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GEOTECHNICAL INVESTIGATION
OFF-SITE IMPROVEMENTS
PARADISE HILLS PROJECT

BADGER CANYON AREA
TENTATIVE TRACT MAP NO. 18140
CITY OF SAN BERNARDINO, CALIFORNIA
PREPARED FOR
INLAND COMMUNITIES CORPORATION
JOB NO. 06242-3

INTRODUCTION

During April and May of 2006, a geotechnical investigation for the proposed off-site road and other
improvements for the proposed Paradise Hills Project, Badger Canyon Area, Tentative Tract Map No.
18140, City of San Bernardino, California, was performed by this firm. The purpose of this investigation
was to explore and evaluate the geotechnical and geologic conditions at the subject alignment and to

provide appropriate geotechnical and geologic recommendations for design and construction.

The approximate Jocation of the off-site improvements is shown on the attached Index Map (Enclosure
“A_ 1 ll).

To orient our investigation at the site, an AutoCAD preliminary grading layout, prepared by PBS&J, was

provided for our use. The preliminary grading layout included a proposed development scheme with
grading contours. The location of the site is shown on the attached Index Map (Enclosure "A-1"). The
Preliminary Grading Plan shows existing ground and proposed grades, as well as proposed cut and fill
slopes for the road alignments and spreading basin improvements.

The results of our investigation, together with our conclusions and recommendations, are presented in

this report.

SCOPE OF SERVICES

The scope of services provided during this geotechnical investigation included the following:

« Review of published and unpublished literature and maps

« Review and analysis ot stereoscopic aerial photographs flown in 1938, 1953, 1963, 1964, 19635,
1971, and 2005

« A geologic field reconnaissance of the alignment and surrounding area
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«  Geologic mapping of the alignment at a scale of 1 inch equals 200 [est

«  Placement of nine exploratory hollow stem auger borings within the road alignment and
spreading basin embankment areas

» Laboratory testing on selected samples

.  Evaluation of the geotechnical data to develop site-specific recommendations for grading, fill
slope stability, and mitigation of potential geotechnical constraints

. Evaluation of the geologic data to develop site-specific recommendations for mitigation of
potential geologic hazards and constraints, including cut slope stability and shallow groundwater

PROJECT CONSIDERATIONS

The proposed road improvements, as currently planned, include an extension of Campus Drive to the
west of Tentative Tract Map No. 18140, and an extension of Little Mountain Drive to the east end of
Tentative Tract Map No. 18140. These improvements total approximately 9,200 lineal feet of new
roadway with approximately six drainage structures. In addition, cut slopes to approximately 25 feet in

height and embankments within existing spreading basins are proposed.

Information provided to this office indicates that the subject drainage improvements may include
construction of reinforced concrete boxes (RCB), overcrossings, and/or slab bridges. In addition,
retention hasins are also planned for the area of Exploratory Boring No. 9. The general alignment of the

proposed improvements is shown on the attached Geologic Map (Enclosure "A-2").

SITE DESCRIPTION

The site is located on the southern flank of the western San Bernardino Mountains just north of the
California State University campus in the City of San Berardino, California. The San Andreas Fault
Zone (SAFZ) trends through the northern portion of the site along the base of the mountain front. To
the west of the site is Devil Canyon Road, and to the east and southeast of the site are residential housing
tracts. Flood control/debris basins and access roads characterize the majority of the site. Alluvial fans

and active wash channels are present in the northern and eastern portions of the site.
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The eastern extension of Campus Drive is proposed in the western portion of the site along the alignment
of an existing 20-foot-high flood control embankment. The embankment 1s comprised of engineered fill
material and is flanked on the north by flood control basins. To the south of the embankment is generally

undeveloped land. Several campus facility buildings are located just east of Devil Canyon Road.

The northern extension of Little Mountain Drive is proposed in the southeastern portion of the site along
the alignment of an existing 20-foot-high flood control embankment and access road. The embankment
is comprised of engineered fill material and is flanked on the east by flood control basins. Further to the
north, the proposed extension follows an existing access road cut into highly weathered and fractured

metamorphic bedrock.

