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Attention:  Ms. Arlene Anaya

Subject: Updated Geotechnical Report
Proposed Single-Family Residential Development
Tract No. 20707
Verdemont Drive and North Antique Street
San Bernardino, San Bernardino County, California

Dear Ms. Anaya:

GeoTek, Inc. (GeoTek) is pleased to provide the results of this Updated Geotechnical
Report for the subject project located northeast of the intersection of Verdemont Drive and
North Antique Street, in the City of San Bernardino, San Bernardino County, California. This
report presents the results of GeoTek’s evaluation and discussion of the findings.

Based on the results of this evaluation, development of the property appears feasible from a
geotechnical viewpoint provided that the recommendations presented in this report and in
future reports are incorporated into design and construction.

GeoTek has reviewed the recommendations provided within the referenced reports
prepared by Lawson & Associates Geotechnical Consulting, Inc. (Lawson & Associates
Geotechnical Consulting, Inc, 2004) and LGC Inland, Inc. (LGC Inland, Inc.,, 2005) and
generally concurs with the recommendations provided in their reports. GeoTek accepts
the previous data, findings, conclusions and geotechnical recommendations provided in
the referenced documents, except as amended in this report. GeoTek is now assuming the
status of Geotechnical Engineer of Record for the proposed development.
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The opportunity to be of service is sincerely appreciated. If you should have any questions,
please do not hesitate to call GeoTek.
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I. PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to evaluate the geotechnical engineering and geologic conditions
of the subject site as related to the currently proposed development. Services provided for
this study included the following:

= Research and review of available geologic and geotechnical data and general information
pertinent to the site,

= Review of geotechnical reports previously prepared for this site by Lawson &
Associates Geotechnical Consulting, Inc. (Lawson & Associates Geotechnical
Consulting, Inc., 2004) and LGC Inland, Inc. (LGC Inland, Inc., 2005),

* Performance of a site reconnaissance,
= Review and evaluation of site seismicity and geologic hazards, and

=  Compilation of this Updated Geotechnical Report which presents GeoTek’s findings
and a general summary of pertinent geotechnical conditions relevant for site
development.

The intent of this report is to aid in the evaluation of the site for future development from a
geotechnical perspective. The professional opinions and geotechnical information contained in
this report will likely need to be updated based on review of final site development plans.
These should be provided to GeoTek for review when available.

2. SITE DESCRIPTION, PROPOSED DEVELOPMENT AND PRIOR
REPORT REVIEW

2.1 SITE DESCRIPTION

Tract No. 20707 is located northeast of the intersection of Verdemont Drive and North
Antique Street, in the City of San Bernardino, San Bernardino County, California (see Figure I,
Site Location and Topography Map). Based on review of aerial images and a recent site
reconnaissance, an existing storm water facility basin occupies the southwestern corner of the
site; the remainder of the site is currently vacant land.
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The irregular shaped project site is currently comprised of a portion of six (6) parcels of land
(San Bernardino County Assessor’s Parcel Numbers (APNs) 0348-121-14, -27 and -28; 0261-
011-02, -03 and -10) and encompasses a total of approximately 108 acres. The site can
generally be accessed from Verdemont Drive from the southeast, an unimproved roadway.
Several dirt trails transect the site.

The subject tract and site area can be considered as having sloping terrain. Based on the
topographic map for the area and other documents reviewed for this report, the elevation of
the subject site ranges from approximately 1,965 above msl (mean sea level) to 2,168 feet
above msl, with surface drainage generally directed to the southwest.

The site is in an area largely characterized by residential development and vacant land. The
site is bound by vacant land to the west, north and east. An existing debris basin is located
adjacent to the northeast corner of the site while a water storage tank is located adjacent to
the northwest corner of the site. Verdemont Drive, followed by single-family residences,
bounds the site to the south.

2.2 PROPOSED DEVELOPMENT

Based upon review of a Tentative Tract Map, prepared by Bonadiman (undated), site
development for the project will consist of |15 lots for the future accommodation of single-
family residential structures (see Figure 2). Other tract improvements are anticipated to
include a debris basin, storm water disposal facilities, underground utilities, interior
street/parking/drive areas and landscape/hardscape improvements. Perimeter/interior walls are
anticipated as part of the tract development.

It is anticipated that the residential structures will be up to two stories in height. Conventional
shallow (isolated spread and continuous wall) foundations and slabs-on-grade are anticipated.
Maximum anticipated structural loads of 2.5 kips per lineal foot for continuous foundations and
50 kips for columns are anticipated. Sewage disposal will be by a public sewer.

Design cuts and fills of up to approximately 60 and 20 feet, respectively, are anticipated to be
required to bring the site to design grades. Cut and fill slopes up to 60 feet in height are
depicted on the Tentative Tract Map (see Figure 2).

As site development planning progresses and plans become available, the plans should be
provided to GeoTek for review and comments, if warranted. Additional engineering analyses
may be necessary in order to provide specific earthwork recommendations and geotechnical
design parameters for actual site development.
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2.3 PRIOR REPORT REVIEW

GeoTek’s review of the reports and documents provided to this firm (Lawson & Associates
Geotechnical Consulting, Inc., 2004 and LGC Inland, Inc.,, 2005) is summarized below in
chronological order.

Preliminary Geotechnical and Fault Investigation (Lawson & Associates Geotechnical Consulting, Inc.,

2004)

Lawson & Associates Geotechnical Consulting, Inc. (Lawson) issued a Preliminary Geotechnical
and Fault Investigation report for the subject project on July 20, 2004.

Lawson stated that the scope of work included drilling, logging and selective sampling of five (5)
hollow-stem auger borings to depths between 14 and 50.5 feet; seven (7) test pits to depths of
six (6) to 12 feet; and one (1) 300-foot-long fault trench to approximately seven (7) feet deep;
and laboratory testing.

Lawson stated that the proposed development consisted of single-family homes.

Lawson reported that no strong geomorphic lineaments were interpreted to project through
the site during the review of aerial photographs. However, strong geomorphic evidence was
present just north of the site, coinciding with the San Andreas fault. Geomorphic evidence of
active landsliding was not observed on the site by Lawson.

Lawson reported that the laboratory testing included maximum dry density/optimum moisture
content, expansion index, R-value, consolidation, corrosivity and in-situ density/moisture
content.

Lawson reported that the earth materials on the site were comprised of undocumented
artificial fill and alluvial fan deposits. The undocumented fill materials were reported to have
been encountered within two test pits and one boring, up the 7.5 feet in thickness and covering
an area approximately 300 feet wide and 700 feet long. The undocumented fill materials were
reported to generally consist of loose layers of sandy clay, clayey sand and silty sand (CL, SC
and SM soil types based on the Unified Soil Classification System) with varying amounts of
gravel, cobbles and boulders. The undocumented fill materials were assumed to have been
derived from the construction of the debris basin located northeast of the site.
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Lawson reported that alluvial fan deposits were encountered from the surface to the maximum
depth explored of 50.5 feet. The alluvial fan deposits consisted of light brown to dark brown,
silty sand, sand and silty gravel with sand, cobbles and boulders (SM, SP and GM soil types).

Lawson reported that very old alluvial fan deposits were encountered in the fault trench
located in the northwest corner of the site. The very old alluvial fan deposits consisted of red
to yellow red, clayey sand (SC soil type) and occasional silty sand (SM soil type) with various
amounts of gravel, cobbles and boulders.

Lawson reported that groundwater was not encountered to the maximum depth explored of
about 50.5 feet.

Lawson reported that the closest known active fault to the site is the San Andreas fault, located
approximately 300 feet to the north. The presence of the fault was reported by Lawson to be
interpreted from aerial photographs or by direct observation of the offset drainage, aligned
vegetation, incised hills, etc. Lawson further reported that a splay of the San Andreas fault is
mapped within the Alquist-Priolo Earthquake Fault Zone. Lawson reported that no evidence to
support the existence of this splay or any other splay was observed in their fault trench or
during the site reconnaissance and aerial photographic interpretations. Lawson stated that
based on interpretation, the splay is older than 1,000 years as evidenced by the lack of right-
lateral offsets within the alluvial fan deposits or very old alluvial fan deposits and by the
apparent lack of expression within the younger alluvial materials. Lawson stated that as a result
of this accumulation of data, the splay is not interpreted as being active and therefore, no
structural setbacks were required or recommended.

Lawson stated that based on their exploration, anticipated removal depths would vary from
four (4) to 14 feet, with the deepest removals being within the undocumented artificial fill areas.

Lawson reported that oversize rock (i.e., rock exceeding a maximum dimension of 12 inches)
was expected to be encountered during construction and would require special handling, such
as rock blanket fills, windrows, offsite disposal or stockpiled onsite and crushed for future use.

Lawson provided typical earthwork recommendations for overexcavation of cut and cutffill
transition lots.

Lawson provided a shrinkage value of 10 to |5 percent for the removal and recompaction of
both the undocumented artificial fill soils and the young alluvial fan deposits. Subsidence was
expected to vary from negligible to approximately 0.1 foot.
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Lawson provided seismic design parameters for the project based on a Site Class “D” and the
1997 Uniform Building code (UBC).

