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Hilltop Geotechnical, Inc., February 20, 2014, Report of
Preliminary Geotechnical / Geologic Study, Proposed 132 Lot
Subdivision, Tentative Tract 18952, Northeast Corner of Colton
Avenue and Opal Avenue in the Mentone Area of San
Bernardino County, California, Project No.: 950-A14, Report
No. 1.

Thatcher Engineering & Associates, Inc., April 6, 2017,
Minor Use Permit Site Plan for proposed Manufacturing /
Warehousing Facility, Job No.: 154801, Reference Number:
154801CUP.

Technical References - See Appendix ‘B’

According to your request, we have completed a limited geotechnical study and
infiltrometer testing for the design and construction of the proposed manufacturing
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The findings of this study indicate that the project site is suitable for the proposed
development provided the recommendations presented in the attached report are
complied with and incorporated into the design and construction of the project.

Copies of this report should be forwarded to the other consultants for the project
(i.e., Civil Engineer, Architect, Structural Engineer, etc.) as needed to implement
the recommendations presented. The required number of the original, wet ink
signed reports should be saved for submittal, along with the CD containing a pdf
copy of this report, and the other required documentation to the appropriate agency
having jurisdiction over the project for review and permitting purposes.

If you have any questions after reviewing the findings and recommendations
contained in the attached report, please do not hesitate to contact this office. This
opportunity to be of professional service is sincerely appreciated.

Respectfully Submitted,
HILLTOP GEOTECHNICAL, INC.

S

Mark Hulett, CEG No. 1623 Sundaramoorthy Srirajan, GE No. 2871
President Senior Engineeé

Date Signed: 517
Ashley )@ulett, GIT No. 574
Staff Geologist
MH/SS/AH/dh
Distribution: (49  Addressee

Via U.S. Hand Delivery
(1)  Addressee
pdf Copy Via E-Mail (kaylaj@thatcherengineering.com)
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REPORT OF LIMITED
GEOTECHNICAL STUDY AND
INFILTROMETER TESTING
PROPOSED MANUFACTURING /
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REPORT NO.: 1

JUNE 5, 2017

INTRODUCTION

AUTHORIZATION
This report presents results of the limited geotechnical / geologic study conducted
on the subject site for the proposed manufacturing / warehousing facility to be
located north of Colton Avenue between Opel Avenue to the west and Beryl Avenue
to the east in the Mentone area of San Bernardino County, California. The general

location of the subject site is indicated on the ‘Site Location Map,” Figure No. 1.

Authorization to perform this study was in the form of a signed proposal from
Hilltop Geotechnical, Inc. (HGI) (Geotechnical / Geologic Consultant) to 800 Opal
LLC (Client), dated April 7, 2017, Proposal Number: P17057 and signed by Mr.
Charles Walden on April 25, 2017.

HILLTOP GEOTECHNICAL, INC.
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PURPOSE AND SCOPE OF STUDY

The scope of work performed for this study was designed to determine and evaluate
the surface and subsurface conditions in the vicinity of the proposed improvements
on the subject site with respect to geotechnical characteristics that may effect the
development of the site, and to provide geotechnical recommendations and criteria
for use in the design and construction of the proposed site improvements. The

scope of work included the following:

[ Review of locally and easily available published and unpublished soil,
geologic, and seismologic reports and data for the area (see References in
Appendix ‘B, including geotechnical and geologic reports prepared by HGI
(Reference No. 1 noted on the cover sheet of this report), etc. to ascertain
earth material, geologic, and hydrologic conditions of the area.

® Telephone conversations with the client and/or representatives of the client.

° Engineering analysis of field and laboratory data to provide a basis for
geotechnical conclusions and recommendations regarding retention basins
and pavement design parameters.

® Preparation of this report to present the geotechnical conclusions and
recommendations for the proposed site development.

This report presents our conclusions and/or recommendations regarding:

] Preliminary pavement section recommendations.

[ Infiltrometer rates for the design of the proposed on-site retention basins.

The scope of work performed for this report did not include any testing of earth
materials or groundwater for environmental purposes, an environmental
assessment of the property, or opinions relating to the possibility of surface or

subsurface contamination by hazardous or toxic substances.

HILLTOP GEOTECHNICAL, INC.
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This study was prepared for the exclusive use of 800 Opal LLC and their
consultants for specific application to the development of the proposed project in
accordance with generally accepted standards of the geotechnical and geologic
professions and generally accepted geotechnical engineering principles and
practices at the time this report was prepared. Other warranties, implied or
expressed, are not made. Although reasonable effort has been made to obtain
information regarding geotechnical / geologic and subsurface conditions of the site,
limitations exist with respect to knowledge of unknown regional or localized off-site
conditions which may have an impact at the site. The conclusions and
recommendations presented in this report are valid as of the date of this report.
However, changes in conditions of a property can occur with passage of time,
whether they are due to natural processes or to works of man on this and/or

adjacent properties.

If conditions are observed or information becomes available during the design and
construction process which are not reflected in this report, HGI, as Geotechnical
| Geologic Consultant of record for the project, should be notified so that
supplemental evaluations can be performed and conclusions and recommendations
presented in this report can be verified or modified in writing, as necessary.
Changes in applicable or appropriate standards of care in the geologic /
geotechnical professions occur, whether they result from legislation or the
broadening of knowledge and experience. Accordingly, the conclusions and
recommendations presented in this report may be invalidated, wholly or in part,
by changes outside the influence of the project Geotechnical / Geologic Consultant

which occur in the future.

HILLTOP GEOTECHNICAL, INC.
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PREVIOUS SITE STUDIES
Prior to this report, a previous preliminary Geotechnical / Geologic Study was
performed on the subject site. The results of those studies were presented in the

Reference No.1 noted on the first page of the cover letter for this report.

PROJECT DESCRIPTION / PROPOSED DEVELOPMENT

As part of our study, we have discussed the project with Mrs. Kayla Jordan and
Kristin Tissot of Thatcher Engineering, the Civil Engineer for the project. We have
also been provided with the Reference No. 2 ‘Site Plan,’ for the project noted on the
first page of the cover letter for this report. In addition, we have reviewed the

Reference No. 1 report which was previously prepared for the subject site.

The above project description and assumptions were used as the basis for the field
exploration, laboratory testing program, the engineering analysis, and the
conclusions and recommendations presented in this report. HGI should be notified
if structures, foundation loads, grading, and/or details other than those represented
herein are proposed for final development of the site so a review can be performed,
a supplemental evaluation made, and revised recommendations submitted, if

required.

SITE DESCRIPTION

The subject property comprises approximately 42.37 acres, isrectangular in shape,
and approximately 1,230 feet by 1,245 feet in plan dimension as shown on the
Reference No. 2 ‘Site Plan’ noted on the first page of the cover letter for this report.
The subject property is located in the northeast quadrant of the intersection of
Opal Avenue and Colton Avenue in the Mentone area of San Bernardino County,

California. The subject property is located in the southwest portion of Section 19,

HILLTOP GEOTECHNICAL, INC.
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T1S, R2W of the San Bernardino Principle Meridian at Latitude: 34.0647° North,
Longitude: 117.1320° West.

The subject property is bounded by Colton Avenue to the south, Opal Avenue to the
west, and Nice Avenue to the north. A wall and housing community bounds the
proposed site to the east, as shown on the ‘Exploratory Excavation Location Plan,’

Plate No. 1, presented in Appendix ‘A’

Walden Structures Construction occupies the west portion of the site. Grading
reports and/or compaction reports were not made available at the time of this
study, nor were/or they available at the County of San Bernardino Building and
Safety Department. The west portion of the site contains office buildings,
equipment buildings, trailers, storage areas, rock roadways, several parking lots,
and concrete curbs. Surrounding Walden Structures Construction facility were
various fenced areas and open areas that allow access to the eastern portion of the

site.

Total on-site relief in was approximately 40 feet. The minimum and maximum
elevations within the immediate area of the proposed development was

approximately 1647 and 1687 Mean Sea Level (MSL), respectively.

At the time of the field study, buildings or other type structures were present on
the site. Utilities consisting of electric, telephone, gas, sewer, water, as well as
other unknown underground and overhead lines, were observed to be present on
and adjacent to the site in the existing street right-of-way. Some of the utilities
were noted on the referenced plans and are adjacent to the site. Due to the ages
of the structures and the locations on the site, it is anticipated that cisterns, leach

lines, and septic tanks also may still be present on the site. In the location of

HILLTOP GEOTECHNICAL, INC.
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infiltration test P-1, a leach line was exposed at a depth of approximately three

feet.

Several end dumped piles of construction debris, miscellaneous debris and refuse,
soil, etc. were observed at various locations throughout the subject property,
mainly on the undeveloped portion of the site. Vegetation across the east portion
of the site was light and consisted of seasonal native grasses, weeds, forbs, and
brush. The west portion of the site was developed and consisted of one area of

grass and a few open areas with light brush, curbs, gutters and pavement.

FIELD EXPLORATION AND LABORATORY TESTING

Field study and laboratory testing that were performed on January 20, 2014 and
January 23, 2014 for the previous ‘Geotechnical Study’ (Reference No. 1).

A more detailed explanation of the field study and laboratory tests are presented

in Appendix ‘A’ of this report.
FINDINGS

LOCAL SUBSURFACE CONDITIONS

Presented as follows are brief descriptions of the earth materials encountered in
the exploratory excavations performed for the Reference No. 1 ‘Geotechnical Study,’
noted on the second page of the cover letter for this report. More detailed
descriptions of encountered earth materials are presented on the ‘Subsurface
Exploration Log,’ Nos. 3 through 9, presented in Appendix ‘A’ of this report. The

earth material strata, as shown on the logs, represent conditions at the actual

HILLTOP GEOTECHNICAL, INC.
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exploratory excavation locations. Other variations may occur beyond and/or
between the excavations. Lines of demarcation between earth materials on the
logs represented the approximate boundary between the material types; however,

the transition may be gradual.