Vegetation on the site consists primarily of a moderate to dense growth of brush and grasses. Several

trees exist adjacent to and within the northern and eastern portion of the proposed alignment.

FIELD INVESTIGATION

The soil conditions underlying the subject alignment were explored by means of nine hollow-stem auger
exploratory borings drilled to a maximum depth of 47 1/2 feet below the existing ground surface (bgs).
Five of the exploratory borings were drilled with a truck-mounted CME 55 drill rig. Due to access
constraints, the remaining four exploratory borings were drilled with a limited access, track-mounted
drill rig. Both drill rigs were equipped for soil sampling. The approximate locations of our exploratory

borings are indicated on the attached Geologic Map (Enclosure "A-2").

Continuous logs of the subsurface conditions, as encountered within the exploratory borings, were
recorded at the time of drilling by a staff geologist from this firm. Relatively undisturbed samples were
obtained by driving a split-spoon ring sampler ahead of the borings at selected levels. After the required
seating of the sampler, the number of hammer blows required to advance the sampler a total of 12 inches
was converted to equivalent SPT data and recorded on the boring logs. The number is the SPT-N, value
and has been corrected for hammer type (automatic vs. manual cathead) and sampler size (Califorma
sampler vs. SPT sampler). Undisturbed as well as bulk samples of typical soil types obtained were

retumed to the laboratory in sealed containers for testing and evaluation.
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Our exploratory boring logs, together with our equivalent SPT data, are presented in Appendix "B". The
stratification lines presented on the boring logs represent approximate boundaries between soil types,

which may include gradual transitions.

LABORATORY INVESTIGATION

Included in our laboratory testing program were field moisture content determinations on all samples
returned to the laboratory and field dry densities on all undisturbed samples. The results are included
on the boring logs. Optimum moisture content - maximum dry density relationships were established
for typical soil types in order that the relative compaction of the subsoils might be evaluated. Remolded
direct shear tests were performed on samples representative of the anticipated compacted fill material
to provide strength parameters for Jateral earth pressure and slope stability calculations. Consolidation
tests were performed on selected samples in order to provide consolidation parameters settlement
evaluations. Sieve analysis, sand equivalent, and R-value tests were performed on probable street

pavement subgrade soils to develop criteria for street pavement design recommendations.

Summaries of the laboratory test results appear in Appendix "C".

AERIAL PHOTOGRAPH REVIEW

As part of this investigation, aerial photographs dating from 1938 to 2005 were reviewed for past land
usage and evidence of geotechnical hazards. The aerial photographs reviewed showed the site as vacant
land from 1938 through at least 1953, Several dirt roads were observed to traverse the central portion
of the site north of Badger Hill. By 1963, flood-control levees and settling basins were observed in the
western and eastern portions of the site. Several dirt roads and disturbed ground associated with access
roads were observed to traverse the site and around the base of Badger Hill. In the 2005 aenal
photographs, settling basins and flood-control levees were present east-northeast of Badger Hill. No other
structures were observed on the site, and no evidence of flooding was observed on the site or adjacent

properties in any of the aerial photographs reviewed.

PREVIOUS INVESTIGATIONS

Prior investigations of Tentative Tract Map No. 18140 were performed during October and December
of 2005 (fault hazard investigation, C.H.J., Inc.. 2005) and during February and March of 2006
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(geotechnical investigation, C.H.J., Inc., 2006). Because some of the on-site soils may be utilized for
fill embankment on a portion of the road improvements, these reports were reviewed for pertinent

information and, where applicable, utilized to the fullest extent possible.

SUBSURFACE SOIL CONDITIONS AND GEOLOQGIC MATERIALS

As observed during geologic mapping of the site and in our current explorations, the geologic materials
at the site included a variety of bedrock and surficial geologic umts. The geologic units mapped at the
site as part of this investigation (Enclosure "A-2") are discussed below. Additional units are included
on the Geologic Map (Enclosure "A-2"), and were discussed in our previous investigation (C.H.J., 2000).
Those units, though not identified within the site boundaries of this investigation, were included for
completencss of the geologic map. We have adapted the nomenclature of Miller et al. (2001) for the

geologic units. A Geologic Index Map is included as Enclosure "A-3".

