): 140 Drop (in.): 30 Hole Dia. {in.): 8"
Top of Hole Elevation (ff): 580" Hole Location: See Geotechnical Map
_ .
—_ . o 3l & Standard Penetration Test
= o 2 1 SPT CURVE
= - : Q0 B > b
— — [= Q ~— ol = @
c 2l < o DESCRIPTION =| 2 =
[=] o Q [}] O —3 c Y
= Q| = = oo 5| @ =]
® = a clo o8 2! O {Depth| N =
ao o 2| El= o E (73] o
Q@ c @ o 3] [#] E 9 >, i E" B
Lesl ||| |00 £ 0 10__30 50 =
|_desiccated, slighily micaceous, trace carbon |
Total Depth: 30.5'
Seepage at 24.0°
No Caving
545 - 35
540 = 40
535145
530+ 50
525 -1~ 55
520 60
Sample Legend .
SPT Geotechnical

M Ring Sample (CA modified)

Consulting




Geotechnical Boring Log B-4

Date: 3-6-15 Project Name: Richland-Chino Page 1 of 2
| va 2] ag
Project Number: G141194-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
Drive Weight {ibs.): 140 Drop (in.): 30 Hole Dia. {in.): 8"
| Top of Hole Elevation (ft): 591 Hole Location: See Geotechnical Ma
—_ . a E < | Standard Penetration Test
@ © B | &| sPT [ CURVE
=3 E{ g © 2| > B
s 21|32 o DESCRIPTION 2| e =
o = Q o [&] -_— c el
= O - =| D0 =] [] =]
S =4 £le s =| O |Depth] N p
se2|| 2| E(5BI8E 2| > 3
uso||lmd|on|ao|oa £i 0 10 30 50| &
590 ¢l w ML |TOPSOIL 2.5(105.5) 1920 | 11 | #
9 Qal Sandy SILT; dark brown, dry, stiff, fine to
ML \medium grained, desiccated /
N —— |
& sc |\ Sandy SILT; light olive, dry to damp, stiff, verfl_ 1. .-~ —~—.= -
s 1 s fine to medium grained, deslccated, frace oay|' /%7 ** | 13 | ¢
585 Clayey SAND; alive brown, dry to damp, \
medium dense, desiccated and mottled, some \
v pinhole pores, trace rootlets and caliche fo!
| ﬁ - @7.0'; abundant caliche and calcite nodules [25-5| 96.9| 7060 | 18 / onsol
- 10 /
580 -+ /
g @12.0'; some fine gravel
8 21.5 12.0-14.0 2]
15
575 _
:1i1:1{ Qoal | OLDER ALLUVIUM 6.5(124.6| 170180 | 34 »
SP | Poorly-Sorted SAND; dark to medium orange
brown, dry to damp, very dense, fine to
coarse grained, well-indurated
570+ /
| SP | Poorly Sorted SAND; orange brown, dry, | | | | -
[~ sc |\ dense, very fine to coarse grained, slightly |6.81— — 220240/ 22 , -
friable, unconformity at23.0' _ _ _ __ _ J
Clayey SAND; olive, dry to damp, medium \
dense to dense, very fine to fine grained, \
5651 trace oxidation and carbon l
CL | Silty CLAY; dark to medium olive brown,  |30.2] 92.6 | zv0200] 26 ) T
moist, hard, very fine to fine grained with
occasional coarse grains, slightly motiled and
2 desiccated, frace pinhole pores and oxidation
580 Total Depth: 28.5'
Sample Legend .
1 Geotechnical
! Ring 8 | dified H
| ing Sample {CA modified) conSU|t|ng




Geotechnical Boring Log B-4

| Date: 3-6-15 Project Name: Richland-Chino Page 2 of 2
Project Number: G141194-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
| Drive Weight (Ibs.): 140 Drop {in.): 30 Hole Dia. (in.): 8"
Top of Hole Elevation {ft): 591' Hole Location: See Geotechnical Map
— o =| &« | Standard Penetration Test
- = = ae “5
7] s e ¥ & SPT CURVE
= - s o L7} 2 2
R, c o ~ ol = (+
=S 3= o DESCRIPTION s| @ ~
=] ~ 2 @ 2195 = [
5 =||2]=& £/ 88 gSDepthN :
-l 21 E|l=8|°E 7 2
@A {0 |nd|Ohn =0 10 30 50 =
560 No Groundwater
] No Caving
135
555
140
550
145
5451
150
540
T 55
535
T 60
530
P ser Geotechnical

M Ring Sample (CA modified) Cons u |ti ng |




Geotechnical Boring Log B-5
Date: 3-6-15 Project Name: Richland-Chino Page 1 0of 2
Project Number: G141194-10 Logged By: KRM
Rrilling Company: 2R Type of Rig: Hollow Stem Auger
Drive Weight (Ibs.): 140 Drop (in.): 30 Hole Dia. {in.): 8"
Top of Hole Elevation (ft}: 603’ Hole Location: See Geotechnical Map
— . = sl & Standard Penetration Test
7 © 5 Sl el spT CURVE
S — = — ol = Q
5§ £ 3 % ole_ DESCRIPTION =S| &2 =
5 (|23 £/83 2| & |Depth| N Y
L ] 2|l @lo O > 3 >
T s oD|lo|nd|Oh £l 0 10 30 50 -
‘ 0 L Al | ASPHALT /
1 it SM | TOPSOIL/ARTIFICIAL FILL
1 : Silty SAND; dark brown, dry, medium dense,
600 fine to medium grained, slightly desiccated
M Qal | \and micaceous / f7.2107.2] 3040 [ 18
Ls Silty SAND; medium to light brown, dry, - |
medium dense, fine to medium grained, I
T M §c¢ |\desiccated and micaceous ielan coma | 15 -
I N 1 Clayey SAND; medium fo light oitve brown, ~ |16-1[1107] so70 | 15 [ |4
| dry to damp, medium dense, very fine to ]
595 medium grained, mottled and desiccated, l
T k1 ¢ some pinhole pores, trace coarse grained
1, 0’_{' 13 @ 9.0°; abundant calcite and caliche nodules [27.9 93.5| 20100 | 17 +
590+ /
i h : @ 14.0"; medium to light olive brown, 08.2| 85.0{140.150| o Consol
=15 9 increased caliche and pinhole pores, possible
1 paleosol
5851
1 s Qoal | OLDER ALLUVIUM
T2 7 | & ML | Sandy SILT; dark orange brown, damp, stiff, |16.5 wo210]| 8
1 very fine to fine grained with occasional
medium grains, slightly mottied and oxidized, \
T some caliche and clay
5801 \
1 _;g_ _Sﬁty_ S_Alﬁ);_olﬁe_brgwﬁ, Eaap_to_masi,' — is2fi (;3 24,0260 31 [ ] -
T25M 2 dense fo very dense, fine to medium grained, /
1 mottled, slightly micaceous, some clay well-
1 indurated, trace carbon /
5751 /
™ - Sandy SILT; olive, dry to damp, stifftovery | | | | T
Sample | egend .
P ser Geotechnical m
Ri I dif .
H ing Sample (CA modified) consu 'tlng




Geotechnical Boring Log B-5

Date: 3-6-15

Project Name: Richland-Chino

Project Number: G141194-10

Drilling Company: 2R

Logged By: KRM

Page 2 of 2

Type of Rig: Hollow Stemn Auger

Drive Weight (Ibs.): 140

Drop {in.): 30 Hole Dia. (in.): 8"

H Ring Sample (CA modified)

Top of Hole Elevation (ft): 603' Hole Location: See Geotechnical Map
—_ . a | & |Standard Penetration Test
7 o 3 Sl & spT CURVE
= £ g © Bl > B
e Z13]=2 o DESCRIPTION 2| B -
g = Sl e Llos B .
£ T 2| 2[33 2| & |pepth| N o
> 5B 2| E|l=8|lc=E 2
[ @ =] s 0 “l) ) o
L = & @ | o D > >
u e 0 nlwn|und|don == 10 30 50 =
300 [ SZ I stiff, very fine to fine grained, slighfly mottled, {12 HOITO| 72
- micaceous, becomes friable at 30.2', trace
@ay
Total Depth: 30.5'
570+ No Groundwater
No Caving
T35
565 —
T 40
560
145
555 —
150
550 —
155
545
60
Sam e .
P spT Geotechnical

Consulting

pLGCY




Geotechnical Boring Loqg B-6

Date: 4-17-15 Project Name: Richland-Chino Page 1 of 2
Project Number: G141194-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
Drive Weight (Ibs.): 140 Drop (in.): 30 Hole Dia. {in.): 8"
Top of Hole Elevation {ft): 599' Hole Location: See Geotechnical Map
— . = sl % Standard Penetration Test
- o 5] Sl e SPT CURVE -
= — El o .9 .g 2 3
5 &£ 2| < o DESCRIPTION =| 2 =
= S @ Llos = e
= O} = [=] s| @ [+]
® S o = KR! 2| a |Depth] N et
2Pol||ll] g|TEles 2 g
WwaoO D{nN|OhOIO®m =S s 10 30 50 -
R1 ML [TOPSOIL 23.4)856| 2050 | o | 4
T 8 Sandy SILT; dark brown, damp, medium, very
505 fine to fine grained, slightly micaceous, trace \
| rootlets and mottling
N E [ w Qal | YOUNGER ALLUVIUM 17.31108) 5060 | 22 | | b
T H ML | Clayey SILT; dark to medium olive brown,
i damp, very stiff to hard, fine to medium /
_ grained, slightly mottled and desiccated, 1] -
CL [ \slightly micaceous, trace pinhole pores  _ /ol 772 [eoes | 3 | Bulk 8-18'
Silty CLAY; medium to light gray, moist, firm, Expansion
fine grained, desiccated, slight porosity, Index
slightly micaceous, trace oxidation Consol
Atterberg
Sulfates,
Chlorides,
i @ 13.0'; dark to light olive brown, some Respi;i'vﬂy
L calcite nodules 25.3 130150 4 \
R V Qoal |OLDER ALLUVIUM 16.4{116.6[ 180150 | 21
5804+ [H 7 / CL | Sandy CLAY; dark to medium arange brown
L 20 and olive brown, damp to moist, stiff, fine to
/ medium grained, highly mottled and slightly
T / micaceous
| 1 I R 777 S I I I R e o
N HEHHAE Silty SAND; orange brown and olive brown,
5751 f| 14 damp, medium dense, fine to coarse grained, [12.9 280250 17
+25 trace clay and pinhole pores \
+
1 s | Well Sorted SAND; olive brown and light  [10.9{105.7| 28.0200] 38 » T
5701 = orange brown, moist, very dense, mottled,
- 30 oxidized and slightly micaceous /
Sampie Legand .
P spr Geotechnical