Lawson reported that the potential for earthquake induced liquefaction at the site was
considered very low to remote due the relatively deep groundwater and the dense nature of
the deeper on-site soils. Lawson did not provide an estimate of anticipated seismic (“dry sand”)
settlement potentials.

Lawson provided geotechnical recommendations for a conventional slab-on-grade foundation
system for the project structures.

Lawson stated that based on laboratory testing, the on-site earth materials have a “Very Low”
(0-20) expansion index. Lawson also reported that based on laboratory testing, the on-site
earth materials can be classified as having a “negligible” sulfate exposure condition and can be
considered “mildly corrosive” to buried metals.

Lawson provided preliminary geotechnical recommendations for site retaining walls, concrete
flatwork and pavement design recommendations for the project.

Second Response to the City of San Bernardino Review Comments (LGC Inland, Inc., 2005)

LGC Inland, Inc. (LGC) issued a Second Response to the City of San Bernardino Review Comments
report for the subject project on December 5, 2005. It should be noted that Lawson is now
doing business as LGC.

LGC stated that they issued a revised version of the referenced report (Lawson, 2004) on
December 20, 2004 that included a revised Geotechnical Map, which included a revised
Tentative Tract Map. LGC stated that the report remained applicable; however, the revised
plates included in the response report should supersede the previous versions. GeoTek was
not provided with the stated report dated December 20, 2004 for this evaluation; nor was
GeoTek provided the First Response report for the project for this evaluation.

Mr. Floyd J. Williams, a geotechnical consultant to the City of San Bernardino, provided two (2)
“recommendations” based on review of the December 20, 2004 report. LGC provided the

two (2) recommendations along with a response to each recommendation, as follows:

Recommendation No. [|: Excavate another exploratory fault trench in a direction normal to the
Alquist-Priolo zone boundary across the area between the boundary and the limit line to the
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northeast that defines the area to be developed. Mr. Williams suggested that the trench be
located approximately 600 feet southeast of Trenches FT-1 and FT-2.

LGC Response to Recommendations No. |: An additional trench 255 feet long fault trench was
excavated normal to the Alquist-Priolo zone boundary roughly 600 feet southeast of Trenches
FT-1 and FT-2. This trench was labeled FT-3. Mr. Floyd |. Williams was stated to have been
contacted to observe the additional trench excavation. No evidence of active faulting was
observed within the trench. In addition, three trenches on the order of 500+ feet long were
recently excavated and logged by LGC within the Alquist-Priolo zone on an adjacent property to
the southeast. No evidence of active faulting was observed in these trenches as well.

Recommendation No. 2: Submit a supplementary report including an updated geotechnical map
displaying the additional trench location and the logs of the new trench to Mr. Ben Steckler,
Associate Planner, City of San Bernardino.

LGC Response to Recommendations No. 2: A revised Geotechnical Map and the trench logs were
enclosed in the report to supplement the previous report. LGC stated that strong geomorphic
evidence of lineaments was present just north of the site, coinciding with the mapped location
of the San Andreas fault. However, no evidence of active faulting was observed in FT-1 through
FT-3 excavated on the site. LGC further stated that the conclusions and recommendations of
the referenced reports remain applicable.

3. FIELD EXPLORATION AND LABORATORY TESTING

3.1 PREVIOUS FIELD EXPLORATION

Field explorations were previously performed at this site by Lawson (2004) and LGC (2005), as
discussed in Section 2.3 of this report.

The approximate locations of the prior excavations for the project (Lawson, 2004) are
presented on the Geotechnical Map (dated July 2004) prepared by Lawson which is included in
Appendix A of this report. The logs of the exploratory borings and trenches for the
explorations performed by Lawson (2004) are also included in Appendix A of this report. The
subsurface  exploration program conducted by Lawson (2004) occurred on
January 8 and 12, 2004, and included the excavation of five (5) exploratory hollow-stem auger
borings (B-l1 through B-5), to depths ranging from approximately 14 and 50.5 feet below
existing grades; seven (7) exploratory trenches (TP-1 through TP-7) to depths ranging from
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approximately six (6) to 12 feet below existing grades; and one (1) 300-foot long fault trench
(FT-1) to approximately seven (7) feet deep.

The approximate locations of the prior excavations for the project (LGC, 2005) are presented
on the Geotechnical Map prepared by LGC which is also included in Appendix A of this report.
The logs of the exploratory trenches for the explorations performed by LGC (2005) are also
included in Appendix A of this report. The subsurface exploration program conducted by LGC
(2005) occurred December 2005 and included the excavation of two (2) additional fault
trenches (FT-2 and FT-3).

No additional field exploration was performed for this Updated Geotechnical Report.

3.3 PREVIOUS LABORATORY TESTING

Laboratory testing was previously performed by Lawson (2004) for soil samples collected from
the site during their prior field exploration program. Laboratory testing included maximum
dry density/optimum moisture content, expansion index, R-value, consolidation, corrosivity,
sulfate content and in-situ density/moisture content. The results of the prior laboratory
testing are presented in Appendix A of this report.

No additional laboratory testing was performed for this Updated Geotechnical Report.

4. GEOLOGICAND SOILS CONDITIONS

4.1 REGIONAL SETTING

The subject property is situated in the Peninsular Ranges geomorphic province. The Peninsular
Ranges province is one of the largest geomorphic units in western North America. Basically, it
extends approximately 975 miles from the Transverse Ranges geomorphic province southerly
to the tip of Baja California. This province varies in width from about 30 to 100 miles. It is
bounded on the west by the Pacific Ocean, on the south by the Gulf of California and on the
east by the Colorado Desert Province.

The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks.

Several major fault zones are found in this province. The Elsinore Fault zone and the San
Jacinto Fault zone trend northwest-southeast and are found near the middle of the province.
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The Newport-Inglewood Fault zone is located in the western portion of the province and the
San Andreas Fault zone borders the northeasterly margin of the province.

More specific to the subject property, the site is located in an area geologically mapped to be
underlain by alluvium (Dibblee, T.WV. and Minch, J.A., 2004).

The site parcels are partially located within an “Alquist-Priolo” fault hazard zone. The site has
not yet been mapped to be located within a California Geological Survey identified liquefaction
or seismic-induced landslide zone.

No evidence of active faulting was identified in the proposed residential development area of
the site by LGC (2005) within the limits of their Fault Trenches |, 2 and 3. GeoTek concurs
with this conclusion provided by LGC (2005).

4.2 GEOLOGIC MATERIALS

A brief description of the earth materials encountered is presented in the following section.
Based on the site reconnaissance, previous exploratory excavations and review of published
geologic maps, the site is locally underlain by undocumented artificial fill and alluvial fan
deposits.

4.2.1 Undocumented Artificial Fill (Map Symbol - Afu)

Lawson (2004) reported that the undocumented fill materials were encountered within two
test pits and one boring, up the 7.5 feet in thickness and covering an area approximately 300
feet wide and 700 feet long. The undocumented fill materials were reported to generally
consist of loose layers of sandy clay, clayey sand and silty sand (CL, SC and SM soil types based
on the Unified Soil Classification System) with varying amounts of gravel, cobbles and boulders.
The undocumented fill materials were assumed to have been derived from the construction of
the debris basin located northeast of the site.

Expansion index testing (ASTM D 4829) performed by Lawson (2004) indicated the near
surface soils have a “Very Low” (0-20) expansion index (El). Based on the laboratory test
results, the near surface materials have a soluble sulfate content of less than 0. percent
(ASTM D 4327). The test results are provided in Appendix A of this report.

4.2.2 Alluvial Fan Deposits (Map Symbol - Qyf)

Lawson reported that alluvial fan deposits were encountered from the surface to the maximum
depth explored of 50.5 feet. The alluvial fan deposits consisted of light brown to dark brown,
silty sand, sand and silty gravel with sand, cobbles and boulders (SM, SP and GM soil types).
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4.3 SURFACE WATER AND GROUNDWATER

4.3.1 Surface Water

If encountered during earthwork construction, surface water on this site will likely be the
result of precipitation or possibly some minor surface run-off from immediately surrounding
properties. Overall site area drainage is to the southwest, as directed by site topography.
Provisions for surface drainage will need to be accounted for by the project civil engineer.

4.3.2 Groundwater

Lawson (2004) reported that groundwater was not encountered to the maximum depth
explored of about 50.5 feet. Groundwater is anticipated to be greater than 50 feet below the
ground surface. It is possible that seepage may be encountered following periods of heavy
and/or prolonged precipitation.

Based on the results of the field exploration, review of site area geomorphology and geology,
groundwater/seepage will likely not be encountered during excavation and grading operations.
If groundwater/seepage is encountered during construction, it is anticipated that the water
can be effectively managed within shallow excavations with the use of lined sump pumps
placed in the bottom of excavations or other drainage devices.

4.4 FAULTING AND SEISMICITY

The geologic structure of the entire southern California area is dominated mainly by
northwest-trending faults associated with the San Andreas system. The site is in a seismically
active region.

The site parcels are partially located within an “Alquist-Priolo” fault hazard zone. No evidence of
active faulting was identified in the proposed residential development area of the site by LGC
(2005) within the limits of their Fault Trenches |, 2 and 3. GeoTek concurs with this
conclusion provided by LGC (2005). GeoTek does recommend the implementation of
restricted use setback zones for habitable structures at this time.