FILL {f):

Fill material derived from local alluvial fans and composed of silty sand with gravel was observed in and
adjacent to the proposed roadway alignments and within the flood control embankments. Fill was
encountered within Exploratory Boring Nos. 3, 4, 5, 7, and 8 at depths ranging from approximately 0.8
foot to 32 feet. Minor amounts of {ill may be present in other modified areas of the site and should be

addressed at the time of grading.

VERY YOUNG WASH AND ALLUVIAL-FAN DEPOSITS (QOw, Of):
Very young deposits of late Holocene age (as designated by Miller et al., 2001) occurred in active

drainages, on alluvial-fan surfaces, and on slopes within the site. The very young materials were
composed primarily of gray to brown clean sand and silty sand with gravel and cobbles. The colluvial
materials tend to be finer-grained and lack cobble-sized clasts relative to the wash deposits that are
transported in the higher energy stream beds. Due to rapid emplacement, these materials are typically

unconsolidated and may have a potential for settlement.

YQUNG ALLUVIAL-FAN DEPOSITS (Qvyf5, Qyfl):
Young alluvial-fan deposits of late Holocene to late Pleistocene age (as designated by Milleretal., 2001)

are derived and transported from the upland areas north of the site along the major canyons (Devil

Canyon, Badger Canyon, and Sycamore Canyon) and smaller drainages in the site area. Alluvial-fan
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materials vary from fine-grained sand to cobble and boulder-sized clasts, are typically rounded, and form
interbedded coarse- and fine-grained units of variable lateral extent. Miller et al. (2001) base the relative
ages of these units on the degree of consolidation, landscape position, degree of dissection, and grain size
(Miller et al., 2001).

OLD ALLUVIAL-FAN DEPOSITS (Qof3):
01d alluvial-fan deposits of late Pleistocene age were mapped by Miller et al. (2001) along the base of

the mountain front in the Western and Eastern Parcels areas. As observed in our explorations, these
materials consisted primanily of consolidated, interbedded gravel and cobble conglomerate with silty
sand matrix locally with boulder-sized clasts. Imbricated fluvial and debris flow fabrics occurred locally
within the fan deposits. Brown to dark brown color hues are typical. Locally, unconsolidated zones were
encountered in some borings based on equivalent blow counts. These less-consolidated zones may be

a result of rapid emplacement of materials during debris flow events,

VERY OLD ALLUVIAL-FAN DEPOSITS (Qvofl):
Very old alluvial-fan deposits of early Pleistocene age (as designated by Miller et al., 2001) occurred

locally as remnants on the uplifted bedrock south of the South Branch SAFZ in the eastern portion of the

site.

BIOTITE MONZOGRANITE (Kmg):
Monzogranite (herein referred to as granitic) bedrock of Cretaceous age (as designated by Miller et al.,
2001) crops out between the Mill Creek and North Branch segments of the SAFZ in the area of the site.

These materials are variously sheared and crushed as landslide deposits with pervasive fracture and shear
fabric or consist of fresh, intact-appearing rock separated by diffuse shear and fracture surfaces. Straight-
trending, slope-normal erosion rills and gullies characterize the drainage patterns formed in these
materials. Weathering 1s intense within the upper few feet of this unit, especially where topography is
subdued. Preservation of igneous contacts within the landslide deposits is suggested, in some exposures,
by the presence of foliation in a medium-grained, homogeneous-appearing granitic unit near a contact
with very fine-grained (possibly hydrothermally altered?), pervasively crushed unit with dark mineral
coatings and staining. This contact trends roughly east-west and occurs near the trend of the Mill Creek
strand of the SAFZ. It appears that all of the near-surface granitic materials located between the North
Branch and Mill Creek strands of the SAFZ are landslide deposits.
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PELONA SCHIST {Mzps):

The Pelona Schist consists primarily of green, gray, and brown muscovite-chlorite-albite-quartz schist,

the age of which is poorly constrained. The Pelona Schist crops out south of the South Branch SAFZ
and comprises Badger Hill, a small hill (inselburg) in the southern portion of the site. The schist is
typically finely laminated to massive, and is highly fractured and deeply weathered; foliation, jointing,
and recumbent folding are pervasive throughout the unit at the site. The unit 1s highly susceptible to
landsliding (Miller and others, 2001). Since significant cut slopes are proposed in this unit along Little
Mountain Road, its stability is addressed later in this report.