H Ring Sampie (CA modified)

Consulting




Geotechnical Boring Log B-6

Date: 4-17-15

Project Name: Richland-Chino

Page 2 of 2|

Project Number: G141194-10

Logged By: KRM

Drilling Company: 2R

Type of Rig: Hollow Stem Auger

Drive Weight (lbs.): 140

Drop (in.): 30

Hole Dia. {in.}: 8"

Top of Hole Elevation (ft): 599"

Hole Location: See Geotechnical Map

H  Ring Sample (CA modified)

Consulting

— . = 2l & Standard Penetration Test
@ o 2 El&[spr [ CUORVE | _
= =|l5|z2 I 2| @ e
= o) DESCRIPTION =| 2
- a 2 E|= . Q0 E @
[T <] i el o
= £ & = © | O D 5, is =
il co D|n|nd|Odh £l D 10 30 50 [
1| ) oL sty CLAY; orange brown, moist, soft,very | | | | -
565 88 fine to fine grained, high plasticity, slightly 344 3303601 3
35 micaceous, trace pinhole pores, rootcasts and
) / carbon
Pl ke CL | @ 36.0 stiff, slightly mottled and dessicated, [31.5| 00.5 [ss.0370] 10 [ &
A 7 medium to high plasticity
Total Depth: 37.5'
No Groundwater
560 No Caving
140
5551
T45
550
T50
£
545
T 55
540
160
Sample Legend .
P spr Geotechnical

\LGCY




Geotechnical Boring Log B-7

Date: 4-17-15

Project Name: Richland-Chino

Project Number: G141194-10

Page 1 of 2}

Logged By: KRM

Drilling Company: 2R

Type of Rig: Hollow Stem Auger

| Drive Weight (Ibs.}: 140

Drop (in.): 30 Hole Dia. (in.): 8"

Top of Hole Elevation (ft): 589'

Hole Location: See Geotechnical Map

dense/stiff, fine to medium grained,
interbedded laminations of silty clay,
desiccated, slightly mottled, trace roothairs
and oxidation

— . = K3 Standard Penetration Test
@ © P Sl & spT_| CURVE |
= | s o B > 2
s 2|13|12] ole DESCRIPTION 2 e =
g =l|8le| &los 5| © B
© £ (=% o s 2| o |Depth| N g
po o % E|= @l Q E B > 8
LU ] =~ (o] [ D = | >
WwweO O|lN|onO|Odh Ll O 10 30 50 =
ML |ITOPSOIL
T Sandy Silt; dark brown, damp, medium, fine to
1 medium grained, roots and rootlets
s | R 7 22 | YOUNGER ALLUVIUM 2.6 98.0 [ 3040 | 12

585 -1 10 Clayey SAND; medium to light olive brown,

15 damp, stiff, desiccated, fine grained, slightly

mottled, frace oxidation, pinhole pores and

T 5 rootlets 7. Eonsgl

4 O B @ 6.0"; dark brown olive, increased oxidation [-> | 20| #*70 | 101 ¢
T Mi[= -SM” Clayey SAND/Silty SAND; dark o light olive._[173]113.2] ser00 | 13 | | T

T1° 1 brown and orange brown, damp, medium \

Sz Qoal

8C

OLDER ALLUVIUM
Clayey SAND; brown crange and orange

brown, damp, stiff, fine to medium grained,
highly oxidized and mottled, desiccated,
slightly micaceous, trace pinhole pores

Silty SAND; orange brown and olive brown,

16.81113.6/ 14.0-150| 24

I O e I

@1 |

Ring Sample (CA modified)

Consulting

damp, medium denseg, fine to coarse grained, [20 180210 8
+ H oxidized and mottled, slightly micaceous
565 #_;g_ | “Well Sorted SAND; orange brown, damp, veryl17.6|112.0l zs0250| 48 N |
T25 = dense, fine to medium grianed, slightly
1 micaceous, oxidized, mottled and friable
N ¥ //// CL | Silty CLAY; orange brown and olive brown, | | | | .
T30 7 | s 7 damp, stiff, fine to medium grained, slightly  [26.8
Sample Legend .
P spr Geotechnical




Geotechnical Boring Log B-7

Date: 4-17-15 Project Name: Richland-Ching Page 2 of 2
Project Number: G1411984-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
| Drive Weight (Ibs.): 140 Drop (in.}: 30 Hole Dia. {in.}: 8"
Top of Hole Elevation {ft): 589' Hole Location: See Geotechnical Map
—_ . o 2| & Standard Penetration Test
@ © e Sl el spr CURVE _
S _||E|¢g S 2l 2 g
c g 21 < e DESCRIPTION s| 2 -
2 = 3| £[83 2| & |Depth| N N
2Bogl||l8|g|olles > e
a0 n|A|nO|IOn == 10 30 50 I—
H micaceous, trace pinhole pores
Total Depth: 30.5'
No Groundwater
No Caving
555
+35
550
140
545
+45
540
150
535
155
5301
T 60
Sample Legend

P spr Geotechnical
N Ring Sample (CA modified) c ONns ulti ng




Geotechnical Boring Log B-8

Date: 4-17-15 Project Name: Richland-Chino Page 1 of 2
Project Number: G141194-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
| Driling pany ] i ig
Drive Weight (Ibs.): 140 Drop (in.): 30 Hole Dia. {in.}: 8"
_Top of Hole Elevation (ff): 584’ Hole Location: See Geotechnical Map
e
—_— . = 2l $ Standard Penetration Test
2 g g €| & _spr_| CURVE | _
S ||lElS 21 2 B
s 213|123 ole- DESCRIPTION 2| e =
T ||l 528 2| 8 |Depth| N .
sea||3|5|zE|8E AR g
Dsol{im|o|oo|lod £l a 10 30 50| F
il B ML |TOPSOIL 336 77.2| 1020 | 7
— & Sandy SILT; dark brown, dry, soft to firm, fine
1 to medium grained with occasional coarse
o grains, slightly micaceous, roots and rootlets
o [ ™ Qal |YOUNGER ALLUVIUM 17.1115] 4050 | 22 | | b
-5 M 1% SM | Slity SAND; dark olive brown, dry to damp,
dense, fine to medium grained, desiccated,
1 _ | slightly micaceous, trace ctay L / _
R CL | Sandy CLAY; light gray, damp, stiff, highly  [>5.4{ a8.8| 7060 | 10 n( Consol
B desiccated, some pinhole pores, trace \
575+ oxidation and rootcasts
T10 B ke @10.0"; siightly porous 35.1| 75.8 | 10.0-110] 23
B 1
570 L /
e SC | Clayey SAND: dark to medium olive brown | | [~ [~ -
g | S and orange brown, damp to wet, stiff, fine to  [26.8 woaTo| 7
a medium grained, slightly micaceous, trace
oxidation \
5651 \
[ o | ™ Qoal |OLDER ALLUVIUM 20.6]108.9] 200210 29
H 2 SM 1 Ssilty SAND; orange brown and gray brown,
damp to moist, dense to very dense, fine to /
medium grained, desiccated, abundant
mottling, some oxidation /
560 | i
= e V 2| CL | Sity CLAY; olive brown, demp o moist,soft, | | | | -
1 | s2 / fine grained, slightly oxidated and mottled,  [36.2 &B0270) 1
1 FE / some pinhole pores and micaceous \
555 % \
T 303 " !
M:|= % CL | @30.0" wet 49.4] 69.1 |200210| 15 [ @ | Consol
Sample Legend

P spr Geotechnical
M Ring Sample (CA modified) Consulting




Geotechnical Boring Log B-8

Date: 4-17-15 Project Name: Richland-Chino Page 2 of 2
Project Number: G141194-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
Drive Weight (Ibs.): 140 Drop (in.): 30 Hole Dia. (in.): 8"
Top of Hole Ele\Etion (ft): 584' Hole Location: See Geotechnical Map
—_ . o - Standard Penetration Test
@ o p £ E SPT_| CURVE | _
2 _|lgls 2 2| 2 8
=R 2| < © DESCRIPTION s{ 2 ~=
=] N Q D o o0 5 Y
5 =s|19Q1=5l =188 2| 8 |pepth| N °
> 5 a 2| E|=8|oE 7] o
9 =0 =] o | O g L > 'y B
w a0 nlajnd|aon £l 0 10 30 50 -
15 VL
Total Depth: 31.5'
No Groundwater
No Caving
550
135
545 1
— 40
540
T45
535
T 50
5301
1-55
5251
160
Sample | egend

P Geotechnical m
M Ring Sample (CA modified i
ng Sample (CA modified) conSU|t|ng d




Geotechnical Boring Log B-9

| Date: 4-17-15 Project Name: Richland-Chino Page 1 of 2]
Project Number: G141194-10 Logyed By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
Drive Weight (Ibs.): 140 Drop (in.): 30 Hole Dia. {in.):
Top of Hole Elevation (ft): 581" Hole Location: See Geotechnical Map
oy . a 2| & Standard Penetration Test
@ © P Sl & spT_ | CURVE
= - : O @ 7]
~ cl|l L — o] 2 (i}
E g 212 L DESCRIPTION =) @ =
=] — Q @ Q — = y—
= O @ =1 D0 = 1] =}
" £ =3 €l &6 a 2| & |Depth| N
s2(| 2| E|3E|8E ?| & g
Deo||ld|d|oo|loa I = 10 30 50| ©&
580 ML | TOPSOIL
] Sandy SILT; medium to light brown, dry,
medium, fine to medium grained, slightly
e | w Qal | \micaceous, roots and rootlets 18.7110.5{ 3040 [ 12 { o
10 YOUNGER ALLUVIUM
+5 Clayey SILT; medium to light olive brown and
5751 orange brown, damp, stiff, fine to medium
S grained, desiccated, some mottling and 22.6105.6] 6070 | 8 + Consol
7 pinhole pores
@6.0"; increased pinhole pores and roots
] B CL | Silty CLAY; medium to light brown olive,  |20.51107.2] s0100 | 10 o
T1°1 s damp, stiff, fine to medium grained, mottled,
570 oxidation staining, some caliche and calcite
nodules \
P %] Qoal |OLDER ALLUVIUM 20.01110.3{ 100150 17 | | &
15 14 SC | Clayey SAND; olive brown, damp, medium
565 dense, fine to coarse grained, slightly oxidized I
and mottled, slightly micaceous l
T 5 @19.0'; damp to moist
T 20’ ; 8.0 wo0210] 11 J
560 -1 1
NI CL | silty CLAY; olive brown and orange brown, }%Eﬁsa._? 200250 11 | § o
T35 s wet, stiff, fine to medium grained, mottled,
555 < oxidized, slightly micaceous, pinhole pores,
1 medium plasticity '
|
] !
1 2 @29.0"; moist to wet, abundant mottling _l
+ 300! 5 37.0 20030 7
550
Sample Legend