4.4.1 Seismic Design Parameters

The site is located at approximately 34.2107 Latitude and -117.3610 West Longitude. Based
on the relatively dense soil conditions encountered across the site, a Site Class “D” is
considered appropriate for this project. Site spectral accelerations (Sa and Si), for 0.2 and 1.0
second periods for a Class “D” site, was determined from the SEAOC/OSHPD web interface
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that utilizes the USGS web services and retrieves the seismic design data and presents that
information in a report format.

The following seismic design parameters, based on the 2015 National Earthquake Hazards
Reduction Program (NEHRP)/ASCE 7-16/2022 CBC, are presented below:

SITE SEISMIC PARAMETERS

Mapped 0.2 sec Period Spectral Acceleration, Ss 2.48g
Mapped |.0 sec Period Spectral Acceleration, Si 1.056g
Site Coefficient for Site Class “D”, Fa 1.0
Site Coefficient for Site Class “D”, Fv |7+
Maximum Considered Earthquake Spectral Response 2.48¢
Acceleration for 0.2 Second, SMs ’
Maximum Considered Earthquake Spectral Response 2.694g*
Acceleration for 1.0 Second, SMi )
5% Damped Design Spectral Response Acceleration 1.653g
Parameter at 0.2 Second, Spbs )
5% Damped Design Spectral Response Acceleration | 796¢*
/708
Parameter at | second, SDI
Site Modified Peak Ground Acceleration, PGAwm [.172g
Seismic Design Category E

*ASCE 7-16 Supplement 3 Section |1.4.8 requires a ground motion hazard analysis for structures on Site Class “D” for values of S|
greater than or equal to 0.2g. However, a ground motion hazard analysis is not required where the values of SMI and SDI are
increased by 50%. The SMI and SDI values shown above already include the 50% increase, so that exception can be obtained.

**ASCE 7-16 Supplement 3 Section |1.4.8 indicates that the value of Fv should only be used for calculation of Ts, determination of
Seismic Design Category, linear interpolation for intermediate values of S|, and when taking the exceptions under Items | and 2 of
Section |1.4.8 for the calculation of SDI.

Final selection of the appropriate seismic design coefficients should be made by the project
structural engineer based upon the local practices and ordinances, expected building response
and desired level of conservatism.

4.4.2 Liquefaction & Seismic Settlements

Liquefaction describes a phenomenon in which cyclic stresses, produced by earthquake-
induced ground motion, create excess pore pressures in relatively cohesionless soils. These
soils may thereby acquire a high degree of mobility, which can lead to lateral movement,
sliding, consolidation and settlement of loose sediments, sand boils and other damaging
deformations. This phenomenon occurs only below the water table, but, after liquefaction has
developed, the effects can propagate upward into overlying non-saturated soil as excess pore
water dissipates.
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The factors known to influence liquefaction potential include soil type and grain size, relative
density, groundwater level, confining pressures, and both intensity and duration of ground
shaking. In general, materials that are susceptible to liquefaction are loose, saturated granular
soils having low fines content under low confining pressures.

The site is not mapped within an area identified by the County of San Bernardino for
liquefaction (FH22C_20100309.pdf (sbcounty.gov)). Due to the relative dense nature of the
alluvial materials underlying the site and lack of shallow groundwater, it is GeoTek’s opinion
that the potential for liquefaction and seismic induced (“dry sand”) settlement at this site is

very low.

4.4.3 Other Seismic Hazards

The potential for secondary seismic hazards such as seiche and tsunami is considered to be
remote due to site elevation and distance from an open body of water. Due to the absence of
a nearby free-face and the very low liquefaction hazard, the potential for lateral spreading is
considered to be nil.

5. CONCLUSIONS AND RECOMMENDATIONS

5. GENERAL

Development of the site appears feasible from a geotechnical viewpoint. The specific
recommendations for site development provided in this report will need to be further
evaluated when development plans are provided for review. The following sections present
general recommendations. More specific geotechnical recommendations for site development
can be provided when more finalized site development plans are available for review.

5.2 EARTHWORK CONSIDERATIONS

5.2.1 General

Earthwork and grading should be performed in accordance with the applicable grading
ordinances of the City of San Bernardino, the 2022 California Building Code (CBC) and
recommendations contained in this report. The General Grading Guidelines included in
Appendix B outline general procedures and do not anticipate all site-specific situations. In the
event of conflict, the recommendations presented in the text of this report should supersede
those contained in Appendix B.
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5.2.2 Site Clearing and Demolition

Initial site preparation should commence with removal of debris, pavements, underground
utilities, deleterious materials and vegetation within the limits of the planned improvements.
Existing utilities, not planned for re-use, should be capped off at the property boundaries and
removed. All materials generated by demolition and site clearing operations should be
properly disposed of off-site. Voids resulting from removing any materials should be replaced
with engineered fill materials with expansion characteristics similar to the onsite materials.

5.2.3 Remedial Grading

All existing undocumented fill and the upper five (5) feet of the alluvial fan deposits should be
removed to expose competent materials for all areas to receive new fill and/or surface
improvements. Competent materials are considered to be undisturbed alluvial fan deposits
with a minimum of 85 percent relative compaction (ASTM DI1557) and little to no visible
porosity. Removal depths are anticipated to range from about five (5) to 14 feet across the
majority of the site (Lawson, 2004).

The actual depths of removals should be determined by a GeoTek representative during site
grading based on actual soil conditions encountered. Remedial excavations should be taken to
a relatively level bottom across individual building pads. The bottoms of all remedial
excavations should be reviewed and approved by a GeoTek representative.

Following approval of excavation bottoms, the exposed subgrade soils should be scarified to a
depth of about twelve (12) inches, be moisture treated to slightly above the soil’s optimum
moisture content (ASTM D1557) and then be compacted to at least 90% of the soil’s maximum
dry density (ASTM D1557).

Testing by GeoTek is recommended to document that the engineered fill soils have been
properly moisture conditioned and compacted as recommended.

Lawson (2004) and LGC (2005) previously excavated approximately 1,000 linear feet of fault
trenches to depths up to seven (7) feet below existing grades without properly engineering
backfill soils. These previous fault trenches should be completely identified, followed by the
removal and replacement of all fault trench excavation backfill soil as properly compacted
engineered fill.

5.2.4 Pavement Areas

Undocumented fill should be removed below proposed pavement areas. If no undocumented
fill is encountered or is relatively shallow, the natural soils should be overexcavated to a depth
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of 12 inches below existing grade or |2 inches below proposed finished grade, whichever is
deeper. Finished grade is defined as the top of the subgrade. The exposed soils in these areas
and in cut areas should be scarified to a depth of approximately eight inches, moistened to at
least the optimum moisture content and compacted to a minimum relative compaction of at
least 95 percent of maximum dry density as determined by ASTM D 557 test procedures.

5.2.5 Hardscape Areas

Undocumented fill should be removed below hardscape areas. The exposed soils in these areas
and in cut areas should be scarified to a depth of approximately eight inches, moistened to at
least the optimum moisture content and compacted to a minimum relative compaction of at
least 90 percent of maximum dry density as determined by ASTM D 1557 test procedures.

5.2.6 Slope Construction

Grading details for slope construction are presented as details B-2 and B-3 in Appendix B. Cut
slopes in the alluvial fan deposits constructed at maximum gradients of 2:| (horizontal: vertical) or
flatter, in accordance with industry standards, are anticipated to be grossly stable. Surficial stability
should be assessed during grading by an engineering geologist. An engineering geologist should
observe all cut slopes. Cut slopes should expose competent native alluvial fan deposits. If
adverse structure or incompetent materials are exposed and identified in the cut slopes,
stabilization fills may be recommended.

Swales should be constructed at the top of all slopes to collect and divert drainage away from
the slope face. Drainage should be directed to an approved drainage discharge location. Swales
should be constructed with concrete, shotcrete or approved non-erosive material. Swales
should be cleaned of loose soil and debris on an on-going basis.

Fill slopes constructed at maximum gradients of 2:1 (horizontal: vertical), in accordance with
industry standards, are anticipated to be both grossly and surficially stable. Where fill is to be
placed against sloping terrain with gradients of 5:1 (horizontal: vertical) or steeper, the sloping
ground surface should be benched to remove loose and disturbed surface soil to assure that the
new fill is placed in direct contact with competent bedrock and to provide horizontal surfaces for
fill placement. A minimum |0- to |5-foot-wide keyway should be constructed at the toe of the fill
slope areas extending at least 2 to 3 feet vertically into competent natural material.

The base of the keyways and benches should be sloped back into the hillside at a gradient of at
least two percent. The base of the benches should be evaluated by a representative of GeoTek
prior to processing. Upon approval, the exposed materials should be moistened to at least the
optimum moisture content and densified to a relative compaction of at least 90 percent of
maximum dry density as determined by ASTM D 1557 test procedures.
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Fill slopes should also be overbuilt and cut-back to their design grade or the slopes should be
back-rolled with a sheepsfoot roller or similar compaction equipment at vertical heights not
exceeding four (4) feet. The finished graded slope surface should be compacted to at least 90
percent of the soil's maximum dry density per ASTM DI1557. A suitable alternative would be to
compact the slopes during construction and then roll the final slope to provide a dense, erosion
resistant surface.