Groundwater was encountered within Exploratory Boring No. 8 at a depth of approximately 14 feet bgs
during this investigation. No other groundwater was encountered.

Bedrock was encountered within Exploratory Boring Nos. 3 and 8 at depths of approximately 0.8 foot
and 21 feet bgs, respectively, during this investigation.

Refusal to further advancement of the drilling augers was expertenced within Exploratory Boring Nos. 5
and 6 at depths of approximately 41 1/5 feet and 19 feet bgs, respectively, during this investigation.

Slight to moderate caving was experienced within all of the exploratory berings upon removal of the

augers.

A more detailed description of the subsurface soil conditions encountered within our exploratory borings

is presented on the attached boring logs. (Appendix "B").
FAULTING

The SAFZ is a major system of faults approximately 800 miles long that forms the tectonic plate
boundary between the North American and Pacific tectonic plates. The strands of the SAFZ that traverse
the site are considered portions of the "master” fault of this zone that displaces rocks north of the fault
northwestward relative to rocks south of the fault at a maximum rate of approximately 2 inches per year.
This displacement occurs in an uneven fashion along the various segments of the fault zone producing
earthquake events (on average approximately every 140 years for the southern portions) and an
accumulated horizontal offset of approximately 350 miles since the inception of faulting along the fault

ZOnE.
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The northern and eastern portions of the site are located within an Alquist-Priolo Fault Zone (APZ)
designated by the State of California to include traces of suspected active faulting within the San Andreas
fault zone. The boundaries of the APZ are shown on Enclosure "A-2". The on site geologic concerns

associated with the SAFZ were addressed during our previous investigation (C.H.J., Inc., 2005}).

SLOPE STABILITY

SLOPE STABILITY ANALYSES:

We performed slope stability analyses for the on-site geotechnical investigation of Tentattve Tract No.

18140. It is our understanding that the fills for the Campus Drive extension will most likely be
constructed from the on-site materiais. For the Little Mountain Drive extension, the fills will most likely
be constructed from some combination of on-site material and Pelona Schist. The off-site material shear
strengths have been compared to the on-site material and, based upon the comparison, 1t is our opinion
that the recommendations provided in that referenced report are valid and should be utilized for the off-

site slope design and construction. Those recommendations are provided here for completeness.

Based on our previous exploratory boring data and direct shear results, we generalized the native sotl
profile to consist of 15 feet of silty sands (SM), underlain by sands (SP-SM, or SW-SM). Two types of
fill materials, with higher friction angle and lower cohesion strength and lower friction angle and higher
cohesion strength, were selected based on direct shear results of remolded samples. Due to the high
value of the seismic coefficient, peak shear strengths were utilized in the calculations of seismic slope
stability, while residual shear strengths were utilized for static slope stability. The strength parameters

utilized are summarized in Table 1.

Table 1: Strength Parameters Utilized in Calculation

Static Condition Seismic Condition

C... (psh) $res ) Cpear (psf) Ppeac ()
Fill Type 1 0 38 60 38
Fill Type 2 80 35 120 35
Silty Sand 60 31 50 33
Sand 100 35 150 34
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Due to the high seismic coefficient, the seismic condition controls the slope stability of this site.
Therefore, in our previous calculations, we evaluated the maximum stable height of 2(h):1(v) slopes at
the seismic condition (Seismic Factor of Safety>1.1) and then confirmed the static stability (Static Factor

of Safety>1.5) using residual shear strength.
The results of our previous slope stability analyses are summarized in Table 2.

Table 2: Summary of Slope Stability Results

Slope Type Fill Material | Maximum Slope Height (ft) | Minimum Bench (ft)
Type 1 55 8
Fill Slope P
Type 2 30 0
Type 1 40 6
Fill Over Cut Slope
Type 2 40 6

Based on the results of our slope stability calculations, it is our conclusion that special fill reinforcement
measures, such as utilization of Geogrid, will be necessary if slopes are planned that will be steeper than
2(h):1(v) or higher than those shown in Table 2.