N ser Geotechnical
M Ring Sample (CA modified) co nsu Iti ng




Geotechnical Boring Log B-9

| Date: 4-17-15 Project Name: Richland-Chino Page 2 of 2
Project Number: G141194-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
Drive Weight {Ibs.): 140 _{ Drop (in.): 30 Hole Dia. (in.):
Top of Hole Elevation (ft}: 581 Hole Location: See Geotechnical Map
~ . a = & Standard Penetration Test
@ © 2 =l & sPT CURVE
= | g . Bl > g
c 2|l 312 P DESCRIPTION 2| e -
T £ | E|58 2| & Depth| N ©
>sall 2| El=¢cE & g
L = S| cs({oBleos il 2 o
Ueso |[[BD]o|ad|da £] 0o 10 30 50| F
550 Total Depth: 30.5'
+ Groundwater at 29.0'
No Caving
35
5451
140
540
— 45
5351
T 50
5301
+ 55
525
1 60
520

Sample Legend

v Geotechnical
H  Ring Sample (CA modified) C Onsuuing




Geotechnical Boring Log B-10

Date: 4-17-15 Project Name: Richland-Chino Page 1 of 1

Project Number: G141194-10 Logged By: KRM
Drilling Company: 2R Type of Rig: Hollow Stem Auger
Drive Weight {Ibs.): 140 Drop (in.): 30 Hole Dia. {in.): 8"
Top of Hole Elevation (ft): 585 Hole Location: See Geotechnical Map
— . = 2| g | Standard Penetration Test
7 o ) L4 - SPT CURVE
= 2| o O al - ®
N .y — <} = O
= 21 =< Q DESCRIPTION s| 2 -
ye] ~ 8 [} Lo ° 5 Y
£ = 2| =!/8% 2| & |Depth| N 5
cee||E|ElsRlSE S &
Lo o|a|aolod 1 N= 10 30 50 -
w Tgps(10|I§ILT light b dry, |
T 0 andy ; light brown gray, dry, loose to
1 14 | B ?ﬁ] \medium dense, fine to medium grained, root# 18.71100.3 2030 | 18
= and rootlets, trace fine gravel
T | YOUNG ALLUVIUM \
58015 4 s Sandy SILT; light gray brown, dry to damp, - —+ ——|- — o
18 very stiff, fine grained, desiccated, some { |22.6 96.4| s0-60 | 42 »

i

mottling, pinhole pores and trace rootlets
Clayey SAND; light brown olive and gray, dry,
— 1, very dense, fine to medium grained, highly 1} | — _|. _ -
ML | desiccated, some caliche nodules, slightly | [23.0]103.2] soe0 | 13 (
micaceous and oxidized J
Clayey SILT; brown gray, damp, very stiff, fine
to medium grained, slightly mottled, pinhole
ML pores and rootcasts, slightly micaceous, trace
oxidation and calcite nodules up to 0.5" 20.5 1no430y 7
@ 11.0"; fine to coarse grained, gravetl lens
from 11.5't0 11.7"

%] Qoal |OLDER ALLUVIUM 20.41109.0] 16.0-17.0] 21
SW | Well Sorted SAND; olive brown and orange

brown, damp, dense, fine grained, mottled,
some pinhole pores and oxidation, slightly /
desiccated and micaceous /

ML | Clayey SILT; brown clive, damp to moist,
medium to stiff, fine grained, micaceous, 42.5 210-230| 5
slightly mottled and oxidized

1 } i

1 T Lt

| ﬂ
-hwml
w
)

[T ¢

560125 \
” g R5 /// CL | silty CLAY:; light brown olive and gray, moist, [37.7] 84.3 |z8.0270] 8 | &
T B /, stiff, heavily desiccated, fine to medium
1 \ grained, mottled, some oxidation, trace
1 pinhole pores and coarse gravel up to 2"
Total Depth: 27.5°
555130 No Groundwater
No Caving
Sample Legend .
P ser Geotechnical

H Ring Sample (CA modified)

Consulting
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APPENDIX B-1

PREVIOUS BORING LOGS BY LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-1

Project No, 022600-001 Date Driiled 5-23-12
Project Oakville Chino Logged By S. Richards
Driliing Co. 2R Drilling, Inc. Hole Dlameter 8~

Drilling Method _ nyoyow Stem Auger - 1401b - Autohammer - 30" Drop

Location Southwest end of site (See Geotechnical Map) Sampled By S, Richards

Ground Blevation 578

§ SPLIT EPOON S8AMPLE CR CORROSION
TUBE Cl

RV _RV,

g £ G SOIL DESCRIPTION
E -1 'é =z g =17 g 3,4
et = -3 - =
¢ |EB | £ & & g€ | W This Soil Dascription applies only fo a Iocation of the exploration ai the
Eﬂ" g‘ﬂ.‘ E‘g g 2 |SE( & E og 2,4 time of sampiing. Subsurface conclitions meay difer of olfier locations s
Kol = g E [m%® > 1285 | B3 | and may changs with time. The descriptian is & simplificaion of the i
w % giG O | 9= | aclusl conditions encountered. Transiions betwean sof typss may be
. gradual, [
o Alliadum
n B1 El
7 R-1 6 [ 120 | 13 | M ; BILT, hard, light brown, slightly molst, trace sand, s
5751 — 53184' @z;oroslly. slitstona pieces al gmpler tip fant
65 R2 & 8 | 23 | ML | @S SILT, verystiff, ¥ight brown, slightly meist, trace fine sand,
. 14 SOME poras
16
m. —
10— RS 9 | 16 | 17 | ML | @10:SILT with sand, very stif, cilve brown, moist, race fine gravel,
. ;; thin layars of inte light brown siit, some oxidiation
§65- -
15—
S 12 8P-8M 15" Paorly graded SAND with silt and gravel, dense, brown,
. R gg e moisl, fine to medium sand with fine ga madiw%ravd
seoy il
20— g . 5 g R4 ;g 103 8 SP | @20" Poorly graded SAND, denss, light brown to brown, fine sand
... 37
58 ' H
25
52 4 cL ' LEAN CLAY with send, medium stiff, brown, moist, trace AL, SA
‘g! 2 ®2l‘slnesa'ul.I'Inegra\m#.Lrl.=42. P|=20.gravai5mmd11%,
4 fines 84%
, |
58 - Groundwater depth 27.7 feel at 7:43 AM
L] Groundwater depth 28.5 fogt ot 8:00 AM
SAMFI?TYPES: TYPE OF TESTS: ) 0
B BULKSAMPLE =200 % FINES PABSING DS DIRECT SHEAR SA SIEVE ANALYSIS =
¢ CORE SAMPLE AL ATTERBERG LMITS El EXPANSION INDEX SE SAND EQUVALENT
G GRAB EAMPLE CN CONSOLIDATION H_ HYDROMETER &G SPECIFIC GRAVITY
R RNG SAMPLE CO COLLAPSE MD MAXIMUM DENBITY UC UNCOMFINED COMPRESSIVE STRENGTH :
PP POCKET FENETROMETER

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

Pags 4 of 2




GEQTECHNICAL BORING LOG LB-2

Project No. 022600-001 Date Dritled 5-23-12
Project Osakvllle Chino Logged By S. Richards
Orilling Co. 2R Drilling, Inc. Hole Diameter g"

Drilling Method ~ Hojllow Stem Auger - 140ib - Aulohammer - 30" Drop Ground Elevation _ 582"

Location West end of site (See Geotechnical Mab) Sampled By _S. Richards

" o g g 812 || SOIL DESCRIPTION g
[-] £= | % L7}

‘g’ €8 £9| B 8 §g E'E. .E‘é' B, 3 | This Sot Description applies only {o a iocation of the exploration at the e
oY 89 | £ =3 ﬁ" B8 | O | time of sempling. Subsurtace conltons may difter &t ciher locefions ]
=] £ E ® Q€ | =_ | gnd may change with ime. The description Is a of the

i ] a ® P (=682 y change &
v g a { £] = a:ta(;auL timtﬂﬂans encouniered. Transillons belween soll iypes may be 2
g h
" TTTT Allwvium
] ! '| H
8801 A R4 8 | 9 | 23 | M | @2 SILTY SAND, medium dense, dark brown to biack, slighly
o i :g molst, fine to medium sand, stringers, gypsum, roollets
§— R2 1 | q01 | 22 | ML | @S SILTwith sand, i, Kbt brow, lighty most, fine sand
] 12
575 — H
10— R3 9 | 104 | 21 | ML | @10 SILT with sand and gravel, very stiff, light brown, skightly
] :; moist, soma oxidation
st0d - ] Total depth of boring 11,5 feet
Oro! not encountered
. L Slottod pipe and rn gravel Inseried In hole for percojation festing
and removed followl klﬂng
- 1 Backfilled with cuttings ?mum
15— s
5655+ -1 H
. n
an_ H

5604 - H
25— H

5561 - H

WPIyTYPES: TYPE OF TESTS:

B BULKBAMPLE .200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LMITS  EI  EXPANSION INDEX SE SAND EQUIVALENT
G GRAE SAMPLE CN CONSOLIDATION H  HYDROMETER 8G EPECIFIC GRAVITY
R RING SAMPLE €O COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE BTRENGTH
§ SPLITSPOONSAMPLE  CR CORROSION PP POCKET PENEYROMETER
T SAMPLE (1] RV R VALUE

*+*Thig log is 2 part of a report by Leighton and should not be used &5 a stand-alone document, ** *