Berms should be constructed and maintained at the top of all fill slopes to divert drainage away
from the slope faces. An abatement program to control ground-burrowing rodents should be
implemented and maintained. Burrowing rodents can decrease the long-term performance of
slopes.

5.2.7 Canyon Subdrains

Canyon subdrains should be installed in major drainage swales that will be filled with at least 10
feet of fill. A typical canyon subdrain detail is provided as Figure B-l in Appendix B. The actual
locations of subdrains should be determined by a GeoTek representative during grading based
on the conditions encountered. The canyon subdrains should be tied into the project storm
drain system (where possible) or daylighted as appropriate. The final 20-foot segment of the
subdrain should consist of a non-perforated pipe. Subdrains that discharge into a natural
drainage course or open space area should be provided with a permanent headwall structure.

5.2.8 Transition Lots and Cut Lots

Rough grading will create cut, cutffill transition and shallow fill lots. All lots should be
overexcavated such that all building pads are underlain by at least five (5) feet of compacted
engineered fill and overexcavation bottoms should slope to drain to the adjacent street or
suitable direction so ponding of water is not likely to occur. The lateral extent of this
recommendation should include the area extending at least five (5) feet beyond the building
limits.

Transition (i.e., cut/fill) lots should be overexcavated a minimum of five (5) feet below proposed
grades or to a depth of 1/3 the maximum fill thickness.

All cut lots should be overexcavated to a depth of five (5) feet below proposed grade and
replaced with engineered fill.

5.2.9 Engineered Fill

The on-site soils are generally considered suitable for reuse as engineered fill provided they
are free from vegetation, debris and other deleterious material. The alluvial materials are
anticipated to contain significant quantities of oversized rocks (i.e., greater than six (6) inches
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maximum size). Special excavation techniques and/or equipment (screens) may be required to
create acceptable fill.

Any undercut areas should be brought to final subgrade elevations with fill materials that are
placed and compacted in general accordance with minimum project standards. Engineered fill
should be placed in six-inch to eight-inch loose lifts, moisture conditioned to at least the
optimum moisture content and compacted to a minimum relative compaction of 90 percent as
determined by ASTM D557 test procedures.

5.2.10 Excavation Characteristics

Excavations in the on-site earth materials should be readily accomplished with heavy-duty
earthmoving or excavating equipment in good operating condition.

Oversized rocks (>6 inches) should be anticipated on this site. The alluvial fan materials are
anticipated to contain significant quantities of oversize (i.e., greater than six inches maximum
size). Special excavation techniques and/or equipment (screens) may be required to create
acceptable fill.

Overexcavation of drive/street areas during rough grading should be considered due to the
anticipated oversized materials to prevent significant trenching difficulties associated with utility
installations. The overexcavation should extend to a depth of at least two (2) feet below the
deepest planned utility and then be backfilled with properly compacted fill.

5.2.11 Trench Excavations and Backfill

Temporary trench excavations within the on-site materials should be stable at |.5:1 inclinations
for short durations during construction and where cuts do not exceed |5 feet in height. It is
anticipated that temporary cuts to a maximum height of four (4) feet can be excavated
vertically.

Trench excavations should conform to Cal-OSHA regulations. The contractor should have a
competent person, per OSHA requirements, on site during construction to observe conditions
and to make the appropriate recommendations.

Utility trench backfill should be compacted to at least 90 percent relative compaction (as
determined by ASTM D 1557 test procedures). Under-slab trenches should also be
compacted to project specifications. Where applicable, based on jurisdictional requirements,
the top 12 inches of backfill below subgrade for road pavements should be compacted to at
least 95 percent relative compaction. On-site materials may not be suitable for use as bedding

@3

GEOTEK



VERDEMONT HEIGHTS |, LLC Project No. 4044-CR
Updated Geotechnical Report October 1, 2024
San Bernardino, San Bernardino County, California Page 16

material but should be suitable as backfill provided particles larger than six (6) inches are
removed.

Compaction should be achieved with a mechanical compaction device. Ponding or jetting of
trench backfill is not recommended. If backfill soils have dried out, they should be properly
moisture conditioned prior to placement in trenches.

5.2.12 Shrinkage and Subsidence

For planning purposes, a shrinkage factor of about 10 to 15 percent may be considered for
removal of any undocumented fill and alluvial materials that are removed and replaced as
engineered fill.

It should be noted that the volume associated with the possible removal of oversize rocks
greater than |2-inches in diameter from the site during grading, overexcavations or utility
trenching should be accounted for in determining final earthwork quantities.

A subsidence loss of up to approximately 0.1 foot is estimated for the project.

Site balance areas should be available in order to adjust project grades, depending on actual
field conditions at the conclusion of earthwork construction.

5.2.13 Oversize Rock Materials

Excavations within the alluvial materials will most likely generate oversize materials (greater
than 6 inches in maximum dimension). Oversize rocks (exceeding 12 inches in maximum
dimension) are anticipated to be encountered during grading. Rocks up to six (6) inches in
diameter may be placed within the upper three (3) feet of the building pads. Rocks greater
than six (6) inches, and less than |2-inches in diameter, may be placed in fills three (3) to five
(5) feet below finish grade if no improvements are planned for those areas than could be
adversely impacted (i.e., utilities, pools, etc.). Rocks greater than |2- inches and less than 24-
inches in diameter may be placed in fills five (5) to 10 feet below finish grade. Rocks greater
than 24-inches can be incorporated in the fills provided they comply with the Rock Burial
Details presented on Plate B-4 in Appendix B. Alternatively, oversized materials can be used
as slope protection, riprap, crushed or exported from the site.
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5.3 DESIGN RECOMMENDATIONS

5.3.1 Foundation and Building Slab Design Criteria

Foundation design criteria for a conventional foundation system, in general conformance with
the 2022 CBC, are presented below for the proposed residential structures associated with
the project. The graded site soils are anticipated to have a “Very Low” (0-20) expansion index
(El) in accordance with ASTM D 4829. Typical design criteria for the site based upon a “Very
Low” expansion index are tabulated below. These are minimal recommendations and are not
intended to supersede the design by the project structural engineer.

The conventional foundation elements for the proposed buildings should bear entirely in
engineered fill soils or competent native alluvial fan materials (not a combination of the two).
Foundations should be designed in accordance with the 2022 CBC.

Expansion index and soluble sulfate testing of the soils should be performed during
construction to evaluate the as-graded conditions. Final recommendations should be based
upon the actual as-graded soils conditions.

A summary of the foundation design recommendations is presented in the following table:

GEOTECHNICAL RECOMMENDATIONS FOR FOUNDATION DESIGN

Design Parameter “Very Low’’ Expansion Index
Minimum Foundation Depth (inches below lowest 12
adjacent grade)
Minimum Foundation Width (Inches)* 12
Minimum Slab Thickness (actual)' 4 — Actual
6” x 6” —W1.4 x WI.4 welded wire fabric placed
Minimum Slab Reinforcing in middle of slab or No. 3 bars at 24-inch centers

placed in middle of slab

Two No. 4 reinforcing bars,

Minimum Footing Reinforcement
one placed near the top and one near the bottom

Minimum of 100% of the optimum moisture
content to a depth of at least 12 inches prior to
placing concrete

Presaturation of Subgrade Soil
(Percent of Optimum)

*Code minimums per Table 1809.7 of the 2022 CBC should be complied with.

5.3.1.1 An allowable soil bearing capacity of 2,000 pounds per square foot (psf) may be used
for design of continuous and perimeter footings 12 inches deep and |2 inches wide,
and pad footings 24 inches square and |2 inches deep. Additionally, an increase of
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5.3.1.2
5.3.1.3
53.14
53.1.5

one-third may be applied when considering short-term live loads (e.g., seismic and
wind loads). This bearing capacity contains a minimum factor of safety of three (3).

Based on the recommended site grading, it is estimated a total static settlement of less
than one (I) inch will occur. A differential static settlement of about "2 inch over a 40-
foot span is also estimated.

The passive earth pressure may be computed as an equivalent fluid having a density of
350 psf per foot of depth, to a maximum earth pressure of 3,500 psf for footings
founded on engineered fill. The allowable passive earth pressure contains a factor of
safety of 1.5. An allowable coefficient of friction between soil and concrete of 0.40
may be used with dead load forces. The coefficient of friction contains a reduction
value of one-third. Passive pressure and frictional resistance can be combined without
reduction. The upper one (I) foot of soil should be ignored in the passive pressure
calculations unless the surface is covered with pavement.

A grade beam, a minimum of 12 inches wide and 12 inches deep, should be utilized
across large entrances. The base of the grade beam should be at the same elevation as
the bottom of the adjoining footings.

GeoTek recommends that control joints in slabs be placed in two directions spaced
approximately 24 to 36 times the thickness of the slab in inches. These joints are a
widely accepted means to control cracks and should be reviewed by the project
structural engineer.

5.3.2 Moisture and Vapor Retarding System

5.3.2.1

A moisture and vapor retarding system should be placed below slabs-on-grade where
moisture migration through the slab is undesirable. Guidelines for these are provided
in the 2022 California Green Building Standards Code (CALGreen) Section 4.505.2,
the 2022 CBC Section 1907.1 and ACI 360R-10. The vapor retarder design and
construction should also meet the requirements of ASTM E 1643. A portion of the
vapor retarder design should be the implementation of a moisture vapor retardant
membrane.