The earth materials encountered on the subject site during the field exploration

were identified as man-made fill (af) and young axial valley deposits (alluvium)

(Qyay).

Man made fill was encountered at the location of trench T-2, T-3, T-5, and T-6.
The fill extended to a depth of approximately 1.5 to 4.5 feet at the locations of the
exploratory excavations. The fill generally consisted of silty fine to coarse sand
with a trace to some gravel, a little cobbles, and a trace boulders. The fill
encountered was orange-brown, light brown, and brown in color and dry at the
surface to moist with depth. Additionally, numerous end-dumped piles of soil,
concrete, and other hard construction materials were also observed in various
areas on the site. The fill is considered to be undocumented and unsuitable for
support of structural fill and/or a building structure. Where easily visible, the
approximate location of the fill materials is shown on the Exploratory Excavation

Location Plan, Plate No. 1, presented in Appendix ‘A’

Alluvium was encountered below the fill materials and at the surface at the
locations of trench T-1, T-4, and T-7. The alluvium generally consisted of silty fine
to coarse sands with varying amounts of gravel, cobbles, and boulders (SM),
gravelly, fine to coarse sands with traces of silt, gravels, and cobbles (SP), fine to
coarse, sandy gravel with a little to some cobbles and a trace to a little boulders
(GP), gravel with some cobbles and a trace boulders (GP), cobbles with a little

gravel, a little fine to coarse sand, and a trace boulders (GP), and gravel with a

HILLTOP GEOTECHNICAL, INC.
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trace silt and a trace fine to coarse sand (GP). The alluvium was light brown,
brown, dark brown, orange-brown, gray-brown, and gray in color and dry near the
surface to moist with depth. Locally, the alluvium extended to depths in excess of
12 feet below the existing ground surfaces at the excavation locations on the
subject site. A distinct coarsening of the materials with was noted with depth. The

excavations were terminated in the alluvial deposit.

Groundwater
Groundwater was not encountered in the exploratory excavations, performed for
Reference No. 1 ‘Preliminary Geotechncial Report’ to the maximum depth explored

of approximately 12 feet below existing ground surface.

Surface Water
Surface water was not observed on the subject site at the time the field study was

performed for this report.

Site Variations

Based on results of our subsurface exploration and experience, variations in the
continuity and nature of surface and subsurface conditions should be anticipated.
Due to uncertainty involved in the nature and depositional characteristics of earth
materials at the site, care should be exercised in extrapolating or interpolating

subsurface conditions between and beyond the exploratory excavation locations.

CONCLUSIONS AND RECOMMENDATIONS

GENERAL

The conclusions and recommendations presented in this report are, in part, based

on information provided to this firm, the results of the field and laboratory data on

HILLTOP GEOTECHNICAL, INC.
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the subject property from reference No. 1 “Preliminary Geotechnical Study’,
experience gained from work conducted by this firm on projects within the general
vicinity of the subject site, the project description and assumptions presented in
the ‘Project Description/Proposed Development’ section of this report, engineering
analyses, and professional judgement. Based on a review of the field and
laboratory data and the engineering analysis, the proposed development is feasible
from a geotechnical / geologic standpoint. The subject property can be developed
without adverse impact onto or from adjoining properties providing the
recommendations contained within this report are adhered to during project design

and construction.

Per the Reference No. 1 report, the average in-situ moisture contents and in-situ
dry densities of the upper 5.0 to 7.0 feet of the near-surface alluvial materials on
the subject site suggests that the soils have an average relative compaction of
approximately 85 percent. Additionally, up to 4.5 feet of material present in some
areas on the subject site was an undocumented fill material. The artificial fills on
the site are also considered loose and compressible. The man-made fills are not

considered suitable for the support of hardscape, and/or pavement.

Some remedial grading consisting of removals and replacement will have to be
performed within loose, compressible, artificial fill and loose, near-surface alluvium
in the area of proposed structural fills, structures, exterior hardscapes, and/or

pavement.

The actual conditions of the near-surface supporting material across the site may
vary. The nature and extent of variations of the surface and subsurface conditions
between the exploratory excavations may not become evident until construction.

If variations of the material become evident during construction of the proposed

HILLTOP GEOTECHNICAL, INC.
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development, HGI should be notified so that the project Geotechnical / Geologic
Consultant can reevaluate the characteristics of the material and the conclusions
and recommendations of this report, and, if needed, make revisions to the

conclusions and recommendations presented herein.

Recommendations for site grading, foundations, slab support, pavement design,

etc., are presented in the subsequent paragraphs.

SITE PREPARATION RECOMMENDATIONS

General

Since mass grading is not anticipated for the development of the project, the
grading recommendations presented in this report are intended for the rework of
unsuitable, near-surface, undocumented fill and alluvial earth materials to create

satisfactory support for exterior hardscape (i.e., sidewalks, etc.) and pavement.

The grading should be performed in accordance with the recommendations
presented in this report. We recommend that HGI, as the Geotechnical Engineer
/ Geologist of Record, be retained by the owner of the proposed project to observe
the excavation and grading operations, foundation preparation, and test the
compacted fill and utility trench backfill. If HGI were not selected to perform the
required observation and testing of earthwork construction, HGI would cease to be
the Geotechnical Consultant of Record for the project. A pregrading conference
should be held at the site with representatives of the owner, the grading
contractor, the County of San Bernardino, the Civil Engineer, and a representative
of HGI in attendance. Special grading procedures and/or concerns can be

addressed at that time.

HILLTOP GEOTECHNICAL, INC.
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Earthwork observation services allow the testing of only a small percentage of the
fill placed at the site. Contractual arrangements with the grading contractor by
the project owner should contain the provision that he is responsible for
excavating, placing, and compacting fill in accordance with the recommendations
presented in this report and the approved project grading plans and specifications.
Observation by the project Geotechnical / Geologic Consultant and/or his
representatives during grading should not relieve the grading contractor of his
responsibility to perform the work in accordance with the recommendations

presented in this report and the approved project plans and specifications.

The following recommendations may need to be modified and/or supplemented

during grading as field conditions require.

Final Grading Plan Review

The project Civil Engineer should review this report, incorporate critical
information on to the grading plan and/or reference this geotechnical / geologic
study, by Company Name, Project No., Report No., and report date, on the grading
plan. Final grading plans should be reviewed by HGI when they become available
to address the suitability of our grading recommendations with respect to the

proposed improvements.

Clearing and Grubbing

Debris, grasses, weeds, brush, trees, and other deleterious materials should be
removed from the exterior hardscape and pavement areas and areas to receive
structural fill before grading is performed. Any organic material and miscellaneous
/ demolition debris should be legally disposed of off site. Any topsoil or highly
organic soils encountered should be stripped and stockpiled for use on finished

grades in landscape areas or exported from the site. Disking or mixing of organic

HILLTOP GEOTECHNICAL, INC.
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material into the earth materials proposed to be used as structural fill should not

be permitted.

Man-made objects encountered (i.e., septic tanks, leach lines, irrigation systems,
underground utilities, old foundations, construction debris, etc.) should be
overexcavated, exported from the site, and legally disposed of off site. Cesspools
or seepage pits, if encountered (none were encountered during this study), should
be abandoned and capped according to directions and supervision of San
Bernardino County Department of Health, the State of California, and/or the
appropriate governmental agency procedures which has jurisdiction over them
before fill and/or pavement is placed over the area. If no procedures are required
by the Health Department or if the following recommendations are more stringent,
the cesspool or seepage pit should be pumped free of any liquid and filled with a
low strength sand cement slurry to an elevation 5.0 feet below the final site grade
in the area. The upper 5.0 feet of the cesspool or seepage pit should be excavated
and the area backfilled with a properly compacted fill material. The location of the
cesspool or seepage pit should be surveyed and plotted on the final ‘As-Graded’ plan
prepared by the project Civil Engineer.

Wells, if encountered, should be abandoned and capped according to directions and
supervision of San Bernardino County Department of Health, the State of
California, and/or the appropriate governmental agency procedures which has

jurisdiction over the well before fill and/or pavement is placed over the area.

Excavation Characteristics
Excavation and trenching within the subject property to the depths anticipated for
the proposed development is anticipated to be relatively easy in the near-surface

undocumented fills and alluvial materials on the subject site and should be

HILLTOP GEOTECHNICAL, INC.
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accomplished with conventional earth-moving equipment. It is anticipated that a
significant amount of oversized rock material (i.e., 12 inches in greatest dimension)
will be generated during the removal and replacement process within the existing
fill materials and the near-surface alluvial materials which will require special

handling during the development of the site.

Suitability of On-Site Materials as Fill

In general, the on-site earth materials present below any topsoil and/or highly
organic materials are considered satisfactory for reuse as fill. Fill materials should
be free of significant amounts of organic materials and/or debris and should not
contain rocks or clumps greater than 12 inches in maximum dimension. It is noted
that the average in-situ moisture content of the near-surface fill and alluvial earth
materials on the subject site at the time this field study was performed for
reference No. 1 report was below the average optimum moisture content for the on-
site materials and that moisture will have to be added to the on-site earth
materials if the earth materials are to be used as compacted fill material in the
near future. Some over-size material is anticipated to be encountered within the

near-surface soils on the subject site which will require special handling.

The existing HMA concrete and PCC concrete that are located on the site can be
crushed down to a particle size of 3.0 inches or less in maximum dimension and
incorporated into the fills required to achieve the finish grades for the subject

development.

Removal and Recompaction
Unsuitable, loose, or disturbed near-surface undocumented fill and/or alluvial
earth material in proposed areas which will support structural fills, exterior

hardscape (i.e., sidewalks, curb / gutters, etc.), and pavement should be prepared

HILLTOP GEOTECHNICAL, INC.
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in accordance with the following recommendations for grading in such areas. If

over-excavation and total removal of undocumented fill materials is elected not to

be performed in hardscape, curb / gutter, and pavement areas, penetration of

irrigation water with time may cause some settlement and distress to the

improvements in those areas. The cost of the additional grading verses the risk of

distress and cost of repairs to the pavement structure needs to be evaluated by the

project owner.