GEOTECHNICAL BORING LOG LB-3

Project No. 022600-001 Date Drilled 5-23-12
Project Qakville Chino Logged By S. Richards
Drilling Co. 2R Dilling, Inc. Hole Diameter g"
Drilling Method __Hofiow Stem Auger - 140ib_- Aulohammer - 30" Drop Ground Elevation _584'
Location East end of site (Sge Beolechnical Map) Sampled By _S.Richards
= o g zn‘ § 2 o | g SOIL DESCRIPTION %
0 2 ] ;| Y@
£y | E5 | £ ;- e G| €| IE g § | This Soll Description applies only fo g localion of the exploration et the | ™
S| 89 §'§ : a g E a g o8& 23 time of sampiing. Subsurface conditions may differ ef other locations ]
o™ & E |2 | » |25 |G | andmeychange wih time, The description s a simpitietion of the 2
w @ Sia 8 | 8= | sctust conditions encountored, Transhions between sol types may be >
0
Y Alluvium
N R-1 M09 | 24 | M : SILT with sand, very sti#f, brown fo dark brown, shightly moist,
- gg @%}ne eand, irace ﬂn?gra\rel. EOME rogtlats oty
6804 -
5—.-.-
R2 "® el 5| m " SILT with gravel, medium dense, fight brown to brown, slightl CR, MD
] 84 g @5molsl. fire g%vd anguier, nﬁnw% weathered d
5751
10 R3 8 1107 1 19 [ ML | @10" SILT with gravel, mechum denss, light brown, moist, fine
_| :g gravel, angular, some porosity, weathered
570 -
15— 1 1o | 17 ] 17 | M. | @15: SANDY SILT, medium denss, brown, mokst, fine sand with
- 18 irace coarse sand and fine gra:g. interbedded silt and silty sand,
24 slight porosity
565
20_.
R4 5 1 W | ML @20 SILT, very sliff, brown, moist, fing sand, h AL
-l :; glitstone, mndam mica, grey zones, LL = 33?2 =g
5604 - .
28— 82 i ; ML | @25 SANDY SILT, very sif,brown, moii, fine sand, LL = 31, P AL
i i e &
sss_ ] -
SAHPIPTYPES: TYPE OF TESTS:
B BULK SAMPLE 200 % FINES PASEING DS $A SIEVE ANALYSIS O
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT i
& GRAB SAMPLE CN CONSOLIDATION H HYDROMETER 8G SPECIFIC GRaVITY c
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONRNED COMPRESSIVE STRENGTH .
S SPUTSPOONGAMPLE  CR CORROSION PP POCKET PENETROMETER
T_TUBE SAMPLE RV_RVALUE
***This log I& 2 part of a report by Leighton and should not be used as a stand-slone document, * ** Page 1 of 2




GEOTECHNICAL BORING LOG LB-3

Project No. 022600-001 Date Drilled 5-23+12
Project Oakville Chino Logged By §. Richards
Drilling Co. 2R Drilling, inc. Hole Diameter g
Driliing Methed  oliow Stem Auger - 140ib_- Autohammer - 30" Drop Ground Elevation _584'
Location East end of site (See Geotechnical Map) Sampled By _&. Richards
. " é gl | 2| ¢ SOIL DESCRIPTION 43
6 2 H] 2 £ 8 25| vy g
B8 '\E_‘o‘ -g_g h - 9 gg c ZE B3 | This Soi? Description applies only fo a location of the exploralion af the e
8 of | 85 g -3 el N-1-} E.g Oy | time of sampling. Substiface condiions may differ at olher locations ©
B a% | & g E |®@% ] . | 25 | B | and may change with tie. The desoripion Is 8 simpifcation of the -4
e ® E 5 G | | actual condiions encountered. Transiions betwsen sol types meybe | 5
gradual.
30 53 3 oL & LEAN GLAY, medium sfiff, brown, vety melst, abundan rrica, AL
3 LL=47,PI=25
Groundwater depth 33,3 feet &l 10:14 AM
5507 a Groundwater dapth 33.8 foet el 10:04 AM
e 54 g 2 GL | @35 LEAN CLAY, medium stif, brown, very moist, sbundant mica
4
545 Z -
48— 58 2 ML | @40} SANDY SILT, siif, brown, most, fine sand
] 7
sa .
45—t .| .]-
1 88 7 cL 5 SANDY LEAN CLAY with gravel, very stif, brown, fine gravel, ! -200, AL
HRRA N 1% wsuhangular. some oxdalion, fines soﬂi. =43, Fl=23
s36{ |’
m_ o™ . ]
ARAR 57 8 ct 0 SANDY LEAN CLAY with gravel, very stiff, brown, fine gravel,
A1y 12 assubangular. some oxdstion Mt 9
_ | Total depth of horing 51,5 feot
Depth to groundwater 33.8 foet at 10:04 AM 5/23/2012
- L Dapth l&;srumdmtet 33.3 fent at 10:14 AM 5/23/2012
Backfillod with cuttings 5/23/2042
530{ H
55— -
- a
~4 b
525- — -
samplErvees: TYPE OF TESTS:
B BULKSAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERGLIMITS E| EXPANSIONINDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H  HYDROMETER 86 SPECIFIC GRAVITY
R RING SAMPLE €O COLLAPSE MD MAXIMUM DENSITY UG UNCONFINED COMPREGSIVE STRENGTH
§ SPLITSPOON SaupLE CR CORROSION PP POCKET PENETROMETER

«+*This log Is a part of a report by Leighton and should not be used as astand-alone document, * **




GEOTECHNICAL BORING LOG LB-4

Project No. 022600-001 Date Drilled 5-23-12
Project Qakville Chino Logged By 8. Richards
Drilling Co. 2R Drilling, Inc. Hole Diameter g
Drilling Method  Holiow Stem Auger - 1401b_- Autohsmmer_« 30" Drop Ground Elevation _ 585’
Location Northwest end of site (See Geofechnical Map) Sampled By _S.Richards
g g g gl& | g,_, SOIL DESCRIPTION ﬁ
1T ;
€583 | 52| 3 w gg g-g 2 Uf;’ Thie Soil Description agples only 1o a location of the exploration atthe |
'§... E&’ 83 g B =!8 -ﬂg O | time of sempling. Subsurface condilions may difier af other loosfions S
& & Z E me > |25 | G | and may change with time. The description s a simpiliation of the &
(7.1 & a 0O | O~ | actual conditfons encountered. Transitions baiween soll lypes may be
\ gradual, =
565] ©
7 R-1 5 o 28 | ML " SILT, vary stiff, dark brown, slightly maist, blocky texture,
~ : az mmm iohly molst, blocky festure
10
580y §— k2 5 | 12 | 18 | ML | @5 SANDY SILT, very stff, derk brown to brown, slightly molst, co
- g fine sand, rootlsts
575{ 10—
R 8 M 0% SILT, very slift, gray, shightly molst, sightly mottied, angud co
_ B-1 192 @13Ilsiona f%mm?ﬁy%énddmgp!mgshoe anauist
5704 15— &1 8 | 108 | 20 | ML | @15 SANDY SILT, very stif, brown, lighlly molst, gray zones,
. E some oxidation, minor porosity
B85 011 ) re Il 8 ML | @20 SILT wkh sand, i, brown, okl i s, i, LL =25, AL
11 10 "
880y 25— 1 1.1, s2 g : M| @25 SILTwithsand, i, o, moe o sand s ines 200
. 8
g 1 ]
P TvPEs: TYPE OF TESTS:
B BULK SAMPLE 200 % FINES PASSING DB DIRECT SHEAR SA SIEVE ANALYSIS &7
¢ CORE SAMPLE AL ATVERBERG LIMITS El EXPANSION INDEX BE SAND EQUIVALENT
G GRAB EAMPLE CN CONSOLIDATION H MYDROMETER 8G SPECIFIC GRAVITY
R RING SAMPLE €O COLLAPSE MD BLAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLITSPOONSAMPLE  CR CORROSION PP POCKET PENETROMETER

** ¢This log Is a part of a report by Leighton and should not be used as a stand-alone document. ** * Page 1 of 2




GEOTECHNICAL BORING LOG LB-4

Project No. 022600-001 Date Drilled 5-23-12
Project Qakville Chino Logged By S, Richards
Drilling Co. 2R Drilling, tne. _ Hole Diameter 8"
Drilling Method  Hsjiow Stem Auger - 140ib - Aulohammer - 30" Drop Ground Elevation _ 585"
Location Northwest of site (See Geotechnical Map! Sampled By _S.Richards
c s | 8l |pt|in SOIL DESCRIPTION $
1] > 177]
%% o §'§ o g'e Y | This Soil Description apphies only to 8 focation of the exploration af the Ly
39 & (8218428 | Oy | time of samping. Subsurtace condltians may differ af other locations ]
= E (89| » | 25| TS | and maychange with tine. The description s a sinpification of the g
("] 21a Q | ™| acluel condifions encowdered. Transitions between soll types may be E:
gradual, s
5551 53 z CL | @30" LEAN CLAY, medium sff, brown 1o light brown, very molst, AL
3 Lt =43, Pl=22
550
54 3 cL 5" LEAN CLAY with gravel, stiff, light brown, most, fine gravel, BA
g ; @3sand 13%, fines B7% o g
545 55 g s CL | @40 LEAN CLAY with gravel, iF, light brown, very moist, fine
A roundwater depth 40,8 feel 2t 12:30 PM
v 1
L Groundwater dapth 43,5 fest at 12:05 PM
540 S8 g g CL @43;0laEAN CLAY with sand, stiff, ight brown, molst, fine sand,
: clay
525 87 4 CL | @50 LEAN GLAY wilh grave], medium stiff, light brown to Bght
2 gray, wel
_ ¥ Tota) depth of borlug 51,5 fast
Dopth to groundweder 43.5 fest at 52:05 Pi 5/23/2012
_ B Depth to grwndwner 40.5 foet at 12:30 AM 5/23/2012
Backfilled with cuttings 51232012
5301 66— -
i u
WirPivess: TYPE OF TESTS:
B BULK SAMPLE 200 % FINEB PASSING DS DIRECT SHEAR BA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERGLIWITS  EI EXPANBIGHN INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER 80 BPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE Mo MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIYT SPOON SAMFLE CR CORROSION PP POCKET PENETROMETER
1_TUBE SAMPLE CU_UNDRAINED TRIAIAL RV RVALUE