It should be realized that the effectiveness of the vapor retarding membrane can be
adversely impacted as a result of construction related punctures (e.g., stake
penetrations, tears, punctures from walking on the vapor retarder placed atop the
underlying aggregate layer, etc.). These occurrences should be limited as much as
possible during construction. Thicker membranes are generally more resistant to
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accidental puncture than thinner ones. Products specifically designed for use as
moisture/vapor retarders may also be more puncture resistant. Although the CBC
specifies a 6-mil vapor retarder membrane, it is GeoTek’s opinion that a minimum 10
mil thick membrane with joints properly overlapped and sealed should be considered,
unless otherwise specified by the slab design professional. The membrane should
consist of Stego wrap or the equivalent.

Moisture and vapor retarding systems are intended to provide a certain level of
resistance to vapor and moisture transmission through the concrete, but do not
eliminate it. The acceptable level of moisture transmission through the slab is to a
large extent based on the type of flooring used and environmental conditions.
Ultimately, the vapor retarding system should be comprised of suitable elements to
limit migration of water and reduce transmission of water vapor through the slab to
acceptable levels. The selected elements should have suitable properties (i.e.
thickness, composition, strength, and permeability) to achieve the desired
performance level.

Moisture retarders can reduce, but not eliminate, moisture vapor rise from the
underlying soils up through the slab. Moisture retarder systems should be designed
and constructed in accordance with applicable American Concrete Institute, Portland
Cement Association, ASTM, CALGreen and California Building Code requirements
and guidelines.

GeoTek recommends that a qualified person, such as the flooring contractor,
structural engineer, architect, and/or other experts specializing in moisture control
within the building be consulted to evaluate the general and specific moisture and
vapor transmission paths and associated potential impact on the proposed
construction. That person (or persons) should provide recommendations relative to
the slab moisture and vapor retarder systems and for migration of potential adverse
impact of moisture vapor transmission on various components of the structures, as
deemed appropriate.
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In addition, the recommendations in this report and GeoTek’s services in general are
not intended to address mold prevention; since GeoTek, along with geotechnical
consultants in general, do not practice in the area of mold prevention. If specific
recommendations addressing potential mold issues are desired, then a professional
mold prevention consultant should be contacted.

5.3.3 Miscellaneous Foundation Recommendations

5.3.3.1 To minimize moisture penetration beneath the slab-on-grade areas, utility trenches
should be backfilled with engineered fill, lean concrete or concrete slurry where they
intercept the perimeter footing or thickened slab edge.

5.3.3.2 Soils from the footing excavations should not be placed in the slab-on-grade areas
unless properly compacted and tested. The excavations should be free of
loose/sloughed materials and be neatly trimmed at the time of concrete placement.

5.3.4 Foundation Setbacks

Where applicable, the following setbacks should apply to all foundations. Any improvements
not conforming to these setbacks may be subject to lateral movements and/or differential
settlements:

* The outside bottom edge of all footings should be set back a minimum of H/3 (where H
is the slope height) from the face of any descending slope. The setback should be at
least seven (7) feet and need not exceed 40 feet.

* The bottom of all footings for structures near retaining walls should be deepened so as
to extend below a |:| projection upward from the bottom inside edge of the wall stem.

* The bottom of any proposed foundations for structures should be deepened so as to
extend below a |:1 projection upward from the bottom of the nearest excavation.

5.4 RETAINING WALL DESIGN AND CONSTRUCTION

5.4.1 General Design Criteria

Retaining wall foundations embedded a minimum of 12 inches into engineered fill or competent
bedrock should be designed using an allowable bearing capacity of 2,000 psf. An increase of
one-third may be applied when considering short-term live loads (e.g., seismic and wind loads).
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The passive earth pressure may be computed as an equivalent fluid having a density of 350 psf
per foot of depth, to a maximum earth pressure of 3,500 psf. A coefficient of friction between
soil and concrete of 0.40 may be used with dead load forces. Passive pressure and frictional
resistance can be combined without reduction.

An equivalent fluid pressure approach may be used to compute the horizontal active pressure
against the wall. The appropriate fluid unit weights are given in the table below for specific

slope gradients of retained materials.

Surface Slope of Retained Materials X .
Equivalent Fluid Pressure (PCF)
(H:V)
Level 35
2:1 55

For walls with a retained height greater than six (6) feet, an incremental seismic pressure
should be included into the wall design. Where needed, it is recommended that an incremental
seismic load for unrestrained walls with level backfill of 18H” [Units: pounds per lineal foot of
wall] should be included into the wall design to account for seismic loading conditions, where H
is the retained height of the wall. For unrestrained walls with a retained height greater than six
(6) feet with backfill of a 2:1 [horizontal: vertical] gradient, a dynamic load increment of 29H>
should be included in the wall design. These incremental seismic loads may be assumed to be
applied at a point |1/3H above the base of the wall.

5.4.2 Restrained Retaining Walls

Any retaining wall that will be restrained prior to placing backfill or walls that have male or
reentrant corners should be designed for at-rest soil conditions using an equivalent fluid
pressure of 55 pcf (select backfill), plus any applicable surcharge loading. For areas having male
or reentrant corners, the restrained wall design should extend a minimum distance equal to
twice the height of the wall laterally from the corner, or as otherwise determined by the
structural engineer.

5.4.2.1 Other Design Considerations

= Retaining and garden wall foundation elements should be designed in accordance with
building code setback requirements. A minimum horizontal setback distance of five (5)
feet as measured from the bottom outside edge of the footing to a sloped face is
recommended.
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* Wall design should consider the additional surcharge loads from superjacent slopes
and/or footings, where appropriate.

* No backfill should be placed against concrete until minimum design strengths are
evident by compression tests of cylinders.

* The retaining wall footing excavations, backcuts and backfill materials should be
approved by the project geotechnical engineer or their authorized representative.

= Positive separations should be provided in garden walls at horizontal distances not
exceeding 20 feet.

5.4.3 Soil Corrosivity

The soil resistivity at this site was tested in the laboratory on one (I) sample collected during
the previous field investigation conducted (Lawson, 2004). The results of the testing indicate
that the on-site soils are considered “mildly corrosive” (15,000 ohm-cm) (Roberge, 2000) to
buried ferrous metal in accordance with current standards used by corrosion engineers.
Recommendations for protection of buried ferrous metal should be provided by a corrosion
engineer. Additional corrosion testing should be performed at the time of site grading to
review the corrosion potential of the as-graded soils.

5.4.4 Soil Sulfate Content

The sulfate content was determined in the laboratory on one (1) sample collected during the
previous field investigation conducted (Lawson, 2004). The results indicate that the water-
soluble sulfate result is less than 0.1 percent by weight, which is considered “negligible” as per
Table 19.3.1.1 of ACI 318-19. Based on the test results and Table 19.3.1.]1 of ACI 318-19, no
special recommendations for concrete are required for this project due to soil sulfate
exposure. Additional soil sulfate content testing should be performed at the time of site
grading to review the soil sulfate exposure potential of the as-graded soils.

5.4.5 Import Soils

Import soils should have expansion characteristics similar to the on-site soils. GeoTek also
recommends that the proposed import soils be tested for expansion and sulfate potential.
GeoTek should be notified a minimum of 72 hours prior to importing so that appropriate
sampling and laboratory testing can be performed.

5.5 PAVEMENT DESIGN CONSIDERATIONS

Pavement design for proposed on-site pavement (i.e., local and collector) improvements was
conducted per Caltrans Highway Design Manual guidelines for flexible pavements. An R-value of
40 is being estimated for the post-graded roadway subgrade soils. For preliminary pavement
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design, assumed Traffic Indexes (TI) of 5.5 and 7.0 were used. Final pavement design should be
based on R-value testing of the graded street subgrades and the assigned Tl values. Based on
the assumptions noted, the following preliminary pavement design recommendations are
provided.

. Thickness of
Thickness of Asphalt Concrete
TI . Aggregate Base
(inches) .
(inches)
5.5 (Local) 4.0 4.0
7.0 (Collector) 4.0 7.0

The TlIs used in the pavement design are typically considered reasonable values for the
proposed project street areas and should provide a pavement life of approximately 20 years
with a normal amount of flexible pavement maintenance. Irrigation adjacent to pavements,
without a deep curb or other cutoff to separate landscaping from the paving may result in
premature pavement failure. Traffic parameters used for design were selected based upon
engineering judgment and not upon information furnished to us such as an equivalent wheel
load analysis or a traffic study.

The recommended pavement sections provided are intended as a minimum guideline and final
selection of pavement cross section parameters should be made by the project civil engineer,
based upon the local laws and ordinates, expected subgrade and pavement response, and
desired level of conservatism. If thinner or highly variable pavement sections are constructed,
increased maintenance and repair could be expected. Final pavement design should be checked
by testing of soils exposed at subgrade (the upper 12 inches) after final grading has been
completed.