The near-surface undocumented fill and the loose, near-surface alluvial
materials on the site are recommended to be overexcavated and
recompacted. Based upon our exploratory excavations borings and
laboratory test results frpm Reference No. 1 report, we anticipate that the
overexcavation will extend to a depth of approximately 3 to 4 feet below
existing ground surface in the areas which will receive structural fill. A
relative compaction of 85 percent or greater should be obtained in the
exposed earth material at the overexcavation depth prior to performing any
scarification, moisture conditioning, and recompaction. If 85 percent
relative compaction is not present, the overexcavation should be deepened
until a minimum of 85 percent relative compaction is present. It is noted
that fill placed to support sidewalks, driveways, and pavement are
considered to be structural fill.

In the proposed exterior hardscape (i.e., sidewalks, patio slabs, etc.), and
pavement areas where structural fill will not be placed or cuts are proposed,
the existing near-surface earth materials need only be processed to a depth
0f 6.0 to12 inches below existing site grades or proposed subgrade elevation,
whichever is deeper unless old, undocumented fill materials are encountered
at exposed grades. If undocumented fills are encountered, they will need to
be overexcavated and properly compacted fill replaced to achieve proposed
grades.

Additional overexcavation will need to be performed in areas where the
exposed subgrade can not be properly processed and recompacted per the
following recommendations presented in this section of this report.

The limits of processing or over-excavation for exterior hardscape, curb /

gutter, and pavement areas should extend to a distance of 2.0 feet beyond
the edge of the exterior hardscape, curb / gutter, or pavement, or to the

HILLTOP GEOTECHNICAL, INC.



1100-A17.1 June 5, 2017 Page 15

depth of the over-excavation beneath the finish subgrade elevation,
whichever is greater.

° Where the exploratory backhoe trenches are located within the limits of the
proposed overexcavations for the proposed structural fills, structures,
decorative walls, trash enclosure walls, retaining walls, exterior hardscape,
and/or pavement areas, the trenches should be overexcavated to the width
and depth of the trench.

® It is noted that localized areas, once exposed, may warrant additional
overexcavation for the removal of existing undocumented fills, loose, near-
surface earth material, porous, moisture sensitive alluvial earth materials,
and subsurface obstructions and/or debris which may not have been located
during the field study. Actual depths of removals and the competency of the
exposed overexcavation bottoms should be determined by the project
Geotechnical/ Geologic Consultant and/or his representative during grading
operations at the time they are exposed and before scarification and
recompaction or the placement of fill.

® The exposed overexcavation bottom surfaces should be scarified to a depth
of 6.0 to 12 inches, brought to optimum moisture content to 3.0 percent
above optimum moisture content, and compacted to 90 percent or greater
relative compaction before placement of fill. Maximum dry density and
optimum moisture content for compacted materials should be determined
according to current ASTM D1557 procedures. The scarification and
recompaction of the exposed overexcavation bottoms in alluvial materials
may be deleted upon approval by the project Geotechnical / Geologic
Consultant, and/or his representative when in-place density test results in
the undisturbed alluvial materials indicate a relative compaction of 90
percent or greater.

Import Material

Import fill should be no more expansive than the on-site soils as determined by
current ASTM D4829 procedures and have strength parameters (i.e., R-Value)
equivalent to or greater than the on-site earth materials. Import fill material
should be approved by the project Geotechnical Consultant prior to it being

brought on-site.
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Fill Placement Requirements

Fill material, whether on-site material or import, should be approved by the project
Geotechnical / Geologic Consultant and/or his representative before placement.
Fill material should be free from vegetation, organic material, debris, and oversize
material (i.e., 12 inches in maximum dimension). Approved fill material should be
placed in horizontal lifts not exceeding 6.0 to 12 inches in compacted thickness or
in thicknesses the grading contractor can demonstrate that he can achieve
adequate compaction and watered or aerated to obtain optimum moisture content
to 3.0 percent above optimum moisture content. Each lift should be spread evenly
and should be thoroughly mixed to ensure uniformity of earth material moisture.
Fill soils should be compacted to 90 percent or greater relative compaction.
Maximum dry density and optimum moisture content for compacted materials

should be determined in accordance with current ASTM D1557 procedures.

Compaction Equipment

It is anticipated that the compaction equipment to be used for the project will
include a combination of rubber-tired, track-mounted, sheepsfoot, and/or vibratory
rollers to achieve compaction. Compaction by rubber-tired or track-mounted
equipment, by itself, may not be sufficient. Adequate water trucks, water pulls,
and/or other appropriate equipment should be available to provide sufficient
moisture and dust control. The actual selection of equipment and compaction
procedures are the responsibility of the contractor performing the work and should

be such that uniform compaction of the fill is achieved.

Shrinkage, Bulking, and Subsidence
There will be a material loss due to the clearing and grubbing operations. The

following values are exclusive of losses due to clearing, grubbing, or the removal
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of other subsurface features and may vary due to differing conditions within the

project boundaries and the limitations of this study.

Volumetric shrinkage of the near-surface earth materials (i.e., undocumented fill
and near-surface alluvium) on the subject site that are excavated and replaced as
controlled, compacted fill should be anticipated. It is estimated that the average
shrinkage of the near-surface earth materials within the upper 5.0 to 7.0 feet of the
site which will be removed and replaced will be approximately 6.0 to 12 percent,
based on fill volumes when compacted to 90 to 95 percent of maximum dry density
for the earth material type based on current ASTM D1557 procedures. For
example, a 6.0 percent shrinkage factor would mean that it would take 1.06 cubic
yards of excavated material to make 1.0 cubic yard of compacted fill at 90 percent
relative compaction. A higher relative compaction would mean a larger shrinkage

value. Oversize rock removal and export will also result in additional shrinkage.

A subsidence factor (loss of elevation due to compaction of existing undocumented
fill and/or the near-surface alluvial earth materials in-place) of 0.06 to 0.11 foot per
foot of compacted earth material should be used in areas where the existing earth
materials are compacted in-place to 90 to 95 percent relative compaction and to a

depth of 12 inches.

Subsidence of the site due to settlement from the placement of less than 10 feet of
fill (not including the depth of overexcavation and replacement) during the planned
grading operation or rebound of the underlying alluvium due to unloading during

the planned grading operation is expected to be minimal.
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Although the above values are only approximate, they represent the recommended
estimate of some of the respective factors to be used to calculate lost volume that

will occur during grading.

Abandonment of Existing Underground Lines

Abandonment of existing underground irrigation, utility, or pipelines, if present
within the zone of construction, should be performed by either excavating the lines
and filling in the excavations with documented, properly compacted fill or by filling
the lines with a low strength sand / aggregate / cement slurry mixture. Filled lines
should not be permitted closer than 3.0 feet below the bottom of proposed footings
and/or concrete slabs on-grade. The lines should be cut off at a distance of 5.0 feet
or greater from the area of construction. The ends of the lines should be plugged
with 5.0 feet or more of concrete exhibiting minimal shrinkage characteristics to
prevent water or fluid migration into or from the lines. Capping of the lines may
also be needed if the lines are subject to line pressures. The slurry should consist
of a fluid, workable mixture of sand, aggregate, cement, and water. Plugs should
be placed at the ends of the line prior to filling with the slurry mixture. Cement
should be Portland cement conforming to current ASTM C150 specifications.
Water used for the slurry mixture should be free of oil, salts, and other impurities
which would have an adverse effect on the quality of the slurry. Aggregate, if used

in the slurry, mixture should meet the following gradation or a suitable equivalent:

SIEVE PERCENT
SIZE PASSING

1.5" 100

1.0" 80-100
3/4" 60-100
3/8" 50-100
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SIEVE PERCENT
SIZE PASSING

No. 4 40-80

No. 100 10-40

The sand, aggregate, cement, and water should be proportioned either by weight
or by volume. Each cubic yard of slurry should not contain less than 188 pounds
(2.0 sacks) of cement. Water content should be sufficient to produce a fluid,
workable mix that will flow and can be pumped without segregation of the
aggregate while being placed. The slurry should be placed within 1.0 hour of
mixing. The contractor should take precautions so that voids within the line to be

abandoned are completely filled with slurry.

Local ordinances relative to abandonment of underground irrigation, utility, or

pipelines, if more restrictive, supersede the above recommendations.

Protection of Work

During the grading process and prior to the completion of construction of
permanent drainage controls, it is the responsibility of the grading contractor to
provide good drainage and prevent ponding of water and damage to the in progress

or finished work on the site and/or to adjoining properties.

Observation and Testing

During grading, observation and testing should be conducted by the project
Geotechnical / Geologic Consultant and/or his representatives to verify that the
grading is being performed according to the recommendations presented in this
report. The project Geotechnical / Geologic Consultant and/or his representative

should observe and test the overexcavation bottoms and the placement of fill and
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should take tests to verify the moisture content, density, uniformity and degree of
compaction obtained. The contractor should notify the project Geotechnical /
Geologic Consultant when cleanout and/or overexcavation bottoms are ready for
observation and prior to scarification and recompaction. Typically, one (1) in-place
density test should be performed for every 2.0 vertical feet of fill material, or one
(1) test for every 500 cubic yards of fill, which ever requires the greater number of
tests. In-place density and moisture content tests should be performed during the
placement of the fill materials during the grading operations in general accordance

with the following current ASTM test procedures:

Standard Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth) - ASTM D6938.

Test Method for Density and Unit Weight of Soil in Place by Sand Cone
Method - ASTM D1556.

Method for Laboratory Determination of Water (Moisture) Content of Soil
and Rock - ASTM D2216.

Method for Determination of Water (Moisture) Content of Soil by Direct
Heating Method - ASTM D4959.

Method for Determination of Water (Moisture) Content of Soil by the
Microwave Oven Method - ASTM D4643.