***This log is a part of a report by Lelghton and should not be used as a stand-alone document, * * *




GEOTECHNICAL BORING LOG LB-5

Project No. 022600-001 Date Drilled 5-23-12
Project Oakville Chino Logged By §. Richards
Drifling Co. 2R Drlling, inc, Hole Diamater g"
Driling WMethod _ Hojiow Stem Auger - 140Ib_- Autohammer - 30° Drop Ground Elevation _588'
Location Northeast end of slte (See Geotechnical Map) Sampled By _S. Richards
g 5 N p g ‘i=3 g g %3 SOIL DESCRIPTION 'g
=9 | Y -] o ek ; mfsswoemfim & anly f0 a jocalon of the expioration af the =
gﬁ 8&_’ i.?; g- .g'-: SE % §:}: time of sampling. Subs app#e c&vndiﬁms may oiffor &l other localions s
o g g Qe P E o nndmayc}nnysnwhtfme Thedewipﬁunkasﬁnpﬂ"mﬂmoﬂhe 2
@ | §|8& | B8 | A= sctual condltions encountorod. Transilions between sal types may be 3
gradial.
- Alluvium
7 R-1 8 |10 | 20 | ML | @2 SANDY SILT, mediumn dense. black, slightly maist, fine sand,
585- — :g porous, abundaint rotiols
§— Re2 150 88 | 21 |CL-WML| @5 BILTY CLAY wilh gravel, stiff, gray, melst, shitsfone fragments
7 12
5804 .
10— 89 s CL-ML| @10% SILTY CLAY, medium stf, grey, very mcist co
iy [
6751
16 81 3 CL | @15"LEAN GLAY with sand, mediumn etiff, brown, moist, fine to AL
g medium sand, lraoemanganesestmmngLL 32,Pl=14
570-
- R 7 87 | 2 | CL | @20 LEAN CLAY, siiff, brown, molst, fine sand, abundant mica, AL
1 itoh stelning, LL'= 24, P{ = 11
565+ |
s 82 8 CL | @25: LEAN CLAY, silf, brown, moisl, fine sand, abundent mica,
10 iron staining
560 -
SAMPLETYFES: "TYPE OF TESTS:;
B BULK BAMFLE 200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS 4.
€ CORE SAMPLE AL ATTERBERG LEWITS El EXPANSION INDEX SE SAND EQUIVALENT . ?
& GRAB SAMPLE CN CONSOLIDATION H HYDROMETER 8G BPECIFIC GRAVITY :
R RING SAMPLE 0 COLLARSE ND MAXINMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
§ SPLYSPOONSAMPLE  COR CORGOSION PP POCKET PENEYROMETER

‘ TUBE SAMPLE cu NED RV_R VALUE

*** This lop is a part of a report by Leighton and should not be used as & stand-alone document. * ** Page 1 of 2




GEOTECHNICAL BORING LOG LB-5

Project No, 022600-001 Date Drilled 5-23-12
Project Oakvilla Chino Logged By S. Richards
Drilling Co. 2R Drilling, Inc. Hole Dlameter 8"
Drilling Method  sfiow Stem Auger - 1401b - Autohammer - 30" Drop Ground Elevation _ 588'
i.ocation Northeast end of site (See Geotechnical Map) Sampled By _S. Richards
c u w g E 2 o2 | g SOIL DESCRIPTION g
& 2 @ 7] o | Y0
= T Em| ® ] o ST [ S¢S | This Sol Desoription applies oniy o a location of the expioration & the F
gE E‘g &S g -8 .gf §§ B8 | O | tme of sampiing. Substriace concitions may offer et olher locallons ]
o g Z E ati» go ‘8= | and may change with time. The descriplion is a simpliication of the E
D 2 o G | | actual condifions encountered. Transilions between soll lypes may ba
gradual, -
20 ) 2 CL | @30 SANDY LEAN CLAY, sofl, brown, pockets of gray sil
g manganese steining
565 a
¥ x
a8 Groundwaler depth 34.3 feel et 1:55 PM
B4 4 €L 1 @35" SANDY LEAN GLAY, medium siif, brown, moist, fine to SA, AL
8 mediutn sand, coarse sand, LL =42, Pl = 23, sand 31%, fines
6 69%
’”J[ I Groundwatsr dapth 36 feet at 4:45 PM
40 s5 | 4 L | @40 LEAN CLAY wilh sand, stif, brown o clive brown, very moist,
; fine sand
545 3
4 &8 4 CL | @45" LEAN CLAY with sand, stiff, brown to light brown, moist, fine AL SA
g sard, LL = 40, P! = 20, gravel 2%, send 20%, fines 78%
540- -
50 57}l s CL | @50 LEAN CLAY with sand, very stif, brown o lght brown, molst,
182 fine fo medium sand, subangular, trace fine grave!
4 i Total depth of boring 51,5 feel
Dapth to grommdwater 38.0 feet at 1:45 PM 5/23/201%
535 _ i Depth to groundwater 34.3 foet at 1:55 Pt 5/23/2012
Backfliled with cultings 6/23/2012
56— s
530{ A L
SAMFI?TVPES: TYPE OF TESTS:
B BULK SAMPLE -200 LFINES PASSING DB DIRECT SHEAR SA SIEVEANALYSIS
C CORE SAMPLE AL ATTERBERGLIMITS E EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONBOLIDATION H HYDROMETER 86 SPECIFIC ORAVITY
R RING SAMPLE CO COLLAPSE MO MAXMIUM DENSITY UG UNCONFINED COMPRESSIVE STRENGTH
5 SPLITSPOONSAMPLE  CR CORROSION PP POCKET PENETROMETER
SAMPLE CU N AL RV RVALUE

***This log is a part of a report by Leighton and should nof be used as a stanc-alone dogument, * * *




GEOTECHNICAL BORING LOG LB-6

Project No. 022600-001 Date Drilled 5-23-12
Project Oskville Chino Logged By S, Richards
Drilling Co. 2R Diilling, Inc, Hole Dismeter 8"
Drilling Method _ Holiow Stem Auger - 140b - Autohammer - 30" Drop Ground Elevation _ 582'
Location Southeast end of site (See Gaotechnical Map) Sampled By _S.Richards
£ N g g E ,g- ﬂaj g.._. SOIL DESCRIPTION ﬁ
= s T 2 o 3] This Soi Description applies only to & looation of the sxploration &t the =
gg g‘é g?,’ g 8 .gs SE BE | Svj | time of sampiing. Subsurface condtions may difler at other locations %
g P 6 % E 0P 5 { 2E | 5 | andmay change with time. The description s a simpificaion of the o
@ gla Q (3"-' acﬂg‘a c;andﬁims encolintered, Transitions between soff types may be S
gradual,
N Allwvilum
BB0-
Re1 1108 | 16 | M : SANDY SILT, very stiff, dark brown o black, slightly moist,
o B~ 20 @2;ome rooflets = vy mos
<}
B R-2 9 | 100 | 18 | ML | @5 SANDY SILT, medium stif, brown, fine sand, trace medium fo
. g coarse sand, pockets of gray sik
s15{
10—
RS 4 1104 | 2 ICLM| @10 SILTY CLAY with gravel, siif, fight brown, molst, fine fo
- B2 -ﬁ; a medium sand d o
5704
16 R4 W 10 | 113 [ 17 | M | @15 SILT with sand, very stff, dark brown, moiet, fine sand, trace
_ ;lzl coarse eand, some iron staining, black manganese staining
sss| -
=, Re B 8 f 82 | 3 | M | @20:SITwth senc, very st, brown, mois ine sad
“ 7
1 - Total dopth of boring 21,5 feet
a0 Groundvm‘er not ongomterud
- i Backiifled with cuttings 5/23/2012
25— H
8551 H
sAMPL Fypes: TYPE OF TESTS:
B BULK SAMPLE <200 % FINER PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
G CORE SAMPLE AL ATTERBERGLIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB S8AMPLE CN CONBOLIDATION A HYDROMETER 86 SPECIFIC GRAVITY
R RING BAMPLE LAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE ETRENGTH
S SPLITBPOONSAMPLE  CR CORROSION PP POCKET FENETROMETER

***This log Is a part of 2 report by Lelghton and should not be usad as a stand-alone document. * **




APPENDIX C

LABORATORY TESTING PROCEDURES AND TEST RESULTS
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APPENDIX C

Laboratory Testing Procedures and Test Results

The LGC laboratory testing program was directed towards providing quantitative data relating to the
relevant engineering properties of the soils. Samples considered representative of site conditions were
tested in general accordance with American Society for Testing and Materials (ASTM) procedure and/or
California Test Methods (CTM), where applicable. The following summary is a brief outline of the test
type and a table summarizing the test results.

Soil Classification: Soils were classified according the Unified Soil Classification System (USCS) in
accordance with ASTM Test Methods D2487 and D2488. The soil classifications (or group symbol) are
shown on the laboratory test data, and backhoe trench lo gs.

Maximum Dry Density Tests: The maximum dry density and optimum moisture content of typical
materials were determined in accordance with ASTM D1557. The test results are presented in the table
below:

sampre | o - o T MAXIMUM |  OPIIMUM
LOCATION SAMPLE DES'CRIPHON (USCS) : VDBY DEN:S‘HT | - MOISTURE |
_ _ 4. . e N _ (% by weighy)  CONTENT (%)
TR-3 @ 1.5°-3.0¢ Clayey SAND w/some silt (SC) 121.5 12.3
TR-6 @ 1.5-4.5° Sandy SILT/Clayey SILT (ML) 85.4 31.7
TR-7 @ 1.0°-4.0° Sandy SILT (ML) 87.0 31.0
TR-24 @ 4.0°-7.0° | Silty SAND/Sandy SILT (SM/ML) 115.0 15.5

Expansion Index: The expansion potential of a selected sample was evaluated by the Expansion Index
Test, U.B.C. Standard No. 18-2 and/or ASTM D4829. Specimens are molded under a given compactive
energy to approximately the optimum moisture content and approximately 50 percent saturation or
approximately 90 percent relative compaction. The prepared 1-inch-thick by 4-inch-diameter specimens
are loaded to an equivalent 144 psf surcharge and are inundated with tap water until volumetric equilibrium
is reached. The results of these tests are presented in the table below:

EXPANSTION EXPANSION |
- S’AMPLE LOCATION ) SAWLE IDESCRIPTION (US(;S) INDEX - POTENTIAL
- B-6 @ 8.0°-18.0° . Silty CLAY (CL) 45 Low
- TR-3 @ 1.5°-3.0° Clayey SAND w/some silt (SC) 43 Low
- TR-6 @ 1.5°-4.5° Sandy SILT/Clayey SILT (ML) 34 Low
- TR-7 @ 1.0°-4.0° Sandy SILT (ML) 29 Low

*Per ASTM D4829

Atterberg Limits: The liquid and plastic limits (“Atterberg Limits™) were determined with ASTM D 4318
for engineering classification of fine material and presented in the table below;

[, iy A LIQUID | PLASTIC | prasticity | USCSSOIL |
SAMPLELOCATION | iy | i | moEx - | sywmor -
B-6 @ 8.0°-18.0° 42 19 23 CL/ML
TR-7 @ 1.0°-4.0° 53 37 16 ML/OH




Soluble Sulfates:

The soluble sulfate content of a selected sample was determined by standard

geotechnical methods (CTM 417). The soluble sulfate content is used to determine the appropriate cement
type and maximum water-cement ratios. The test results are presented in the table below:

SAMPLE LOCATION | SAMPLE DESCRIPTION (USCS) Coﬁ%ﬁ;’é m) E;%gﬁ; :
B-6 @ 8.0"-18.0° Silty CLAY (CL) 100 Negligible
TR-6 @ 1.5°-4.5 Sandy SILT/Clayey SILT (ML) 43 Negligible
TR-7 @) 1.0°-4.0° Sandy SILT (ML) 170 Negligible

#Per ACT 318R-05 Table 4.3.1

Chloride Content: Chloride content was tested with CTM 422, The results are presented below:

* SAMPLE LOCATION . |  SAMPLE DESCRIPTION (USCS) | CHLORIDE CONTENT (ppm)
B-6 @ 8.0°-18.0° Silty CLAY (CL) 100
TR-6 @ 1.5°-4.5’ Sandy SILT/Clayey SILT (ML) 170
TR-7 @ 1.0°-4.0° Sandy SILT (ML) 160

Minimum_Resistivity and pH Tests: Minimum resistivity and pH tests were performed with CTM 643.
The results are presented in the table below:

' SAMPLELOCATION . | SAMPLE DESCRIPTION(USCS) | - pH | . RESISTIVITY
2. N D A e aB 8 N O kmcm) &
B-6 @ 8.0°-18.0° Silty CLAY (CL) 8.53 950
TR-6 @ 1.5°-4.5" Sandy SILT/Clayey SILT (ML) 8.31 1800
TR-7 @ 1.0°-4.0° Sandy SILT (ML) 8.20 380

R-Value: The resistance R-value was determined by the ASTM D2844 for base, sub-base, and basement
soils. The samples were prepared and exudation pressure and R-value were determined. These results
were used for pavement design:

SAMPLE LOCATION .| ... SAMPLE DESCRIPTION R-VALUE
B-1@0-5.0 Clayey SAND/Sandy SILT (SC/ML) 38
TR-6 @ 1.5'-4.5° Sandy SILT/Clayey SILT (ML) 41




Organic Matter Content: The percent organic matter content was determined in accordance with ASTM
D2974-13, Method C. The results are presented below:

© SAMPLE LOCATION. .| - SAMPLE DESCRIPTION (USCS) | - ORggng‘E:N%};‘;ER :
. TR-3@0°-1.0° Silty SAND/Clayey SAND (SM/SC) 1.9
TR4 @ 0°-1.0° Silty SAND/Clayey SAND (SM/SC) 35
TR-9 @ 0°-0.5" Silty SAND (SM) 7.8
TR-9@20°-3.0° Silty CLAY (CL) 1.1
TR-11 @003 Manure & Soil Mixture 25.1
TR-11 @ 0.3"-1.0° Silty SAND/Sandy/SILT (SM/ML) 33
TR-19 @ 0°-1.0° Sandy SILT (ML) 3.1
TR-20 @ 0°-1.0° Silty SAND/Sandy/SILT (SM/ML) 6.9
TR-21 @ 0°-1.0° Sandy SILT (ML) 48
TR21 @ 4.0°-5.0° Clayey SILT/Silty CLAY (ML/CL) 0.8
TR-22 @ 0°"-1.0° Silty SAND/Sandy/SILT (SM/ML) 47
TR-23 @ 0°-10° Sandy SILT (ML) 10.7
TR-23 @ 6.0°-7.0° Silty CLAY (CL) 13

Direct Shear: Direct shear tests were performed on selected undisturbed samples, which were soaked for a
minimum of 24 hours under a surcharge equal to the applied normal force during testing, After transfer of the
sample to the shear box, and reloading the sample, pore pressures set up in the sample due to the transfer were
allowed to dissipate for a period of approximately 1 hour prior to application of shearing force. The samples
were tested under various normal loads, a motor-driven, strain-controlled, direct-shear testing apparatus at a
strain rate of about 0.3 inch per minute (depending upon the soil type). The test results of the ultimate strengths
are presented below:

. =i | | | ANGLE OF INTERNAL | COHESION
SAMPLE LOCATION | ' . SAMPLE DESCRIPTION . - FRICTION (degrees) | - (o)
TR-7 @ 1.0°-4.0° Sandy SILT (ML) 34 130
TR-24 @4.0’-7.0' | Silty SAND/Sandy SILT (SM/ML) 30 370

Consolidation: Consolidation tests were performed on undisturbed samples (Modified ASTM Test method
D2435). The sample (2.42 inches in diameter and 1-inch in height) was placed in a consolidometer and
increasing loads were applied. The sample was allowed to consolidate under “double drainage” and total
deformation for each loading step was recorded. The percent consolidation for each load stamp was
recorded as the ration of the amount of vertical compression to the original sample height. The graphical
test results are presented on the following pages.

Grain Size Distribution: Representative samples were dried, weighted, and soaked in water until
individual soil particles were separated (per ASTM D421) and then washed on a No. 200 sieve. The
portion retained on the No. 200 sieve was dried and then sieved on a U.S. Standard brass sieve set in
accordance with ASTM D422 (CTM 202). The graphical test results are presented on the following pages.



Hydrocarbons, Organics_and Volatile Organic Compounds: Representative bulk samples of fill and
natural soil materials, underlying the site that could contain diesel range hydrocarbons, gasoline range
organics and volatile organic compounds were obtained at 1 suspected sample location. The samples were
sent to E.S. BABCOCK & Sons, Inc. Laboratory testing was performed on random samples for arsenic
and pesticides of the representative natural topsoil. Testing was performed utilizing EPA methods 8015
AND 8260B. The test results are presented on the following pages.



CONSOLIDATION TEST RESULTS
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In-place Remolded:
Dry Density, (pef): 100.1
Moisture (%): 259
WATER ADDED @ ksf: 0.689
MAXIMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Clayey Sand
U.S.CS. SC

% Collapse/Swell (-):

P.N. G141194-10 LOCATION: B-1 @ 5.0'
CLIENT: Richland Communities




CONSOLIDATION TEST RESULTS
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Note: Filled circle denotes readings after sample was submerged in water

In-place Remolded;

Dry Density, (pcf): 94.7

Moisture (%): 32.8

WATER ADDED @ ksf: 2.755
MAXTMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Silty Clay
U.S.C.S. CL

%o Collapse/Swell (-); -0.07
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P.N, G141194-10 LOCATION: B-1 @ 23.0'
CLIENT: Richland Communities
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Plate; C-2



CONSOLIDATION TEST RESULTS

Consolidation, % of Sample Thickness
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Note: Filled circle denotes readings after sample was submerged in water

In-place Remolded:
Dry Density, (pef): 102.0
Moisture (%): 22.3
WATER ADDED @ ksf: 0.689
MAXIMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Clayey Sand
U.S.CS. sSC
% Collapse/Swell (-): -0.02

P.N. G141194-10 LOCATION: B2 @ 7.0'
CLIENT: Richland Communities




CONSOLIDATION TEST RESULTS
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In-place

Dry Density, (pef): 86.9
Moisture (%): 38.9
WATER ADDED @ ksf: 2.755
MAXIMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Sandy Silt
U.S.CS. ML
% Collapse/Swell (-): -0.04
" P.N. G141194-10 LOCATION: B-2 @ 27.0'

CLIENT: Richland Communities .

Plate: C-4




CONSOLIDATION TEST RESULTS
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In-place Remolded:
Dry Density, (pef): 106.3
Moisture (%): 173
g WATER ADDED @ ksf: 0.689
! MAXIMUM LOAD, ksf: 11.020
| SOIL DESCRIPTION: Clayey Sand
US.C.S. sC
% Collapse/Swell (-): -0.09
P.N. G141194-10 LOCATION: B4 @ 4.0°

CLIENT: Richland Communities
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CONSOLIDATION TEST RESULTS
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Dry Density, (pef): 83.6
Moisture (%): 282
WATER ADDED @ ksf: 1.378
MAXTMUM LOAD, ksf; 11.020
SOIL DESCRIPTION: Clayey Sand
US.C.S. 8C
% Collapse/Swell (-): -0.76
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P.N. G141194-10 LOCATION: B-5 @ 14.0/
CLIENT: Richland Communities

Plate: C-6




CONSOLIDATION TEST RESULTS
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Note: Filled circle denotes readings after sample was submerged in water

In-place Remolded:
Dry Density, (pcf): 75.0
Moisture (%): 393
WATER ADDED @ ksf: 0.689
MAXIMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Silty Clay
U.S.C.S. CL
% Collapse/Swell (-): -0.31

P.N. G141194-10 LOCATION: B-6 @ 8.0'
CLIENT: Richland Communities

Plate: C-7




CONSOLIDATION TEST RESULTS
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Note: Filled circle denotes readings after sample was submerged in water

In-place Remolded:
Dry Density, (pch): 96.1
Moisture (%): 28.1

WATER ADDED @ ksf: 0.689
MAXTMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Clayey Sand
US.CS. SC

% Collapse/Swell (-): -0.26

P.N. G141194-10 LOCATION: B-7 @ 6.0'
CLIENT: Richland Communities




CONSOLIDATION TEST RESULTS
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In-place Remolded: “
Dry Density, (pef): 96.9

Moisture (%): 28.1

WATER ADDED @ ksf: 0.689
MAXIMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Sandy Clay
US.C.S. CL

% Collapse/Swell (-): -0.63

P.N. G141194-10 LOCATION: B-8 @ 7.0
CLIENT: Richland Communities

Plate: C-9




CONSOLIDATION TEST RESULTS
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In-place Remolded;
Dry Density, (pcf): 68.3
Moisture (%): 494
WATER ADDED @ ksf: 2.755
MAXIMUM LOAD, ksf: 22.040
SOIL DESCRIPTION: Silty Clay
U.S.CS, CL

% Collapse/Swell (-): 0.01

P.N. G141194-10 LOCATION: B-§ @ 30.¢'
CLIENT: Richland Communities




CONSOLIDATION TEST RESULTS

Consolidation, % of Sample Thickness
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In-place Remolded:
Dry Density, (pci): 107.2
Moisture (%): 22.6
WATER ADDED @ ksf: 0.689
MAXIMUM LOAD, ksf: 11.020
SOIL DESCRIPTION: Clayey Silt
US.CS. ML
0, -} -
Yo Collapse/Swell (-): 0.04 .