Asphalt concrete and aggregate base should conform to current Caltrans Standard
Specifications Section 39 and 26-1.02, respectively. As an alternative, asphalt concrete can
conform to Section 203-6 of the current Standard Specifications for Public Work (Green
Book). Crushed aggregate base or crushed miscellaneous base should conform to Section 200-
2.2 and 200-2.4 of the Green Book, respectively. Pavement base should be compacted to at
least 95 percent of the ASTM D1557 laboratory maximum dry density (modified proctor).

All pavement installation, including preparation and compaction of subgrade, compaction of
base material, placement, rolling and compaction of asphaltic concrete, should be performed in
accordance with the City of San Bernardino specifications, and under the observation and
testing of GeoTek and a City Inspector where required. Jurisdictional minimum compaction
requirements in excess of the aforementioned minimums may govern.

@3

GEOTEK



VERDEMONT HEIGHTS |, LLC Project No. 4044-CR
Updated Geotechnical Report October 1, 2024
San Bernardino, San Bernardino County, California Page 24

Deleterious material, excessive wet or dry pockets, oversized rock fragments, and other
unsuitable yielding materials encountered during grading should be removed. Once existing
compacted fills are brought to the proposed pavement subgrade elevations, the subgrade
should be proof rolled in order to check for a uniform and unyielding surface. The upper 12
inches of pavement subgrade soils should be scarified, moisture conditioned at or near
optimum moisture content, and recompacted to at least 95 percent of the laboratory
maximum dry density (ASTM D1557). If loose or yielding materials are encountered during
construction, additional evaluation of these areas should be carried out by GeoTek. All
pavement section changes should be properly transitioned.

5.6 CONCRETE CONSTRUCTION

5.6.1 General

Concrete construction should follow the 2022 CBC and ACI guidelines regarding design, mix
placement and curing of the concrete. If desired, GeoTek could provide quality control testing
of the concrete during construction.

5.6.2 Concrete Flatwork

Exterior concrete slabs and sidewalks should be designed using a four-inch minimum thickness.
No specific reinforcement is required from a geotechnical perspective. However, some
shrinkage and cracking of the concrete should be anticipated as a result of typical mix designs
and curing practices commonly utilized in industrial construction.

Sidewalks and driveways may be under the jurisdiction of the governing agency. If so,
jurisdictional design and construction criteria would apply, if more restrictive than the
recommendations presented in this report.

Subgrade soils should be pre-moistened prior to placing concrete. The subgrade soils below
exterior slabs, sidewalks, driveways, etc. should be pre-saturated to a minimum of 100% of the
optimum moisture content to a depth of 12 inches for soils having a “Very Low” expansion
index.

All concrete installation, including preparation and compaction of subgrade, should be

performed in accordance with the City of San Bernardino specifications, and under the
observation and testing of GeoTek and a City inspector, if necessary.
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5.6.3 Concrete Performance

Concrete cracks should be expected. These cracks can vary from sizes that are “hairline” to
more than |/8 inch in width. Most cracks in concrete while unsightly do not significantly impact
long-term performance. While it is possible to take measures (proper concrete mix,
placement, curing, control joints, etc.) to reduce the extent and size of cracks that occur, some
cracking will occur despite the best efforts to minimize it. Concrete undergoes chemical
processes that are dependent on a wide range of variables, which are difficult, at best, to
control. Concrete, while seemingly a stable material, is subject to internal expansion and
contraction due to external changes over time.

One of the simplest means to control cracking is to provide weakened control joints for
cracking to occur along. These do not prevent cracks from developing; they simply provide a
relief point for the stresses that develop. These joints are a widely accepted means to control
cracks but are not always effective. Control joints are more effective the more closely spaced
they are. GeoTek suggests that control joints be placed in two directions and located a
distance approximately equal to 24 to 36 times the slab thickness.

Exterior concrete flatwork (patios, walkways, driveways, etc.) is often some of the most visible
aspects of site development. They are typically given the least level of quality control, being
considered “non-structural” components. It is suggested that the same standards of care be
applied to these features as to the structures themselves.

5.7 POST CONSTRUCTION CONSIDERATIONS

5.7.1 Landscape Maintenance and Planting

Water has been shown to weaken the inherent strength of soil, and slope stability is
significantly reduced by overly wet conditions. Positive surface drainage away from graded
slopes should be maintained and only the amount of irrigation necessary to sustain plant life
should be provided for planted slopes. Controlling surface drainage and runoff and maintaining
a suitable vegetation cover can minimize erosion. Plants selected for landscaping should be
lightweight, deep-rooted types that require little water and are capable of surviving the
prevailing climate.

Overwatering should be avoided. Care should be taken when adding soil amendments to avoid

excessive watering. Leaching as a method of soil preparation prior to planting is not
recommended. An abatement program to control ground-burrowing rodents should be
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implemented and maintained. This is critical as burrowing rodents can decrease the long-term
performance of slopes.

It is common for planting to be placed adjacent to structures in planter or lawn areas. This will
result in the introduction of water into the ground adjacent to the foundations. This type of
landscaping should be avoided. Planters within 30 feet of the buildings should be above ground
and underlain by a concrete slab. Waterproofing of the foundation and/or subdrains may be
warranted and advisable. GeoTek could discuss these issues, if desired, when plans are made
available.

5.7.2 Drainage

The need to maintain proper surface drainage and subsurface systems cannot be overly
emphasized. Positive site drainage should be maintained at all times. Drainage should not flow
uncontrolled down any descending slope. Water should be directed away from foundations
and not allowed to pond or seep into the ground adjacent to the footings and floor-slabs. Pad
drainage should be directed toward approved areas and not be blocked by other
improvements.

It is the owner’s responsibility to maintain and clean drainage devices on or contiguous to their
lot. In order to be effective, maintenance should be conducted on a regular and routine
schedule and necessary corrections made prior to each rainy season.

5.8 PLAN REVIEW AND CONSTRUCTION OBSERVATIONS

GeoTek recommends that site grading, specifications, retaining wall/shoring plans and
foundation plans be reviewed by this office prior to construction to check for conformance
with the recommendations of this report. Additional recommendations may be necessary
based on these reviews. GeoTek also recommends that representatives from this firm be
present during site grading and foundation construction to check for proper implementation of
the geotechnical recommendations. The owner/developer should have GeoTek’s
representative perform at least the following duties:

= Observe site clearing and grubbing operations for proper removal of unsuitable
materials.

= Observe and test bottom of removals prior to fill placement.

= Evaluate the suitability of on-site and import materials for fill placement and collect soil
samples for laboratory testing when necessary.
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= Observe the fill for uniformity during placement including utility trenches.

= Test the fill for field density and relative compaction.

= Test the near-surface soils to verify proper moisture content.

= Observe and probe foundation excavations to confirm suitability of bearing materials.

If requested, a construction observation and compaction report can be provided by GeoTek,
which can comply with the requirements of the governmental agencies having jurisdiction over
the project. GeoTek recommends that these agencies be notified prior to commencement of
construction so that necessary grading permits can be obtained.

6. LIMITATIONS

This evaluation does not and should in no way be construed to encompass any areas beyond
the specific area of proposed construction as indicated to us by the client. Further, no
evaluation of any existing site improvements is included. The scope is based on GeoTek’s
understanding of the project and the client’s needs, GeoTek’s proposal (Proposal No.
P-0902124-CR) dated September 6, 2024, and geotechnical engineering standards normally
used on similar projects in this region.

The materials observed on the project site appear to be representative of the area; however,
soil and bedrock materials vary in character between excavations and natural outcrops or
conditions exposed during site construction. Site conditions may vary due to seasonal changes
or other factors. GeoTek, Inc. assumes no responsibility or liability for work, testing or
recommendations performed or provided by others.

Since GeoTek’s recommendations are based on the site conditions observed and encountered,
and laboratory testing, GeoTek’s conclusions and recommendations are professional opinions
that are limited to the extent of the available data. Observations during construction are
important to allow for any change in recommendations found to be warranted. These
opinions have been derived in accordance with current standards of practice and no warranty
is expressed or implied. Standards of practice are subject to change with time.

7. SELECTED REFERENCES

American Concrete Institute (ACIl), 2006, Publication 302.2R-06, Guide for Concrete Slabs
That Receive Moisture Sensitive Flooring Materials.

@3

GEOTEK



VERDEMONT HEIGHTS |, LLC Project No. 4044-CR
Updated Geotechnical Report October 1, 2024
San Bernardino, San Bernardino County, California Page 28

, 2008, Publication 330R-08, Guide for The Design and Construction of Concrete
Parking Lots.

, 2010, Publications 360R-10, Guide to Design of Slabs-On-Ground.
, 2019, Publications 318-19, Building Code Requirements for Structural Concrete.

American Society of Civil Engineers (ASCE), 2017, “Minimum Design Loads for Buildings and
Other Structures,” ASCE/SEI 7-16.

Bonadiman, “Tentative Tract Map No. 20707”, undated.

Bowles, |. E., 1977, “Foundation Analysis and Design”, Second Edition.

Bryant, W.A,, and Hart, E\W., 2007, "Fault Rupture Hazard Zones in California, Alquist-Priolo
Earthquake Fault Zoning Act with Index to Earthquake Fault Zones Maps," California
Geological Survey: Special Publication 42.

California Code of Regulations, Title 24, 2022, “California Building Code,” 2 volumes.
California Department of Transportation, 2018, “Highway Design Manual”, 6™ Edition.