Where testing demonstrates insufficient density, additional compaction effort, with
the adjustment of the moisture content when needed, should be applied until
retesting shows that satisfactory relative compaction has been obtained. The
results of observations and testing services should be presented in a formal
‘Grading Report’ following completion of the grading operations. Grading
operations undertaken at the site without the project Geotechnical / Geologic

Consultant and/or his representative present may result in exclusions of the
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affected areas from the grading report for the project. The presence of the project
Geotechnical / Geologic Consultant and/or his representative will be for the
purpose of providing observations and field testing and will not include supervision
or directing of the actual work of the contractor or the contractor's employees or
agents. Neither the presence and/or the non-presence of the project Geotechnical
/ Geologic Consultant and/or his field representative nor the field observations and
testing will excuse the contractor for defects discovered in the contractor's work.
If HGI does not perform the observation and testing of the earthwork for the
project and is replaced as Geotechnical / Geologic Consultant of record for the
project, the work on the project should be stopped until the replacement
Geotechnical / Geologic Consultant has reviewed the previous reports and work
performed for the project, agreed in writing to accept the recommendations and
prior work performed by HGI for the subject project, or has performed their own
studies and submitted their revised recommendations. If HGI were not selected
to perform the required observation and testing of earthwork construction, HGI

would cease to be the Geotechnical Consultant of Record for the project.

PRELIMINARY PAVEMENT RECOMMENDATIONS

The following are preliminary recommendations for the structural pavement
sections for the proposed streets, parking areas, and driveway areas for the subject
development on the subject project site. The Hot Mix Asphalt (HMA) concrete
pavement sections have been determined in general accordance with current
California Department of Transportation (CALTRANS) design procedures using
the CalFP Ver. 1.1 ‘Hot Mix Asphalt Empirical Design’ computer program
developed by the CALTRANS, Office of Pavement Design and are based on
assumed Traffic Indexes for a 20 year design life and an assumed R-Value of at

least 40 based on past experience in the vicinity of the site and visual textural
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classification of the on-site earth material and/or import materials which are

anticipated to be at subgrade elevation.
Portland Cement Concrete (PCC) pavement sections are based on an equivalent
structural number as the recommended HMA pavement sections and a compressive

strength of 2,500 psi or greater at 28 days for the concrete.

The preliminary recommendations for the pavement sections should consist of the

following:
RECOMMENDED PAVEMENT SECTIONS
Traffic Subgrade
Site Area Pavement Section
Index* R-Value**
4.0" Hot Mix Asphaltic (HMA)
Concrete
Streets, Driveway and over
Parking Areas for 4.0" Aggregate Base (AB)
Autos and Light e =40 or
Weight Vehicles Only. 5.6" PCC @ 2,500 psi
over
properly prepared subgrade.
4.0" HMA over 5.0" AB
Streets, Driveway and or
Parking Areas for £6.0 <40 6.0" PCC @ 2,500 psi
Delivery Trucks over
properly prepared subgrade.
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RECOMMENDED PAVEMENT SECTIONS

Traffic Subgrade
Site Area Pavement Section
Index* R-Value**

4.0" HMA over 7.0" AB

Streets, Driveway and or
Parking Areas for <7.0 >40 6.8" PCC @ 2,500 psi
Heavy Trucks over

properly prepared subgrade.

% Traffic Index was assumed for the project.

*%

R-Values were assumed for the project.

The San Bernardino County minimum guidelines may override the above

pavement recommendations without prior County review and approval.

The pavement section for individual lot driveways should be according to current

San Bernardino County, California standards.

HMA concrete pavement materials should be as specified in Section 39, ‘Hot Mix
Asphalt,” in the current CALTRANS Standard Specifications with the July 27,
2012 Revisions, or an equivalent substitute. Aggregate base should conform to
Class 2 Material, 1-1/2" Maximum or 3/4" Maximum, as specified in Section 26-
1.02A, ‘General,’ in the current, 2010 CALTRANS Standard Specifications with the

July 27, 2012 Revisions, or an equivalent substitute.

Portland Cement Concrete sections are based on a compressive strength of 2,500
psi or greater at 28 days for the concrete. Higher strength design for the concrete
can permit thinner pavement sections. Lower strength design for the concrete will

require thicker pavement sections. Joints (longitudinal, transverse, construction,
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and expansion), jointing arrangement, joint type, pavement and/or joint
reinforcing, as well as drainage, crowning, finishing and curing of PCC pavement
should be in accordance with current Portland Cement Association (PCA)

recommendations.

The subgrade earth material, including utility trench backfill, should be compacted
to 90 percent or greater relative compaction to a depth of 1.0 foot or greater below
the finish pavement subgrade elevation. The aggregate base material should be
compacted to 95 percent or greater relative compaction. If asphaltic concrete
and/or PCC pavement is placed directly on subgrade, the upper 6.0 inches of the
subgrade should be compacted to 95 percent or greater relative compaction.
Maximum dry density and optimum moisture content for subgrade and aggregate
base materials should be determined according to current ASTM D1557
procedures. The HMA concrete pavement should be densified to 95 percent or
greater of the density obtained by current California Test 304 and 308 procedures

(Hveem compacted laboratory samples).

If pavement subgrade earth materials are prepared at the time of grading of the
building site and the areas are not paved immediately, additional observations and
testing will have to be performed before placing aggregate base material, asphaltic
concrete, or PCC pavement to locate areas that may have been damaged by
construction traffic, construction activities, and/or seasonal wetting and drying.
In the proposed pavement areas, earth material samples should be obtained at the
time the subgrade is graded for Resistance (R-Value) testing according to current

California Test 301 procedures to verify the pavement design recommendations.

Because the full design thickness of the HMA concrete is frequently not placed

prior to construction traffic being allowed to use the streets in a development or the
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parking lots, rutting and pavement failures can occur prior to project completion.
To reduce this occurrence, it is recommended that either the full-design pavement
section be placed prior to use by the construction traffic, or a higher Traffic Index

(TI) be specified where construction traffic will use the pavement.

Surface water infiltration beneath pavements could significantly reduce the
pavement design life. To limit the need for additional long-term maintenance of
the pavement or pre-mature failure, it would be beneficial to protect at-grade
pavements from landscape water infiltration by means of a concrete cutoff wall,
deepened curbs, or equivalent. Pavement cut-off barriers should be considered
where pavement areas are located downslope of any landscape areas that are to be
irrigated. The cut-off barrier should extend to a depth of at least 4.0 inches below

the pavement section aggregate base material.

Gradation is not the only quality guidelines for aggregate base material. The
longevity and performance of pavements utilizing aggregate base material for
support is dependent upon the quality of the material which composes the
aggregate base. CALTRANS specifications do not specifically exclude the use of
material other than a natural, crushed rock and rock dust for Class 2 Aggregate
Base material as the Standard Specifications for Public Works Construction (2012
Edition of the ‘Greenbook’ with the 2013 Supplement), Section 200-2.2, does for
Crushed Aggregate Base material. Often times, reclaimed Portland Cement
concrete, Hot Mix Asphalt concrete, lean concrete base, and cement treated base
are crushed, combined with broken stone, crushed gravel, natural rough surfaced
gravel, and sand per the current Section 26-1.02A, ‘General,’ of the current 2010
CALTRANS ‘Standard Specifications,” and graded to produce a Class 2 Aggregate
Base material per CALTRANS gradation specifications. Bricks, concrete masonry

units, tile, glass, ceramics, porcelain. wood. plastic, metal, etc. are not an

HILLTOP GEOTECHNICAL, INC.



1100-A17.1 June 5, 2017 Page 26

acceptable reclaimed material for use in a Class 2 Aggregate Base material per the
current 2010 CALTRANS ‘Standard Specifications.” The aggregate base material
should be tested prior to delivery to the subject project site for the following quality
requirements per the current, appropriate CALTRANS test procedures:

QUALITY REQUIREMENT
TEST TEST
METHOD NO. | OPERATING CONTRACT
RANGE COMPLIANCE
Resistance (R-Value) | Calif. Test 301 o 78 Minimum

Sand Equivalent Calif, Test 217 25 Minimum 22 Minimum

Durability Index Calif. Test 229 - 35 Minimum

If a reclaimed material or a pit run aggregate is proposed for use on the project as
a ‘Greenbook’ Crushed Miscellaneous Base (CMB), the materials should be tested
for the following quality requirements prior to delivery to the subject project, per
the current ‘Greenbook,” 2012 Edition with the 2013 Supplement, Section 200-

2.4.3, and appropriate procedures as well as the required gradation and other

requirements:

TEST TEST QUALITY
METHOD NO. | REQUIREMENT
I?;?{?;?E:f Calif. Test 301 78 Minimum'
EqSizirI:lient Calif. Test 217 35 Minimum
Percent Wear?
100 Revolutions ASTM C131 15 Maximum
500 Revolutions 52 Maximum
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TEST TEST QUALITY
METHOD NO. | REQUIREMENT
1. R-Value requirement may be waived if Sand
Equivalent is 40 or more.
2. The percentage wear requirements may be waived

if the material has a minimum Durability Index of
40 in accordance with CALTRANS Test Method
229.

A ‘Greenbook’ CMB may contain broken or crushed asphalt concrete or Portland
Cement concrete and may contain crushed aggregate base or other rock materials.
The CMB may contain no more than 3.0 percent brick retained on the # 4 sieve by

dry weight of the total sample.

Samples of the proposed aggregate base using reclaimed material should be
sampled from the manufacturer’s stockpiles and tested prior to delivery to the
project. The samples should be obtained at a time as near the delivery to the
project as possible but would allow enough time to complete the testing and report
the results before delivery to the site. Samples should again be obtained and
tested for quality compliance from the materials delivered to the project. In
addition, per the current 2010 CALTRANS ‘Standard Specifications, an aggregate
grading and Sand Equivalent test shall not represent more than 500 cubic yards

or one (1) days production if less than 500 cubic yards.

Concrete gutters should be provided at flow lines in paved areas. Pavements
should be sloped to permit rapid and unimpaired flow of runoff water. In addition,
paved areas should be protected from moisture migration and ponding from
adjacent water sources. Saturation of aggregate base and/or subgrade materials

could result in pavement failure and/or premature maintenance. The gutter
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material and construction methods should conform to the current standards of the

San Bernardino County, California.