P.N. G141194-10 LOCATION: B-9 @ 6.0'
CLIENT: Richland Communities

Plate: C-11
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CONSOLIDATION TEST RESULTS
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Note: Filled circle denotes readings after sample was submerged in water

In-place Remolded:

Dry Density, (pef): 824

Moisture (%): 377

WATER ADDED @ ksf: 2.755
MAXIMUM LOAD, ksf: 22.040
SOIL DESCRIPTION; Silty Clay
U.8.C.S. CL

% Collapse/Swell (-):

P.N. G141194-10 LOCATION: B-10 @ 26.0"
CLIENT:; Richland Communities

Plate: C-12
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Grain Size, mm
U.S. Standard Sieve Sizes
3" 1.5" 34" 3/8" #1 #8  #30 #50 #100 #200
Gravel Sand
Cobbles Coarse | Fine Coarse I Medium | Fine Silt Clay
GRAIN SIZE DISTRIBUTION Sleve Grain %
Size [l Size, mm|| Passing
Sample |Depth, ft. |Description 1/2in. 12.500 100.0 0.0
B-1/R2 5.0 Clayey Sand 3/8 in. 9.500 100.0 0.0
#4 4,750 97.7 2.3
Classification #8 2.360 95,1 49
SC #16 1.180 82.0 8.0
#30 0.600 88.7 11.3
Project No. G141194-10 #50 0.300 83.2 16.8
Project Name Bickmore Ave #100 0.150 76.9 23.1
Client Richland Communities #200 0.075 65.5 34.5
DATE PLATE
4/6/2016 C-13
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Grain Size, mm
U.S. Standard Sieve Sizes
3 15" 34" /8" #4  #8  #30  #50  #100 #200
Gravel Sand
Cobbles Coarse | Fine Coarse I Medium | Fine Silt Clay
GRAIN SIZE DISTRIBUTION Sieve “ Grain % %
Size || Size, mm|| Passing || Retained i
Sample |Depth, ft. |Description 1/2 in. 12.500 100.0 0.0
B-1/81 18.0 {Silty Sand 3/8 in. 9.500 100.0 0.0
#4 4.750 99.6 0.4
Classification #8 2.360 99.6 0.4
SM #16 1.180 99.4 0.6
#30 0.600 99.1 0.9
Project No. 5141194-10 #50 0.300 94.7 5.3
Project Name Bickmore Ave #100 0.150 67.1 32.8
Client Richland Communitied  #200 0.075 38.0 62.0
DATE | PLATE
4/6/2016 C-14
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Grain Size, mm
U.S. Standard Sieve Sizes
3 1.5 3/4 3/8 #4 #8 #30 #50 #100 #200
: Gravel Sand
Cobbles Coarse |  Fine Coarse | Medium |  Fine Silt Clay
Sieve Grain %
Size Size, mm || Passing
3/4in. 19.000 100.0 Sample
3/8 in. 9.500 96.2 Number: |52
#4 4,750 95.1 Depth, ft: |28
#10 2.000 93.8 Location: [B-1 ]
#20 0.850 90.5 Discription]Silty Clay
#40 0.425 85.1
#60 0.250 78.3 Classification
#100 0.150 70.6 CL
#200 0.075 59.0
0.035 442 Project
0.022 40.1 Number: [G1411984-10
0.013 36.0 Name: |[Chino |
0.009 34.4 Client: Richland Communities
0.006 30.3
0.003 239
0.001 15.0
GRAIN SIZE DISTRIBUTION
PLATE

C-15
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Grain Size, mm
U.S. Standard Sieve Sizes
3" 1.5" 3/4"  3/8" #4  #8  #30 #50 #100 #200
Gravel Sand
Cobbles Coarse | Fine Coarse ] Medium | Fine Silt Clay
GRAIN SIZE DISTRIBUTION Sieve Grain % %
Size Size, mm| Passing {| Retained
Sample |Depth, ft. |Description 1/2in. 12.500 100.0 0.0
B-1/R6 33.0 |Sandy Clay 3/8 in. 9.500 100.0 0.0
#4 4.750 99.7 0.3
Classification #8 2.360 99.3 0.7
CL #16 1.180 98.3 1.7
#30 0.600 95.4 4.6
Project No. G141194-10 #50 0.300 88.3 11.7
Project Name Bickmore Ave #100 0.150 75.0 250
Client Richiand Communitied #2200 0.075 56.3 43.7
DATE PLATE
4/6/2016 C-16
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Grain Size, mm
U.S. Standard Sieve Sizes
3 15 3/4 3/8 #4 #8 #30 #50 #100 #200
Gravel Sand
Cobbles Coarse | Fine Coarse | Medium |  Fine Silt Clay
Sleve Grain %
Size Size, mm || Passing
3/4 in. 19.000 100.0 Sample
3/8 in. 9.500 99.5 Number: {S3
#4 4,750 97.9 Depth, ft. |38
#10 2.000 94.8 Location: |B-1 |
#20 0.850 87.3 Discription|Silty Sand
#40 0.425 76.5
#60 0.250 66.1 Classification
#100 0.150 56.0 SM
#200 0.075 428
0.035 28.0 Project
0.022 23.1 Number: |G141194-10
0.013 21.0 Name: |Chino ]
0.009 19.0 Client: Richland Communities
0.006 17.1
0.003 13.6
0.001 9.3
GRAIN SIZE DISTRIBUTION
PLATE

C-17
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Grain Size, mm
U.S. Standard Sieve Sizes
3" 1,5" 34" 38"  #4  #8  #30 #50 #100 #200
Gravel Sand
Cobbles Coarse | Fine Coarse | Medium |  Fine Silt Clay
GRAIN SIZE DISTRIBUTION Sleve Grain % %
Size | Size, mm|| Passing | Retained
Sample [Depth, ft. |Description 1/2in. 12.500 100.0 0.0
B-1/R7 43.0  |Silty Sand 3/8in. 9.500 100.0 0.0
#4 4.750 98.6 1.4
Classification #8 2.360 96.9 3.1
SM #16 1.180 91.0 9.0
#30 0.600 78.8 21.2
Project No. G141194-10 #50 0.300 55.9 44.1
Project Name Bickmore Ave #100 0.150 34.3 65.7
Client Richland Communitie§ #200 0.075 19.0 81.0
DATE PLATE
4/6/2016 C-18




APPENDIX D

LIQUEFACTION EVALUATION
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SETTLEMENT EVALUATION IN SATURATED SANDS

Project Name: Richland-Chino

Project No.: G14-1194-10

Boring No.: B-1

Layer Thickness Layer Thickness Volumetric Strain % | Settlement Per Liquefied Sand Layer (inches)
1(ft) 1 {inches) (N1)60 CSR
2 24.0 66 0.41 0.00 0.00
3 36.0 29 0.41 0.80 Fine Grained
3 36.0 [ 0.41 0.00 Fine Grained
5 60.0 61 0.40 0.00 0.00
5 60.0 51 0.43 0.00 0.00
5 60.0 16 0.47 1.80 Fine Grained
5 $0.0 14 0.50 2.00 Fine Grained
5 60.0 33 0.51 0.00 Fine Grainad
5 60.0 46 0.51 0.00 0.00
5 60.0 82 0.50 0.00 0.00
5 60.0 80 0.48 0.00 0.00
2 24.0 59 047 0.00 0.00
Total Settlement (inches) 0*99

Reference: Tokumatsu & Seed (1987)
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SETTLEMENT EVALUATION IN SATURATED SANDS

Project Name: Richland-Chino
Project No.: G14-1194-10
Boring No.: B-8
Layer Thickness Layer Thickness Volumetric Strain % | Seitlement Per Liquefied Sand Layer (Inches})
1 (ft} t {inches) {N1)80 CSR
1 12.0 66 0.42 0.00 0.00
3 36.0 72 0.41 0.00 0.00
3 36.0 29 D.41 0.80 Flne Grained
3 36.0 51 0.41 0.00 Fine Grained
5 6§0.0 25 0.40 1.20 0.72
5 60.0 57 0.46 0.00 0.00
5 60.0 8 0.50 2.90 Fine Grained
5 60.0 29 0.52 0.90 Fine Grained
1.5 18.0 29 0.53 0.90 Fine Grained
Total Settlement (inches) m

Reference: Tokumatsu & Seed (1987)
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SETTLEMENT EVALUATION IN SATURATED SANDS

Project Name: Richland-Chino
Project No.: G14-1184-10
Boring No.: B-9
Layer Thickness Layer Thickness Volumetric Strain % | Settlement Per Liquefied Sand Layer (inches)
1 () t (inches) (N1)60 CSR
3 36.0 66 0.41 0.00 0.00
3 36.0 27 0.41 1.00 Fine Grained
3 36.0 25 0.41 1.20 Fine Grained
5 60.0 47 0.40 0.00 0.00
5 80.0 35 0.44 0.00 0.00
5 60.0 23 0.48 1.30 Fine Grained
5 60.0 25 0.50 1.20 Fine Grained
1.5 18.0 26 0.51 1.10 Fine Grained
Total Settlement (inches) ng

Reference: Tokumatsu & Seed (1987)




APPENDIX E

GENERAL EARTHWORK AND GRADING
SPECIFICATIONS FOR ROUGH GRADING




1.0

APPENDIX E

LGC Geo-Environmental, Inc,

General Earthwork and Grading Specifications for Rough Grading

General

L1

1.2

L3

Intent: These General Earthwork and Grading Specifications are for the grading and
earthwork shown on the approved grading plan(s) and/or indicated in the geotechnical
report(s). These Specifications are a part of the recommendations contained in the
geotechnical report(s). In case of conflict, the specific recommendations in the geotechnical
report shall supersede these more general Specifications. Observations of the earthwork by
the project Geotechnical Consultant during the course of grading may result in new or
revised recommendations that could supersede these specifications or the recommendations
in the geotechnical report(s).

The Geotechnical Consultant of Record: Prior to commencement of work, the owner shall
employ a qualified Geotechnical Consultant of Record (Geotechnical Consultant). The
Geotechnical Consultant shall be responsible for reviewing the approved geotechnical
report(s) and accepting the adequacy of the preliminary geotechnical findings, conclusions,
and recommendations prior to the commencement of the grading,

Prior to commencement of grading, the Geotechnical Consultant shall review the "work
plan" prepared by the Earthwork Contractor (Contractor) and schedule sufficient personnel
to perform the appropriate level of observation, mapping, and compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall observe,
map, and document the subsurface exposures to verify the geotechnical design assumptions.
If the observed conditions are found to be significantly different from the interpreted
assumptions during the design phase, the Geotechnical Consultant shall inform the owner,
recommend appropriate changes in design to accommodaté the observed conditions, and
notify the review agency where required.