California Geological Survey (CGS, formerly referred to as the California Division of Mines and
Geology), 1977, “Geologic Map of California.”

, 1998, “Maps of Known Active Fault Near-Source Zones in California and Adjacent
Portions of Nevada,” International Conference of Building Officials.

, 2008, “Guidelines for Evaluating and Mitigating Seismic Hazards in California,” Special
Publication | I7A.

Dibblee, T.W. and Minch, J.A., 2004, “Geologic Map of the San Bernardino North/North "2 of
San Bernardino South Quadrangles, San Bernardino and Riverside Counties, California,”
Dibblee Geological Foundation, Dibblee Foundation Map DF-127, 1:24,000.

GeoTek, Inc., In-house proprietary information.

Lawson & Associates Geotechnical Consulting, Inc., 2004, “Preliminary Geotechnical and Fault
Investigation, Proposed 70-Acre, 97-Lot Residential Development, Located Northeast of
the Perrin Drive and Magnolia Avenue, City of San Bernardino, San Bernardino County,
California,” Project No. 032242-10, dated July 20.

LGC Inland, Inc., 2005, “Second Response to the City of San Bernardino Review Comments
Regarding Preliminary Geotechnical and Fault Investigation, Proposed 70-Acre, 90-Lot
Residential Development, Located Northeast of Perrin Drive and Magnolia Avenue, City

@3

GEOTEK



VERDEMONT HEIGHTS |, LLC Project No. 4044-CR
Updated Geotechnical Report October 1, 2024
San Bernardino, San Bernardino County, California Page 29

of San Bernardino, San Bernardino County, California,” Project No. 1032242-50, dated
December 5.

Roberge, P. R., 2000, “Handbook of Corrosion Engineering”.

Southern California Earthquake Center (SCEC), 1999, Martin, G. R, and Lew, M, ed,
“Recommended Procedures for Implementation of DMG Special Publication 117,

Guidelines for Analyzing and Mitigating Liquefaction Hazards in California,”, dated March
1999.

State of California, California Geological Survey (CGS, formerly referred to as the California
Division of Mines and Geology), 2008, “Guidelines for Evaluating and Mitigating Seismic
Hazards in California,” Special Publication | I7A.

Terzaghi, K. and Peck, R. B., 1967, “Soil Mechanics in Engineering Practice”, Second Edition.

U.S. Seismic Design Maps (http://earthquake.usgs.gov/designmaps).

GEOTEK


http://earthquake.usgs.gov/designmaps

LN I
& | { ~ 124 - J |
(‘069, ; ‘ :‘ — il P
b ) NN
o ‘ . |
N AN = "
R 'v.‘"Q ..J' N =
NN AN 2
2N AN /
ira QNS . 5 g
\ - §° SANRE A q} ) |
3 2 < "o {7
bb - g ! A J(]Zﬂ
>
/ 4 A f
N ] g (S
i Q ¢ i =
) 3 = 300
/ % - T ] b
& A B .
" | = /] =) > AN
e NN \Y @ 2
:' U, 25 ; 4400 /
3 } = APPROXIMATE (@ S\
x | - SITE AREA Y s
‘ 7200 > o1 7
g Q
8 {7 : )
o~ " s 11"
E “d‘\\ Y b= 1 /: I
&/ A : P \
$ \\ /b )
EY N | I
\ / ~
e R S N A rer ey —_ ., I
N
& o /i
E 4 - { ’
12| e
3\ =
3| Y s
R A 1 SNy
N H
\a =
\ A § 0‘ \ 20
i N\
X o LA
B &/ \
[a) G
A & \ =
\ %a ' E Y N =0
T \
K/
éo J
N
&
- ’E RD -
N VYL
r ;\u\-"ck/w‘{?’} S
L 1 - — )
Modified from the San Bernardino North [ - |
2021 7.5-Minute Topographic Map Sheet 025 0.5 1 1.5 3
5 N -IR

GFR Homes
Tract No. 20707

San Bernardino, San Bernardino County,

California

NORTH

Project No. 4044-CR

Figure |

Site Location
and
Topography

Map

GEOTEK




SAN BERNARDINO, CA 92408

FAX 381-1721
%lmn com

SEPH E. BONADIMAN & ASSOCIATES, INC.