RECHARGE BASIN RECOMMENDATIONS

LOCATION OF INFILTROMETER TESTING

This report presents the results of our infiltrometer testing conducted on the
subject site at three (3) locations within the proposed retention basin areas
provided by Thatcher Engineering and Associates, Inc. The three tests were
conducted along the west portion of the site paralleling Opal Avenue. Infiltrometer
testing was conducted at the locations and depths specified on the attached Plate
No. 15, Infiltration Test Location Plan. Infiltration test P-1 was conducted at a
depth of 3.5 feet, Infiltration test P-2 was conducted at a depth of 4.4 feet and
Infiltration test P-3 was conducted at a depth of 1.4 feet beneath existing site
grades. In the bottom of Trench P-1, a perforated pipe and encompassing gravel
was encountered at a depth of 3.0 feet. The area was presumed to be a leach field.
Infiltration testing P-1 and P-2 were conducted in planter areas in the front of the
existing building. Infiltration test P-3, was performed in a paved area. A backhoe
was used to excavate each test pit to the appropriate depths. The approximate

infiltrometer test locations are shown on the ‘Infiltration Test Location Plan’, Plate
No. 1.

SOIL CHARACTERISTICS OF THE SUBJECT SITE

® The soil characteristics for the subject site are defined as favorable.
] There was no visible evidence of shallow groundwater or impervious bedrock
materials.
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] Groundwater was not encountered in the exploratory excavations,
performed for Reference No. 1 ‘Preliminary Geotechncial Report” to the
maximum depth explored of approximately 12 feet below existing ground
surface. Depth to groundwater data for the site area was available through
the California Department of Water Resources internet web site. The
depth to groundwater in State Well No. 01S02W30C001S, located
approximately 300 feet west, (just south of Colton Avenue), of the subject
site was approximately 120 feet on December 4, 1990. The surface elevation
of this well is 1651 feet, generally lower (topographically) than that of the

site
° Tests performed agreed with visual evidence.
® The natural slope of the ground surface above the proposed water

infiltration areas are less than a 2.0 percent gradient.

® Soil conditions for the on-site, water infiltration systems were acceptable in
the tested areas.

Soil Profile

° Percolation Hole No. 1: Infiltrometer test (P-1) was located in southwestern
portion of the site and tested at the base of artificial fills. The fill
encountered was a silty fine to coarse grained sand with various amounts
of gravels, a trace of cobbles and 2-3 boulders (SM). At a depth of 3.0 feet,
a perforated pipe encompassed by gravels was encountered. The tested
depth was 0.5 feet lower than the pipe. Native alluvial soils were found
under the fill and consisted of light brown, moist, silty, fine to coarse
grained sand, with various amounts of gravels and a trace of cobbles. The
excavation bottom was slightly compacted. The test hole was classified in

general accordance with the Unified Soil Classification System as an SM.
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° Percolation Hole No. 2: Infiltrometer test (P-2) was conducted in the middle
west portion of the site at a depth of 4.4 feet beneath existing site grade.
The materials encountered were native alluvial soils and generally finer
grained in nature. The native alluvium was classified as a brown, moist,
silty, fine to coarse sand (SM). The test hole was classified in general

accordance with the Unified Soil Classification System to be an SM.

L Percolation Hole No. 3: Infiltrometer test (P-3) was conducted in the
northwestern portion of the site at approximately 1.4 feet beneath existing
site grade. A backhoe was used to excavate the test pit beneath 1.5 inches
of asphalt to 1.4 feet. Materials encountered were classified as a silty, fine
to coarse sand, with a trace of gravel (SM). The test hole was classified in

general accordance with the Unified Soil Classification System to be an SM.

® No large plants or roots were encountered in the infiltrometer test areas.

[ There were no wet or saturated soils encountered in the infiltrometer test
areas.

[ No groundwater was encountered within our infiltrometer test areas.

INFILTROMETER TEST PROCEDURES

Testing was performed in general accordance with ASTM D 3385 procedures. This
method consists of driving two (2) open cylinders, one inside the other, into the
ground, partially filling the rings with water, maintaining the water at a constant
level, and measuring the volume of water required to maintain the constant level.
The steel rings used for this project had nominal inside diameters of 11.75 inches

and 23.75 inches. The volume of water added to the inner ring to maintain a
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constant liquid level was the measure of the volume of liquid that infiltrates into
the soil and is shown on Plate Nos. 16 through 18. The volume infiltrated during
timed intervals was converted to an incremental infiltration velocity expressed in
centimeters per hour, and the results were plotted on a graph versus elapsed time,

as shown on Plate Nos. 19 through 21 attached to the rear of this report.

Test locations were chosen along the west portion of the site. A backhoe was used
to excavate a small area of similar diameter of the rings at each of the infiltration
test locations to a depth of approximately 3.5, 4.4, and 1.4 feet below existing
grade. The outer and inner infiltrometer rings were then pressed into place to a
depth of approximately 6.0 inches. Upon excavation, hand tools were used to

prepare a smooth, flat test site free of loose, disturbed, and smeared soils.

Clear municipal water, was poured into the rings while using protective cardboard
sheeting to prevent splashing and disturbance of the soil boundary. The pre-
selected water test depth was approximately 6.0 inches (15.24cm). Initially, water
levels were maintained within 5.0 millimeters of this depth during the test by
periodic additions from 1000 milliliter graduated cylinder. However, the rates
were fast and additions by use of 5 gallon water bottles were used for
measurements. The apparatus was covered with cardboard sheeting to minimize
evaporative losses from the sun. No significant wind occurred on the days of

testing.

A tally of water added to the inner ring and annular space was made at periodic

time intervals ranging from 15 to 60 minutes.
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INFILTROMETER TEST RESULTS
The infiltration rates were moderate to fast and constant between the test pits.

The Infiltration rates obtained are discussed below in Tables 1 and 2:

Table 1: Average Infiltration Rates

Ring (Inner / Outer) Infiltration Rate Infiltration Rate (in/hr)
(cm/hr)
P-1, Inner 11.50 4.53
P-1, Outer 9.70 3.82
P-2, Inner 18.17 7.16
P-2, Outer 19.52 7.69
P-3, Inner 7.00 2.76
P-3, Outer 8.00 3.15

Table 2: Steady State Infiltration Rates

Ring (Inner / Outer) Infiltration Rate Infiltration Rate (in/hr)
(cm/hr)
P-1, Inner 7.22 2.84
P-1, Outer 6.87 PRl
P-2, Inner 12.65 4.98
P-2, Outer 13.92 5.48
P-3, Inner 6.43 2.53
P-3, Outer 6.28 2.48
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DISCUSSION

This area of Mentone is underlain by alluvial deposits that primarily consist of
moderately consolidated silts, sand and gravel deposits. The rates presented above
are generally consistent with the soil classifications in each area tested. Fast
infiltrometer rates were obtained in percolation test P-2. Percolation tests P-1 and

P-3 were similar in soils classification and tested infiltration rates.

Infiltration test P-2 was conducted in sands with a slight amount of silt. The sands
were loose in nature and moist, contributing to faster infiltration results.
Infiltration tests P-1 and P-3 were conducted in areas classified as a moderately

compacted silty, fine to coarse grained sand with varying amounts of gravels and
cobbles.

Field infiltration tests are subject to many factors that affect the infiltration rate,
including soil texture, the condition of the soil surface, soil-moisture tension or the
degree of saturation, the temperature of the water and soil, the percentage of

entrapped air in the soil, and the head of the applied water.

INFILTRATION BASIN RECOMMENDATIONS

Infiltration testing in the proposed infiltration areas indicated percolation rates
that appear to be consistent with respect to there respective on-site soil
classification. The Project Civil Engineer should evaluate this information for final

infiltration design.

Caution should be used in determining a percolation rate for any proposed
infiltration basin or structure. Eventual siltation, water-borne silt from irrigation
and precipitation runoff, and the accumulation of organic material in surface soils

due to landscape grass and plant growth, can drastically reduce percolation rates
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over time. We recommend that suitable methods to prevent siltation be considered

in the project design.

LIMITATIONS

REVIEW, OBSERVATION, AND TESTING

The recommendations presented in this report are contingent upon review of final
plans and specifications for the project by HGI. The project Geotechnical / Geologic
Consultant should review and verify in writing the compliance of the final grading
plan and the final foundation plans with the recommendations presented in this

report.

It is recommended that HGI be retained to provide continuous Geotechnical /
Geologic Consulting services during the earthwork operations (i.e., rough grading,
utility trench backfill, subgrade preparation for slabs on-grade and pavement
areas, finish grading, etc.) and foundation installation process. This is to observe
compliance with the design concepts, specifications and recommendations and to
allow for design changes in the event that subsurface conditions differ from those
anticipated prior to start of construction. If HGI is replaced as Geotechnical /
Geologic Consultant of record for the project, the work on the project should be
stopped until the replacement Geotechnical/ Geologic Consultant has reviewed the
previous reports and work performed for the project, agreed in writing to accept the
recommendations and prior work performed by HGI for the subject project, or has

submitted their revised recommendations.

UNIFORMITY OF CONDITIONS
The recommendations and opinions expressed in this report reflect our

understanding of the project requirements based on an evaluation of subsurface
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earth material conditions encountered at the subsurface exploration locations and
the assumption that earth material conditions do not deviate appreciably from
those encountered. It should be recognized that the performance of the foundations
may be influenced by undisclosed or unforeseen variations in earth material
conditions that may occur in intermediate and unexplored areas. Any unusual
conditions not covered in this report that may be encountered during site
development should be brought to the attention of the HGI so that we may make

modifications, if necessary.

CHANGE IN SCOPE
HGI should be advised of any changes in the project scope of proposed site grading
so that it may be determined if recommendations contained herein are valid. This

should be verified in writing or modified by a written addendum.