The Geotechnical Consultant shall observe the moisture-conditioning and processing of the
subgrade and fill materials and perform relative compaction testing of fill to confirm that
the attained level of compaction is being accomplished as specified. The Geotechnical
Consultant shall provide the test results to the owner and the Contractor on a routine and
frequent basis.

The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be qualified,
experienced, and knowledgeable in earthwork logistics, preparation and processing of
ground to receive fill, moisture-conditioning and processing of fill, and compacting fill.
The Contractor shall review and accept the plans, geotechnical report(s), and these
Specifications prior to commencement of grading. The Contractor shall be solely
responsible for performing the grading in accordance with the project plans and
specifications. The Contractor shall prepare and submit to the owner and the Geotechnical
Consultant a work plan that indicates the sequence of earthwork grading, the number of
“equipment” of work and the estimated quantities of daily earthwork contemplated for the
site prior to commencement of grading. The Contractor shall inform the owner and the




Geotechnical Consultant of changes in work schedules and updates to the work plan at least
24 hours in advance of such changes so that appropriate personnel will be available for
observation and testing, The Contractor shall not assume that the Geotechnical Consultant
is aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment and
methods to accomplish the earthwork in accordance with the applicable grading codes and
agency ordinances, these Specifications, and the recommendations in the approved
geotechnical report(s) and grading plan(s). If, in the opinion of the Geotechnical
Consultant, unsatisfactory conditions, such as unsuitable soil, improper moisture condition,
inadequate compaction, insufficient buttress key size, adverse weather, etc., are resulting in
a quality of work less than required in these specifications, the Geotechnical Consultant
shall reject the work and may recommend to the owner that construction be stopped until
the conditions are rectified. It is the contractor’s sole responsibility to provide proper fill
compaction.

2.0  Preparation of Areas to be Filled

2.1

22

2.3

Clearing and Grubbing: Vegetation, such as brush, grass, roots, and other deleterious
material shall be sufficiently removed and properly disposed of in a method acceptable to
the owner, governing agencies, and the Geotechnical Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending on
specific site conditions. Earth fill material shall not contain more than 2 percent of organic
materials (by volume). No fill lift shall contain more than 2 percent of organic matter.
Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop work in the
affected area, and a hazardous material specialist shall be informed immediately for proper
evaluation and handling of these materials prior to continuing to work in that area.

As presently defined by the State of California, most refined petroleum products (gasoline,
diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents that are considered to
be hazardous waste. As such, the indiscriminate dumping or pillage of these fluids onfo the
ground may constitute a misdemeanor, punishable by fines and/or imprisonment, and shall
not be allowed. The contractor is responsible for all hazardous waste relating to his work.
The Geotechnical Consultant does not have expertise in this area. If hazardous waste is a
concern, then the Client should acquire the services of a qualified environmental assessor.

Processing: Existing ground that has been declared satisfactory for support of fill by the
Geotechnical Consultant shall be scarified to a minimum depth of 6 inches. Existing
ground that is not satisfactory shall be overexcavated as specified in the following section.
Scarification shall continue until soils are broken down and free of oversize material and the
working surface is reasonably uniform, flat, and free of uneven features that would inhibit
uniform compaction.

Overexcavation: In addition to removals and overexcavations recommended in the
approved geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy,
organic-rich, highly fractured or otherwise unsuitable ground shall be overexcavated to
competent ground as evaluated by the Geotechnical Consultant during grading.




3.0

4.6

2.4

2.5

Benching: Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal
to vertical units), the ground shall be stepped or benched. The lowest bench or key shall be a
minimum of 15 feet wide and at least 2 fect deep, into competent material as evaluated by
the Geotechnical Consultant. Other benches shall be excavated a minimum height of 4 feet
into competent material or as otherwise recommended by the Geotechnical Consultant. Fill
placed on ground sloping flatter than 5:1 shall also be benched or otherwise overexcavated
to provide a flat subgrade for the fill.

Evaluation/Acceptance _of Fill Areas: All areas to receive fill, including removal and
processed areas, key bottoms, and benches, shall be observed, mapped, elevations recorded,
and/or tested prior to being accepted by the Geotechnical Consultant as suitable to receive
fill. The Contractor shall obtain a written acceptance from the Geotechnical Consultant
prior to fill placement. A licensed surveyor shall provide the survey control for determining
elevations of processed areas, keys, and benches.

Fill Material

3.1

3.2

3.3

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

Oversize: Oversize material defined as rock, or other irreducible material with a maximum
dimension greater than 12 inches, shall not be buried or placed in fill unless location,
materials, and placement methods are specifically accepted by the Geotechnical Consultant.
Placement operations shall be such that nesting of oversized material does not occur and
such that oversize material is completely surrounded by compacted or densified fill.
Oversize material shall not be placed within 10 vertical feet of finish grade or within 2 feet
of future utilities or underground construction.

Import: 1f importing of fill material is required for grading, proposed import material shall
meet the requirements of Section 4.1.3. The potential import source shall be given to the
Geotechnical Consultant at least 48 hours (2 working days) before importing begins so that
its suitability can be determined and appropriate tests performed.

Fill Placement and Compaction

4.1

4.2

Fill Layers: Approved fill material shall be placed in areas prepared to.receive fill in
near-horizontal layers not exceeding 8 inches in loose thickness. The Geotechnical
Consultant may accept thicker layers if testing indicates the grading procedures can
adequately compact the thicker layers. Each layer shall be spread evenly and mixed
thoroughly to attain relative uniformity of material and moisture throughout.

Fill Moisture Conditioning: Fill soils shall be watered, dried back, blended, and/or mixed,
as necessary to attain relatively uniform moisture content at or slightly over optimum.
Maximum density and optimum soil moisture content tests shall be performed in
accordance with the American Society of Testing and Materials (ASTM Test Method
D155791).



5.0

6.0

4.3  Compaction of Fill: After each layer has been moisture-conditioned, mixed, and evenly
spread, it shall be uniformly compacted to not less than 90 percent of maximum dry density
(ASTM Test Method D1557-91). Compaction equipment shall be adequately sized and be
either specifically designed for soil compaction or of proven reliability to efficiently achieve
the specified level of compaction with uniformity.

4.4  Compaction of Fill Slopes: In addition to normal compaction procedures specified above,
compaction of slopes shall be accomplished by backrolling of slopes with sheepsfoot rollers
at increments of 3 to 4 feet in fill elevation, or by other methods producing satisfactory
results acceptable to the Geotechnical Consultant. Upon completion of grading, relative
compaction of the fill, out to the slope face, shall be at least 90 percent of maximum density
per ASTM Test Method D1557-91.

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

4.6  Frequency of Compaction Testing: Tests shall be taken at intervals not exceeding 2 feet in
vertical rise and/or 1,000 cubic yards of compacted fill soils embankment. In addition, as a
guideline, at least one (1) test shall be taken on slope faces for each 5,000 square feet of
slope face and/or each 10 feet of vertical height of slope. The Contractor shall assure that
fill construction is such that the testing schedule can be accomplished by the Geotechnical
Consultant. The Contractor shall stop or slow down the earthwork construction if these
minimum standards are not met.

4.7  Compaction Test Locations: The Geotechnical Consultant shall document the approximate
elevation and horizontal coordinates of each test location. The Contractor shall coordinate
with the project surveyor to assure that sufficient grade stakes are established so that the
Geotechnical Consultant can determine the test locations with sufficient accuracy. At a
minimum, two (2) grade stakes within a horizontal distance of 100 feet and vertically less
than 5 feet apart from potential test locations shall be provided.

Subdrain Installation

Subdrain systems shall be installed in accordance with the approved geotechnical report(s) and the
grading plan. The Geotechnical Consultant may recommend additional subdrains and/or changes in
subdrain extent, location, grade, or material depending on conditions encountered during grading.
All subdrains shall be surveyed by a land surveyor/civil engineer for line and grade after installation
and prior to burial. Sufficient time should be allowed by the Contractor for these surveys.

Excavation

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the
Geotechnical Consultant during grading. Remedial removal depths shown on geotechnical plans
are estimates only. The actual extent of removal shall be determined by the Geotechnical
Consultant based on the field evaluation of exposed conditions during grading. Where fill-over-cut
slopes are to be graded, the cut portion of the slope shall be made, evaluated, and accepted by the



7.0

Geotechnical Consultant prior to placement of materials for construction of the fill portion of the
slope, unless otherwise recommended by the Geotechnical Consultant.

Trench Backfills

7.1  The Contractor shall follow all OHSA and Cal/OSHA requirements for safety of trench
excavations.

7.2 All bedding and backfill of utility trenches shall be done in accordance with the applicable
provisions of Standard Specifications of Public Works Construction. Bedding material
shall have a Sand Equivalent greater than 30 (SE>30). The bedding shall be placed to 1
foot over the top of the conduit and densified by jetting. Backfill shall be placed and
densified to a minimum of 90 percent of maximum from 1 foot above the top of the conduit
to the surface.

7.3  The jetting of the bedding around the conduits shall be observed by the Geotechnical
Consultant.

7.4  The Geotechnical Consultant shall test the trench backfill for relative compaction. At least
one (1) test should be made for every 300 feet of trench and 2 feet of fill.

7.5  Lift thickness of trench backfill shall not exceed those allowed in the Standard

Specifications of Public Works Construction unless the Contractor can demonstrate to the
Geotechnical Consultant that the fill lift can be compacted to the minimum relative
compaction by his alternative equipment and method.
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Geologic Earth Units
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Qal - Alluvium (Circled Where Buried)
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(Locations are Approximate)

Geologic Earth Units

Afu - Artificial Fill, Undocumented

Qal - Alluvium (Circled Where Buried)

Symbols

B-10
2,

T.D. =275
NO GW

I

TR-24
T.D.=11.0'
NO G.W.

LB-6
D

T.D.=21.5'
NO G.W.

6.0-9.0]

- Limits of This Report

- Exploratory Boring Location

- Exploratory Trench Location

- Boring Location (Leighton &
Associates, Inc., 2012)

- Approximate Depths of
Overexcavation Below Existing
Grade (ft.)

- Approximate Depths of
Overexcavation In Proposed Cut
Areas (ft.)

- Area of Manure or Highly
Organic Soils to be Removed and
Approximate Depth (ft.)

- Area of Partially Organic Soils
which can be Blended with Natural
Soils as Fill to 2% or less and
Approximate depth (ft.)

- Area of Low Concentration
of Hydrocarbon and Possible
High Organic Content
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