No. C—70944 ENGINEERS - G.I.S. - SURVEYING - PLAHMING

ADlMANE@*‘”ﬂ*ﬁﬁﬁﬁ?& / ( 17/ $ V4 , S, ( {5 $ &7 O $ 3 1R

Exp. 6—30-25

. 6,7 (
D ~ d/d’ EAdKE ZX X X r61688U yWX oriiriAU d W Aridriiis

N
- Z
/ 2
3
T
&
2, S
Z Q
GEOTEK, INC. - 2
o
1548 NORTH MAPLE STREET % 034—8 1 21 _04
CORONA, CA 92880 Y S
” R
951-710-1160 = &
: S
CONTACTS: P ) X4 S
EDWARD H. LaMONT S . S Y
ROBERT R. RUSSELL &
o 1 +/9,8&,1,7< 09
THE CENTERLINE OF LITTLE LEAGUE o NOT TO SCALE
o ) E N N Iy g e arrrorryzyyyyanilimthmimmuwin 2’/ [N N\ |~ —— — /ey i 00 IR NN o
DRIVE BEING N27°48 02'E PER A W o
P NN NN N Z o s LB R
PARCEL MAP NO. 1466, M.B. 14/69. W&SSN\NN )l S\ O (@ ”
S 4 i o~ RN e /1/0 //1/0
S 7 — e NN N 7 (<“
-’ § R 0/?
e ® el "y
e Q
OWNER: Verdemont Heights | LLC = %
4 S NN &G 1]/ /) 2 110000777027/ | L0077/ /7 I~ @
2 a -
\Eﬂ'%:b é —=
434 N. 2nd Ave, Upland, CA 91786 10‘3&' < 42
. /i o
CONTACT: Felizardo Robles Jr. (S 2 7
T A [k LA MY /I LA
Phone Number: 951-314—-1879 e
= 7
""""" &+(67187 $9(18
APPLICANT: JEC ENTERPRISES INC. s NN | ([l e il e - “y5 3 91$é l(
£L77254 NN e | 4 0 0
434 N. 2nd Ave, Upland, CA 91786 : A1 48 1 A 29
CONTACT: ARLENE ANAYA - Tee 06
909-949-1400 X106 el 127 $ 3%$57
3
-’ 1315 >
- %iiﬁ7 & 000
{3
NE, \15(.0
o 3\
_ &N@ \ 23(1 63%&(
Jo ~ —121=28
~f = o N O 3 4— 8
= /. /2..4 f('\ \\V Q\‘O
-, b = PR VA
- ) o
¥lcs — e &
Ny L — = T N
&S NS 5
= 0
';;0 ~ /'A\\ 6 )
- ot _ @)
-’ L O
&N = = ‘/ 1\\5‘) f]/@ 6 0'0% N 2095
o) = A
2 & \ & 7 O |°<° o '\“‘?Ls W A
. 40" o e R -
X 5 & U~ 1 < pAD=20955 | S 23(1 63 @
~y %) 2 ca QA 2095 \
e 1 ~ %
N L & \®) .
= A2 S |\ PAD=2095.1 & \ & S X %,
= = ; — -
% 3 i & N Y - 5.2% — % m T T
Il = 20RA2 & PAD=20945 N o N
P A i\ >
N o — “/.') PAD=2093.5 319 — 93 5.8% . = 80,00' ~ 80.00° -\ [:) N/ \Q‘b ‘_:)
R N P . AN / Py - 08203 ~N o \ 3 P
: g 3 A9 s 5 85.87 e 992 s
= o ~ VA PAD=2092.6 o 8 B0 — 7 2, \ 7
o\ SS = 2 = 02 N = : 6
X = ! 2 ) - Y ARG Q s PAD=21075 S S
ht\ ) 77 S\ PAD=2091.7 A > S S 2 8 i © ety ] §
¢ © \ ) M <$ Z A\\b o N \ o)) ~ PAD=21165 — ":) ¢
S < S A S S ) T~ ~ 8 PAD=21132 2
LS = &0 > 10 X = & PAD=2100.0 | {2 e
5O Ak % : O3 o, 2 < PAD=2104.6 L2 \ PAD=2089,0
\\ ~ B\ PAD=209038 \_\Is: % o/ ' \@cr 2 & PAD=2100.0- | ||™ A ‘Oé‘\
Q _ O\ = - -— C
IS 7 0. - 0 PAD=2095,6 ! o7 80.00" < 7
¢ g"ib _ ™ P AD= { \ ‘?9 \b% @) , 80. ! A
N 5 Z\ /| PAD=2090. e\ ~ N\ \ PAD=2094.0 50,02 80.0 F1or Y 2
QY- C > - \ - .02 9 AN o
SN 2 | o8 g 165 PAD=2094.6 e . 79.92 5023 £ \ 863 & P 2
P ) \3 9 = 79.77 u S
T ¢ 5 i
@ ‘ 3 ; 80.52 \ PAD=2075.3 =
P ) 8 2\ PAD=2089.4 NS e . & 80.04 80.27 \ \
N B\ =80 o ' ] o ® 15630 - g4 87.13 i < o
""""""" . ;s ,:\- - \ . 20 O ~
e - & R\ 5 - | ) 2083.3 ® 2
" = PAD=2088.7 AP : x-& PAD=2088.7 ) 2 s 2079.0 207658 o
Dl o Do\ % 2 2074 2073.3 \ ‘2
- — 94 3 P ) \ \¢
. A g : - 9 R : 3
LS oS S AN e ‘{,, e PAD=2091.0 5 & . O\ \
)\ = A B F\& / PAD=208B.0. = I N 2 ~ B 8 £ O
o 0 ~ S [Te
& - ;357.1 A \ Q, = \3‘;9“ g 2 ; b vl o 2 PAD=2050,3 Va4 / X
PAD=2088.7 AN & ® "~ PAD= PAD=2058.0 ~ PAD=2057.8 ’ o p
o 7 PAD=2084.8 ‘ PAD=2073.0 PAD=2059.0 PAD=2058.5 N PAD=2056.5 A . Y X
\ 1) % . > PAD=2059;6 \ N 5 O dD
2, b_QQ ) 3 < L PAD=2053.9 /\
37 e, a 3 @ X \
X > @ PAD=2087.6 N 3 X i Ny sL < et
X\ D\ ’ e o X Ne 4 % 7 S/ »
80,1 & S AR X & ¢ : TN 800t 80.04 b - - it .
\ PSR S & R Ly N TN 907 T\ 0,03 5 ” 95" % =° o [ Pl 1 27 03
S PAD=2081.7 o o 10%% S S 16.33 {01.10 X > 391" b o ; EN ~7 \/ g
2 /
& S - & \ &8 s
2 55 5 PAD=2077.0 ; ) 2 \ — i 0ar% \ - & N A
& w2 % 6% 052% X T N P2 25%. / % > AN
PAD=2065.,0 =4 2 PAD=2084;1 . > — 57.7FS U9 o e s 65,‘% — 2 5% —— ] 38,7 N
5 o)} IN) y B d 34’ s FS
732 W\ ) oA S N 80.0
— PAD=2075.9 s ¢, R - 8000 1 S SJE2 i 8000 % AUNED A PAD=2040.3 ‘5\,@
o > 7 © =] |- o 87 > o
o 12 o PAD=20748 N > o 5 \ frei g w5t ik X 3 % 3, o o) o
PSS e O ® N PAD=2075.7 & < el o 2)
‘O 0- &Y = 7 Q, £ ., \'5 QCD -
S 2, UA\'l 2 PAD 2069,44;3 RN 5 0—34—8_ 1 21 _27 B g X 2 %)
\> & . N - 3 - Sl pAD=2057 SR 2 :
== "). 663 AD=2067.2 g - b= » PAD=2068.3 — : S PAD=2055.8 S - s )
° — > o il * o] =
T~ J T PAD=20655 S 9 \ PAD=2067.9 | |F8 N3 ) (& [// 73 S PAD=2050.6 13|  PAD=20802 PAD=2058.8 \ S PAD=20538 2 : PAD=2037.3
g : NN = 9 = e
' \SU 2048 12~ \ o .
: . R o
o, Q ) g \ .\'56 r)'ca o2
ISEX; 08> /o 81,85 80.00' ©g
? , ; . 0, y 2
@ @ \ PAD=2061.1 > 0. osll3. 52 97' 500 100,51' = 80.0 ; A% K i \
—\ R < ) 9321’ 903" 80.00 g 97.71" MY 19.09" LA L—0l A
@ T S ~ PAD=20608 S 3 & OB 4 £ ’] —~ 1 4 ’ 80.00° 80.00
: PAD=2071. 18 X _ o ' :
& & — \ \¢
< S ¢ O Y o)
30.00° Y N2 ' = X I \ )(6« o e o
9 — \ \\ PAD=20505 ({.',“? L ) 3 = = . \
. QW 7e) )
W 9 N - o £
N4 52 AR I 3 L
< pAD=20458 PAD=2083.6  F5 % B \ - 3 g D X 2 - = % )
) & & 3 2 2 = ! B > % & = %
Ve a—, \SL & , \ % & < S 2 (5 s N m PAD=2019.0 - 4 g
lWWWWQ o T o \2 @8 40 NG PAD=2037.7 " S = . = 8 % = \ il |
0 80 60 1 R yal (7 S - PAD=2031.0 PAD=2029.5 PAD=2027.7 201 o '
SCALE 1”"=80" ‘6\&\ AN ) PAD=2034.9 PAD=2035.7 PAD=2034,8 PAD=2035.0 | PAD=2025\.7\ PAD<20232 - o0 20 &,
\0 \ 7 \‘22" ol < o » A © =y PAD=2001.2 PAD=2000.1
& y 950 & f -
AL PAD=2035.6 PAD=2046.7 o H Q) o 5
o « pry &2 {3 oy o Y&, 80 . 06" Ve - b ) ' o
7.5 ) \3U] > 518 N 9. g N, /M L 80,00’ 80,04 oo — \ Ne Sho
>, £ 0 P
< ) xR 0 80, 80.00° V2 o = 4 W o
® 5 %oz — 1 > 86.99" & - F$ S 80.00
N A T L131.23 — 8.99 VR L 143.38 . PAD=2007.0
\ 3 o >, ~ 21 TN i
\ (f) D~ _ Q‘.) /‘ 227?, / N s .
= ‘,;\ A 5 > N — 2.21% = o — 2 < o
I N f '\L '_.;r//\ . X\ PAD=2027:3 < PAD=2040.3 \ s S 265~ = ‘—/1267{:': D =078 80,09" 80,67 S 2795 — = S 15— - ‘6—7——5—( T€%7‘
—_— ol 0% O \6\91 “x,\"’ & 048" o b 5" oS \ - 2.79% = 7282 &000 )
— - 1A= \ 2\ & e 8117 8048 9, S = gl 071" ~ ‘ —
v o s, N A\% SN / g S 80,07 Pl | e e 80.38° & 81662, g 8009 /7 80.09
N ) N 5 N <y | 80.09 \
e M I (S SN, . N N » o L @l <0
N oot T PAD=20338  &//// 20235 N Sl 9 o @
\ 240, X =/l S| PAD=1996,7 5.1
Y © \%3% PAD=2020.5 NN e e PAD=2014.80 fs &
K —
\ $ NN L [ — rro-2iR% PADZ20283 P28 PAD=2025.1 |~ PAD=20186 rp2nies \ 0261 =01 1=0
Q k & © ol 5 i /77 AD=2032.5 #_fla po_15 316 on 100 3 . | PAD=2022.9 ' g b &
\ N2 \ : PAD=2031.3 - PAD=2032.2 PAD=2033.1 PAD=2034.3 S = N R o . S o B\ —
N o % = 5 2 R R 2 e & B - 5 5 o 40 o
\ TC\ / / o o 3 2 2 & - = O 2 6 ’\ ~ O '] '\ goh e & PAD=20000 | PAD=19990" |® PAD=19980 % PAD=19970 | |2 « PAD=1856.3
PAD=2029.,0 AN / - — - — TS - = 0 L > [ @
\ A 7 7 % ~7 S QQ
SR {56 1 § e/ N i : v 1 1 1 8 =% \ 1 1 1
m/\ ® B 5 PAD=1991.0 < :
\ ¥ 218 | |
D A =——"\ _ — — — — Cis — = e i R = s N e — — — — — — — -+ '+t — — — — i1 (/= — — == = = — =
\ ’/ S b ) —‘ N\, r\' Y ‘ |
c: N . ¢ N . ¢ Ey LY S, ; - : & ©, & ‘
\ &, Z 200.13 %5 80.0 80.02 80,02° 80.02 80.0 80.02 116.56 B 1000 sof2l A5 st © ez | LD | g01p
< 7 I \ X I I = | I I

e 4 e i o . Soe o(5 (02%7 '5,9( ¢ \ N ety v 2ueis - B SEL 7T N o i) | N MG i\
gfmﬂ__’j’@é?__lu’__éé/ == ******_:*’**itﬁi/_mikf’i‘i**yf_%******ii ***** /**_i*******_i***’**ii******ii****’*ii****’*iiiiiiiii—: 777777 x —i*TE’i‘ffﬁa'j’i******‘_i******ii******it******ii*****
lz;l-"elji})ggsbco sury-0.50 % - / \""’” % %’
o log fush pta.pm CONTROL H
» ; 02610171

R/W R/W

LEVEL LINE
— _\
2%

I
STREETS "A" THRU "C"
NTS
¢
NORTH SOUTH
R R
30 30’
10’ 20° 20’ 10

12' | 28’ 6.5' i
| g
B
2% T [
- —---CITI -

2]

PROPOSED CURB EXISTING IMPROVEMENTS

AND GUTTER
PROPOSED A.C. PAVEMENT

VERDEMONT DRIVE

NTS




APPENDIX A

GEOTECHNICAL MAP AND TRENCH LOG (LAWSON, 2004);
GEOTECHNICAL MAP AND TRENCH LOGS (LGC, 2005); LOGS OF
EXPLORATORY BORINGS AND TRENCHES (LAWSON, 2004); AND

LABORATORY TEST RESULTS (LAWSON, 2004)
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APPENDIX B

GENERAL EARTHWORK GRADING GUIDELINES
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