TIME LIMITATIONS

The findings of this report are valid as of this date. Changes in the condition of a
property can, however, occur with the passage of time, whether they be due to
natural processes or the work of man on this or adjacent properties. In addition,
changes in the State-of-the-Art and/or government codes may occur. Due to such
changes, the findings of this report may be invalidated wholly or in part by
changes beyond our control. Therefore, this report should not be relied upon after
a period of two (2) years without a review by HGI verifying the validity of the

conclusions and recommendations.

PROFESSIONAL STANDARD
In the performance of our professional services, we comply with the standard of
care and skill ordinarily exercised under similar circumstances by members of the

geologic / geotechnical professions currently practicing under similar conditions
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and in the same locality. The client recognizes that subsurface conditions may
vary from those encountered at the locations where our surveys and exploratory
excavations were made, and that our data, interpretations, and recommendations
are based solely on information obtained by us. We will be responsible for those
data, interpretations, and recommendations, but should not be responsible for
interpretations by others of the information presented and/or developed. Our
services consist of professional consultation and observation only, and other
warranties, expressed or implied, are not made or intended in connection with
work performed by HGI or by the proposal for consulting or other services or by the

furnishing of oral or written reports or findings.

CLIENT'S RESPONSIBILITY

It is the responsibility of the client and/or the client's representatives to ensure
that information and recommendations contained herein are brought to the
attention of the Engineers and Architect for the project and incorporated into
project plans and specifications. It is further their responsibility to take measures
so that the contractor and his subcontractors carry out such recommendations

during construction.
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FIELD EXPLORATION

The field study performed for this report included a visual reconnaissance of
existing surface conditions of the subject site and surrounding area. Site
observations were conducted on January 20, 2014 by a representative of HGI. The
aerial distribution of the earth materials observed is shown on the ‘Exploratory
Excavation Location Plan,” Plate No. 1, presented in the map pocket in this

Appendix.

A study of the property's subsurface condition was performed to evaluate
underlying earth strata and the presence of groundwater. Seven (7) exploratory
backhoe excavations were performed on the subject site on January 20, 2014.
Locations of the exploratory excavations were determined in the field by sighting
from the adjacent existing streets, adjacent structures, and topographic features
as shown on the Reference No. 1 ‘Tract Map, noted on the first page of the cover
letter for this report. Approximate locations of the exploratory excavations are
denoted on the ‘Exploratory Excavation Location Plan’ presented in the map pocket
in this Appendix. Approximate elevations at the locations of the exploratory
excavations were determined by interpolation to the closest 1.0 foot from a 1.0 foot
contour interval topographic plot of the site (Reference No. 1 noted on the first page
of the cover letter for this report). Locations and elevations of the exploratory
excavations should be considered accurate only to the degree implied by the

method used in determining them.

The exploratory trenches were excavated by using a rubber tired, tractor-mounted
backhoe. The depths explored in the trenches was approximately 9.5 to 12 feet
below the existing land surface at the excavation locations. Bulk and relatively

undisturbed chunk samples were obtained from cuttings developed during the
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backhoe excavation process and represent the earth materials within the depth
indicated. In-place dry density and moisture content tests were also performed at
various depths in the backhoe exploratory excavations. The tests were performed
in general accordance with current Standard Test Method for In-Place Density and
Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth) -
ASTM D6938 test method. The dry density and moisture content test results are
presented on the ‘Summary of Field In-Place Density Test Results,” Plate No. 3
through 9, presented in this Appendix.

Groundwater observations were made during, and at the completion of the
excavation process and are noted on the ‘Subsurface Exploration Log’ presented in

this Appendix, if encountered.

The exploratory excavations were logged by a representative of HGI for fill
material, natural earth material, and subsurface conditions encountered. Earth
materials encountered in the exploratory excavations were visually described in
the field in general accordance with the current Unified Soils Classification System
(USCS), ASTM D2488, visual-manual procedures, as illustrated on the attached,
simplified ‘Subsurface Exploration Legend, Plate No. 2, presented in this
Appendix. The visual textural description, color of the earth material at natural
moisture content, apparent moisture condition of the earth materials, and
apparent relative density or consistency of the earth materials, etc., were recorded
on the field logs. The field log for each excavation contains factual information and
interpretation of earth material conditions between samples. The ‘Subsurface
Exploration Log’ presented in this Appendix represent our interpretation of the
field log contents and results of laboratory observations and tests performed on

samples obtained in the field from the exploratory excavations.
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Four (4) infiltrometer tests were also performed on the subject site as part of this
study. The infiltrometer tests were performed in the proposed retention basin /

storm water storage areas.

The exploratory backhoe excavations were backfilled with excavated earth
materials and with reasonable effort to restore the areas to their initial condition
before leaving the site but were not compacted to a relative compaction of 90
percent or greater. Recompaction of the exploratory backhoe excavation backfill,
if located within proposed structural fill, building, hardscape, and/or pavement
areas, should be addressed during site grading operations. In an area as small and
deep as a backhoe excavation, consolidation and subsidence of backfill earth
material may result in time, causing a depression of the excavation areas. The
client is advised to observe exploratory excavation areas periodically and, when

needed, backfill noted depressions.
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LABORATORY TESTING PROGRAM

Laboratory tests were performed on selected, bulk samples obtained from
exploratory excavations during the field study. Tests were performed in general
accordance with generally accepted American Society for Testing and Materials
(ASTM), State of California - Department of Transportation (CALTRANS),
Environmental Protection Agency (EPA) or other suitable test methods or
procedures. The remaining samples obtained during the field study will be
discarded 30 days after the date of this report. This office should be notified
immediately if retention of samples will be needed beyond 30 days. A brief

description of the tests performed is presented below:

CLASSIFICATION

The field classification of earth material materials encountered in the exploratory
excavations was verified in the laboratory in general accordance with the current
Unified Soils Classification System, ASTM D2488, ‘Standard Practice for
Determination and Identification of Soils (Visual-Manual Procedures).” The final
classification is shown on the ‘Subsurface Exploration Log,’ Plate Nos. 3 through

9, presented in this Appendix.

EXPANSION TEST

A laboratory expansion test was performed on a selected sample of near-surface
earth material in general accordance with the current ASTM D4829 procedures.
In this testing procedure, a remolded sample is compacted in two (2) layers in a 4-
inch inside diameter mold to a total compacted thickness of approximately 1.0 inch
by using a 5.5-pound weight dropping 12 inches and with 15 blows per layer. The
sample should be compacted at a saturation between 48 and 52 percent. After

remolding, the sample is confined under a pressure of 144 pounds per square foot
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(psf) and allowed to soak for 24 hours. The resulting volume change due to the
increase in moisture content within the sample is recorded and the Expansion
Index (EI) calculated. The test results are summarized in the ‘Summary of

Laboratory Test Results,” Plate No. 10, presented in this Appendix.

SOLUBLE SULFATE TEST

The concentration of soluble sulfate was determined on selected samples of near-
surface earth materials in general accordance with current EPA 300.0 procedures.
The test results are summarized in the ‘Summary of Laboratory Test Results,’

Plate No. 10, presented in this Appendix.

SIEVE ANALYSIS

The percent by weight finer than a No. 200 sieve (silt and clay content) was
determined for selected samples of earth materials in general accordance with
current ASTM D1140 procedures. The test is performed by taking a known weight
of an oven dry sample of earth material, washing it over a No. 200 sieve, and oven
drying the earth material retained on the No. 200 sieve. The dry weight of earth
material retained on the No. 200 sieve is measured and the resulting percentage
retained is calculated based on the original total dry earth material sample weight.
The percent passing the No. 200 sieve is determined by subtracting the percent
retained from 100. The test results are summarized in the ‘Summary of

Laboratory Test Results,” Plate No. 11, presented in this Appendix.

MAXIMUM DRY DENSITY / OPTIMUM MOISTURE
CONTENT RELATIONSHIP TEST

Maximum dry density / optimum moisture content relationship determinations
were performed on samples of near-surface earth materials in general accordance

with current ASTM D1557 procedures using a 4-inch and 6-inch diameter molds
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for Methods ‘B’ and ‘C,’ respectively. Samples were prepared at various moisture
contents and compacted in five (5) layers using a 10-pound weight dropping 18
inches and with 25 and 56 blows per layer for Methods ‘B’ and ‘C,’ respectively. A
plot of the compacted dry density versus the moisture content of the specimens was
constructed and the maximum dry density and optimum moisture content
determined from the plot. The test results are summarized in the ‘Maximum Dry
Density / Optimum Moisture Content Relationship Test Results,” Plate Nos. 12and
13, presented in this Appendix.

DIRECT SHEAR TEST

A direct shear test was performed on a selected remolded sample of near-surface
earth material obtained from the borings in general accordance with current ASTM
D3080 procedures. The shear machine is of the constant strain type. The shear
machine is designed to receive a 1-inch high, 2.416-inch diameter ring sample.
Three (3) specimens from the selected bulk sample of earth material were remolded
at approximately 90 percent relative compaction and at optimum moisture content
based on the maximum dry density and optimum moisture content of the earth
material as determined by current ASTM D1557 procedures. Specimens from the
remolded samples were sheared at various pressures normal to the face of the
specimens. The specimens were tested in a submerged condition. The peak and
ultimate shear stresses were plotted verses the normal confining stresses to
determine the shear strength (cohesion and angle of internal friction). The test
results are summarized in the ‘Direct Shear Test Results,” Plate No. 14, presented

in this Appendix.
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SUBSURFACE EXPLORATION LEGEND

UNIFIED SOIL CLASSIFICATION SYSTEM CONSISTENCY / RELATIVE
Visual-Manual Procedure (ASTM D2488-09a) DENSITY
GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES CRITERIA
GW Well Graded Gravels and Gravel- Reference: ‘Foundation Engineering’. Peck, Hansen,
Sand Mixtures, Little or no Fines Thornburn. 2nd Edition.
Gravel Clean
DL s Gravels Poorly Graded Gravels and
GP Gravel-Sand Mixtures, Little or no Standard Penetration Test
50 % or more = =
Fines Granular Soils
of Coarse
Coarse- Fm'cuon Silty Gravels, Gravel-Sand-Silt Penetration Resistance, Relative
: Retained on GM i :
Grained 5 Gravels Mixtures** N, (Blows / Foot) Density
. No. 4 Sieve 2
Soils with
Fines GC Clayey Gravel, Gravel-Sand-Clay
Mixtures** 0-4 Very Loose
More than
30 % Well Graded Sands and Gravely 5-10 Loose
Retained Sw i
Sands a Sands, Little or no Fines
on b{o. 200 S ”(‘j“ 11-30 Medium Dense
Sieve More than s sp Poorly Graded Sands and Gravelly
50 % of Sands, Little or no Fines 31-50 Dense
Coarse
Fraction Sands M Silty Sands, Sand-Silt Mixtures** FE NI
Passes No. 4 :_V“h
Sieve thes sc Clayey Sands, Sand-Clay
Mixtures**
Inorganic Silts, Sandy Silts. Rock Standard Penetration Test
ML e T —
Flour Cohesive Soils
sil acl Inorganic Clays of Low to Penetration Consistency Unconfined
LIS anc Lays CL Medium Plasticity, Gravelly Resistance, N, Compressive
Fine ety L) Clays, Sandy Clays, Silty Clays, (Blows / Foot) Strength,
Camen Liquid Limits 50 % or less Lean Clays (Tons / Sg.
Soils* Ft)
oL Organic Silts and Organic silty
Clays of Low Plasticity <2 Very Soft <0.25
50 % or ]
more MH Inorganic Silts, Micaceous or 2-4 Soft 0.25-0.5
Passes No. Diatomaceous silts, Plastic Silts .
200 Sieve Silts and Clays 5-8 ans(lY}edmm 05-1.0
CH Inorganic Clays of High Plasticity, i)
Liquid le;:)sgreater than Fat Clays 9.15 SHff 1.0-20
OH Organic Clays of 'M'cdium to High 16- 30 Very Stiff 20-4.0
Plasticity
Peat, Muck, or Other Highl >31 Hard >4.0
: oy eat, Muck, or Other Highly
Highly Organic Soils PT Organic Soils
L Based on material passing the 3-inch sieve.
g More than 12% passing the No. 200 sieve; 5% to 12% passing No. 200 sieve requires use of duel symbols (i.e., SP-SM.,
GP-GM, SP-SC, GP-GC, etc.); Border line classifications are designated as CH/Cl, GM/SM, SP/SW, etc.
U.S. Standard Sieve Size 12" 3" 3/4" #4 #10 #40 #200
Unified Soil Classification Boulders Cobbles Gravel Sand Silt and
Designation Clay
Coarse Fine Coarse Medium Fine
Moisture Condition Material Quantity Other Symbols
Dry Absence of moisture, dusty, Trace (Few) <5 % C - Core Sample
dry to the touch. Slight 5-10% S - SPT Sample
Moist Damp but no visible moisture. Little 15-25% B - Bulk Sample
Wet Visible free water, usually Some 30-45% CK - Chunk Sample

below the water table.

HiLLTor GeEoTecHnicaL  (Revised 7-10-2013)

INCORPFORATED

R - Ring Sample
N - Nuclear Gauge Test
V - Water Table

Plate No. 2



é SUBSURFACE EXPLORATION LOG
TRENCHNO. T-1

HILLYOP GEOTECHNICAL
Project Name: Proposed 132 Lot Subdivision, Tentative Tr. 18952, Mentone, CA.
Project No.: 950-A14.1 Date: 1/20/2014 Logged By: AH

Equipment Used: Rubber tired, tractor-mounted backhoe Elevation: + 1649

Description

Depth (ft.)
Sample Type
Penetration
|Resistance
Classification
Moisture
Content (%)
Lithology
Groundwater

- L . T T .= -

Qyag YOUNG AXIAL VALLEY DEPOSIT:
Silty, fine to coarse sand, a little gravel, a little cobbles; Light brown to
orange-brown; Moist.

)
Z

=
Z
£
[=]
w
o

GP Fine to coarse, sandy gravel, some cobbles, trace boulders; Light gray-
brown; Moist.

Bottom of trench at 11.5 feet.
No groundwater encountered.
Trench backfilled with excavated material.

B - Bulk Sample N - Nuclear Gauge Test =~ CK - Chunk Sample

Plate No. 3




E SUBSURFACE EXPLORATION LOG
TRENCH NO. T-2

HiLLTOP GEOTECHNICAL
Project Name: Proposed 132 Lot Subdivision, Tentative Tr. 18952, Mentone, CA.

ImcaRsamalED

Project No.: 950-A14.1 Date: 1/20/2014 Logged By: AH
Equipment Used:  Rubber tired, tractor-mounted backhoe Elevation: + 1668
] =} o =

~|&5lsa| 2|2 S g

g |=|s ¢ 8| 2 vz 2 z Description

S| »| 88§ = | 3~ | 5 € e e

£ (2| €3 Z2|lag!l g2 s =

S| E| 8|55 | 2 |38| £ |&
| f #6082 | S0 = |0 ia ) Bl

SM af ARTIFICIAL FILL:

Silty, fine to coarse sand, some gravel, a little cobbles, trace boulders,

trace roots, trace asphalt particles and plastic pieces; Light brown; Moist.

114.6 33

iz

4 to 5 Large Boulders.

SM Qyas YOUNG AXTAL VALLEY DESPOSIT:

N 110.0 6.9 Silty, fine to coarse sand, a little gravel, a little cobbles; Light brown to

orange-brown; Moist.

GP Fine to coarse, sandy gravel, a little cobbles, trace boulders; Light gray-

brown; Moist.

Bottom of trench at 11.5 feet.

No groundwater encountered.

Trench backfilled with excavated material.

B - Bulk Sample N - Nuclear Gauge Test  CK - Chunk Sample

Plate No. 4




g SUBSURFACE EXPLORATION LOG
TRENCH NO. T-3

HILLTOP GEOTECHNICAL

imcoSFGEs LD

Project Name: Proposed 132 Lot Subdivision, Tentative Tr. 18952, Mentone, CA.

Project No.; 950-A14.1 Date: 1/20/2014 Logged By: AH
Equipment Used:  Rubber tired, tractor-mounted backhoe Elevation: + 1668
v s —~ b

~| 5| 5e 2| & R g -

SRR S SNz w = 1 E Description

Sle| 88 € 84| 5E s | B

€ (2| €5 2|22 82| 5 |5

§|E|lss |58 |5 |288| £ |8

Q|lrn | ad |0 a8 |50 = O [t

T SM af ARTIFICIAL FILL:

| Silty, fine to coarse sand, a little gravel, a little cobbles; Light brown;
o [N 128.8 29 Moist.
2_‘ Asphalt pieces found at 2'

3 i
~ IN 126.1 4.5

4
1 -5- K SP Qyas YOUNG AXTAL VALLEY DESPOSIT:
................................................... Fine to coarse sand, a little gravel, Gray; Moist. .
6 SM Silty, fine to coarse sand, some gravel, trace cobble, trace boulders;
_____ Dark orange-brown; Moist.
..7_“ IS S B G sy = S S [ | Fine to coarse, sandy gravel, some cobbles, a little boulders; Light gray-
8 brown; Moist.

9

10

11

;; Bottom of trench at 11.5 feet.

i, No groundwater encountered.

13 Trench backfilled with excavated material.

14

15

16

17

18

19

20

21

22

23

24

;3“

B - Bulk Sample N - Nuclear Gauge Test ~ CK - Chunk Sample

Plate No. 5
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HILLTOP GEOTECHNICAL.

............

Project Name:
Project No.:
Equipment Used:

Proposed 132 Lot Subdivision, Tentative Tr. 18952, Mentone, CA.
950-Al14.1
Rubber tired, tractor-mounted backhoe Elevation: + 1677

SUBSURFACE EXPLORATION LOG
TRENCHNO. T+4

Date: 1/20/2014 Logged By: AH

Depth (ft.)

Sample Type

;Penetration
Resistance

B/N

Dry Density

(Ib/ft3)

Description

Moisture
Content (%)
Lithology
Groundwater

= Classification

wiSoil

YOUNG AXTAL VALLEY DEPOSIT:
Silty, fine to coarse sand, a little gravel, a little cobbles, trace boulders;
Light brown to orange-brown; Moist

fe
s
w

Gravel, some fine to coarse sand, some cobbles, trace boulders; Gray-
4.2 brown; Moist.

Bottom of trench at 9.5 feet.
No groundwater encountered.
Trench backfilled with excavated material.

B - Bulk Sample

N - Nuclear Gauge Test  CK - Chunk Sample

Plate No. 6
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HILLTOP GEOTECHNICAL

Projeclt- Name Proposed 132 Lot Subdivision, Tentative Tr. 18952, Mentone, CA.

SUBSURFACE EXPLORATION LOG
TRENCHNO. T-5

Project No.: 950-A14.1 Date: 1/20/2014 Logged By: AH
Equipment Used:  Rubber tired, tractor-mounted backhoe Elevation: + 1678
'] = — B
~| 8] 5 e 2| & X £
ERlFEEIS-CSRY 51 E v £ z Description
S| 2| 8§ €| 8|5 & | B
£(5| §8 Z||e8|E2| s | &
E|E| g (=8| p5 |88 £ |2
B lvlad|lvaD | a2 | 20 s | €] e o
[ SM af ARTIFICIAL FILL:
1 Silty, fine to coarse sand, trace gravel, trace cobbles; Orange-brown;
N 109.9 | 3.3 Moist.
' > B SM Qyas YOUNG AXTAL VALLEY DEPOSIT:
A Silty, fine to coarse sand, trace gravel, trace cobbles; Orange-brown;
3 Moist.
N 1120 | 4.6
4
5 i) B il GRATEmSR i i S s e Cobbies, a little gravel, a littie fine to coarse sand, trace boulders; Gray;
_____ Moist.
6
e I Gravel trace s, trace fine o coarse sand; Gray: Moist. T
g GP Cobbles, a little gravel, a little fine to coarse sand, trace boulders; Gray;
_______ Moist.
9
o |G ] |Gravel, race silt, trace fine o coarse sand; Gray; Moist. T
o GP Cobbles, a little gravel, a little fine to coarse sand, trace boulders; Gray;
1 Moist.
4; Bottom of trench at 10.5 feet.
12 No groundwater encountered.
2 Trench backfilled with excavated material.
13
14
15
16
17
18
19
20
21
22
23
24
25

B - Bulk Sample

N - Nuclear Gauge Test ~ CK - Chunk Sample
Plate No. 7




SUBSURFACE EXPLORATION LOG
TRENCH NO. T-6
HILLTOP GEOTECHNICAL
Project Name: Proposed 132 Lot Subdivision, Tentative Tr. 18952, Mentone, CA.
Project No.: 950-A14.1 Date: 1/20/2014 Logged By: AH
Equipment Used: Rubber tired, tractor-mounted backhoe Elevation: + 1659
o c = .
~|5ls.| £4& S 2
R E-B: g | @ @ T ) z Description
=lreflNels El2g| 28| 2 |E
S | 2| €% Z |1 Q328 S S
& | E|l=3 | =8| »5 |53 E = 1
] o 9 S = -] =] = o
Al |l | a0  ia | S0 = &) o I
e SM af ARTIFICIAL FILL:
| Silty, fine to coarse sand, a little gravel, trace cobbles, trace boulders,
B trace asphalt and plastics; Brown; Moist.
125 ™ Qyas YOUNG AXTAL VALLEY DEPOSIT:
3 N 108.8 4.8 Silty, fine to coarse sand, a little gravel, trace cobbles, trace boulders;
IIIIII Orange-brown; Moist;.
4
I T T 102.53pen5- 84l s © | e 0SSRt S L A s S ST Bheoin LML ET )
_____ GP Boulders, some cobbles, a little gravel, a little fine to coarse sand;
6 Orange-brown to Gray-brown.
v G ] | Gravel, trace i, trace fine to coarse sand; Gray; Moist. -7
8 TGP Boulders, some cobbles, a little gravel, a little fine to coarse sand;
_____ Orange-brown to Gray-brown.
9
10
11
12
S Bottom of trench at 12.0 feet.
13 No groundwater encountered.
_____ Trench backfilled with excavated material.
14
15
16
17
18
19
20
21
22
23
24
25
B - Bulk Sample N - Nuclear Gauge Test ~ CK - Chunk Sample
Plate No. 8
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HILLTOP GEOTECHNICAL
Project~ Nano1e =
Project No.:
Equipment Used:

SUBSURFACE EXPLORATION LOG
TRENCH NO. T-7

Proposed 132 Lot Subdivision, Tentative Tr. 18952, Mentone, CA.
950-A14.1 Date: 1/20/2014 Logged By: AH
Rubber tired, tractor-mounted backhoe Elevation: + 1651

Depth (ft.)

Sample Type

Penetration
Resistance

Description

Dry Density
(Ib/ft3)
Moisture
Content (%)
Lithology
Groundwater

z

ZClassification

wSoil

YOUNG AXTAL VALLEY DEPOSIT:
Silty, fine to coarse sand, a little gravel, trace cobbles, trace boulders;
112.2 | 144 Dark brown; Very moist.

o,

<
£

w

..............................................................................................................

SP Fine to coarse sand, a little gravel, trace silt, trace cobbles; Dark brown;
Moist.

GP Cobbley, gravel, a little fine to coarse sand, trace silt, trace boulders;
Dark brown; Moist.

Bottom of trench at 9.0 feet due to sidewalll caving.
No groundwater encountered.
Trench backfilled with excavated material.

B - Bulk Sample N - Nuclear Gauge Test =~ CK - Chunk Sample

Plate No. 9




June 5, 2017 1100-A17.1

SUMMARY OF LABORATORY TEST RESULTS

EXPANSION INDEX TEST RESULTS
(ASTM D4829 Test Method)
MOISTURE | DRY S‘}%E(?N MOISTURE
CONTENT | DENSITY CONTENT EXPANSION
SAMPLE | ppioRTO |PRIOR TO 190348 AFTER | BXPANSION | bormNTIAL
DO TEST | TEST Go |, tv(v“eg' i:,y o | TEST LESIIS o
(t0 0.1%) | 0.1pch |CEEWEeR=S% (to 0.1%)
52%)
A5}, Non-
Vs 8.1 116.2 48.6 13.6 0 Expansive
= Assumes a 2.70 Specific Gravity for the earth material.
e As defined in Section 1803.5.3, ‘Expansive Soil,’ in the 2013 California Building Code (CBC) (i.e.,
Non-Expansive: EI <20; Expansive: EI >20).

SOLUBLE SULFATE TEST RESULTS
(EPA 300.0 Test Procedure)*

SOLUBLE | gyy1 FATE EXPOSURE**
SAMPLE SULFATE
NO. CONTENT
(%) CLASS SEVERITY
T-2, 2.5-3.0' 0.0019 S0 Not Applicable
T-5, 1.5-2.0' <0.0005 SO Not Applicable
* Test performed by A & R Laboratories.

WL Per Table 4.2.1, ‘Exposure Categories and Classes,’
in American Concrete Institute (ACI) 318-11,

Chapter 4, Durability Requirements, Section 4.2.1.

PLATE NO. 10

HILLTOP GEOTECHNICAL, INC.



June 5, 2017 1100-A17.1

SUMMARY OF LABORATORY TEST RESULTS

PERCENT PASSING #200
SIEVE TEST RESULTS
(ASTM D1140 Test Method)

PERCENT
SAMPLE PASSING #200
SIEVE
T-2, 2.5'-3.0" 12
T-5, 1.5'-2.0' 16

PLATE NO. 11

HILLTOP GEOTECHNICAL, INC.



145

140
135
130
= 125
=
=
=
£
g 120 - e —
e
&
(=]
115
110
105
100 \
95 \
0 5 10 15 20 25 30
Moisture Content (%)
Maximum Dry Density (Ib/ft’) 131.5
Optimum Moisture Content (%) 6.5
Procedure C
Corrected Maximum Dry Density for 16.9% +3/4" (Ib/ft3) 136.4
Corrected Optimum Moisture Content for 16.9% +3/4" (%) 5.6
MAXIMUM DRY DENSITY / OPTIMUM MOISTURE CONTENT
RELATIONSHIP TEST RESULTS (ASTM D1557 Test Method)
SAMPLE: T-2,2.5-3.0'
_ Light brown, silty, fine to coarse sand, some gravel, a little
HILLTOP GEOTECHNICAL. FOBIIEIS IO cobbles, trace boulders (SM)
BY: DLC DATE: 2/2014
JOBNO.: 950-Al14.1 PLATE NO.: 12




145 \
140 \\\\
135 \\
130 \\
| \ |
~ 125
& I
= l \ \
S |
Z [ \
g 120 + I \
=] ]
T |
(=)
s 1 : N
? |
[ |
110 | I f
[EES N
| \
|
105 :
|
1
100 __.___,._._]_..._. —_—— et eyt
|
|
|
95 '
0 S 10 15
Moisture Content (%)
Maximum Dry Density (Ib/ft’) 129.0
Optimum Moisture Content (%) 8.5
Procedure B
Corrected Maximum Dry Density for 5.8% +3/8" (Ib/ft’) 130.7
Corrected Optimum Moisture Content for 5.8% +3/8" (%) 8.1
MAXIMUM DRY DENSITY / OPTIMUM MOISTURE CONTENT
RELATIONSHIP TEST RESULTS (ASTM D1557 Test Method)
SAMPLE: T-5,1.5-2.0'
SOIL DESCRIPTION: Orange-brown, silty, fine to coarse sand, trace gravel, trace
HILLTOP GEOTECHNICAL cobbles (SM)
s BY: DLC DATE: 2/2014
JOB NO.: 950-A14.1 PLATE NO.: 13




4000 -

3000 - .
i
=
0
=
3
0
g 2000 - —
(/2]
|
o
o
£
/2]
1000 +
0 T T T i
0 1000 2000 3000 4000
Normal Stress (psf)
Shear Speed: 0.005 in. / min. Samples tested in a submerged condition.
Peak Cohesion 180 psf
Average Dry Internal Friction Angle 38 degrees
- 116.9 :
Density (pcf) Ultimate Cohesion 0 psf
Internal Friction Angle 32 degrees
Average Moisture " Cohesion psf
Content (%) & R Internal Friction Angle degrees
DIRECT SHEAR TEST RESULTS
(ASTM D3080 Test Method)
T ' 1 0/ . : :
S LE: T QS, 1.5-2.09' (Remolded to 90% of maximum dry density at optimum
moisture content)
\ Orange-brown, silty, fine to coarse sand, trace gravel,
Hlu_mt, ?E?m,f?m“" SOIL DESCRIPTION: trace cobbles (SM)
BY: DLC DATE: 2/2014

PROJECT NO.: 950-Al14.1 PLATE NO.:

14
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and Other Structuress ASCE Standard No. 7-05, Revised ASCE/SEI 7-07,
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v. 4.00, EQSEARCH v. 3.00, and EQFAULT v. 3.00.

Boore, David M., Joyner, William B., and Fumal, Thomas E., January / February
1997, Spectra and Peak Acceleration from Western North American Farthquakes:

A Summary of Recent Work: Seismological Research Letters, Volume 68, Number
1.

Bray, J.D., 1998, Arias Duration of Strong Shaking Attenuation’ Presented in
Evaluation and Mitigation of Seismic Hazards: University of California, Berkeley,
Continuing Education in Engineering, August 1998.

California Building Standards Commission, Effective January 1, 2011, 2010
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1 of 2 and Volume 2 of 2 (Based on 2009 International Building Code).
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(AName Changed from ‘Special Studies Zones, January 1, 1994.): Special
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