Because the slope stability depends significantly on the cohesive strength of fill matenials, the stability
of the fill and fill over cut slopes should be further evaluated during grading by verifying the strength
parameters of the fill materials with additional direct shear testing performed by the geotechnical
engineer on a regular basis. Fill material having the requisite strength parameters as shown in Table 1
should extend horizontally from the slope face to a distance equal to the proposed slope height or 15 feet,

whichever 1s greater.

PROPOSED CUT SLOPES:

Northwesterly-facing cut slopes in Pelona Schist (inap unit Mzps) up to approximately 25 feet in

maximum height are proposed along Little Mountain Road at the southeast end of Badger Hill. In
addition, a retaining wall approximately 10 feet in height is proposed along the northwest side of the road

in the same area.
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The critical factors affecting the stability of the proposed bedrock cut slopes and back cuts are: 1) the
presence or absence of existing shallow or deep-seated landslides in the proposed slopes; and 2) the

underlying structure of the native materials, particularly the foliation developed in the bedrock.

Large landslides are common in the Pelona Schist terrain in this area. In fact, many of the small hills
comprised of Pelona Schist in the San Bernardino area appear to be comprised largely of previously
failed (landslide) material. No evidence of large, deep-seated landslides was observed along the

proposed alignment.

As shown on the Geologic Map (Enclosure "A-2"), foliation and jointing in the area of the proposed cut
slopes on Little Mountain Road are chaotically oriented. The chaotlic onentation of these structures is
expected to limit the size of any potential slope failures that could occur as a result of grading. In other
words, the potential for deep-seated slope failure 1s expected to be low. The potential for smaller, pop-

out-type failures in finished cut slopes may be significant.

Cut slopes and retaining wall back cuts that expose significant adverse foliation components
(components that dip out of slope) may require remedial measures, such as flattening, buttressing, or re-

design, due to the potential for triggering a landslide along foliation.

Should significant adverse foliation be exposed in a cut slope or back cut, or adverse jointing results in
a large amount of loose rock on the slope face, a buttress/stabilization fill may be recommended. A
typical buttress/stabilization fill detail is included in Appendix "D". The need for buttress/stabilization

fills in bedrock cut slopes should be determined at the time of grading by the engineering geologist.

SETTLEMENT

Field density tests and SPT data indicate that the upper younger alluvial soils are in place in a loose to
dense state. With the exception of Exploratory Boring No. 7, consolidation testing of these soils
indicates they have a low to moderate (0.7 to 1.7 percent) potential for hydroconsolidation. Within
Exploratory Boring No. 7, the sample of the native soils obtained from a depth of 10 feet exhibited a high
potential for hydroconsolidation (5.4 percent). Because of the hydroconsolidation potential, we
recommend that all such soils within the area of Exploratory Boring No. 7 be completely removed and

replaced as properly compacted matenal.
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GROUNDWATER AND LIQUEFACTION

With the exception of surface water flowing in a small creek located in the eastern portion of the site,
no evidence of springs or perched groundwater conditions was observed south of the SAFZ on the site
during the geologic field reconnaissance, the geologic mapping, or on the aerial photographs reviewed.
In contrast, abundant evidence of a significant groundwater barrier formed by the SAFZ was observed
in the form of heavy water seepage in trench exposures that crossed the fault zone during our previous
investigation (C.H.J., Inc., 2005). During this investigation, perched groundwater was encountered at

a depth of approximately 14 feet bgs within Exploratory Boring No. 8 located near the trace of the fault.

According to our review of available groundwater data, water wells representative of the groundwater
conditions in the alluvium south of the SAFZ are not present within the site. Wells located south of the
Devil Canyon levee and Badger Hill showed groundwater depths of greater than 80 feet bgs for the time
period from 1993 to present. These wells are situated at a lower elevation than the site. Though perched
groundwater was encountered at a depth of approximately 14 feet bgs within Exploratory Boring No. 8
located near the trace of the fault, the depth to groundwater within the alluvial fan sediments at the site
is anticipated to be greater than 52 feet bgs. Based upon the anticipated depth to groundwater and the
poorly-sorted, granular character of the materials that underlie the alluvial fans of the site, the hazards

posed by shallow groundwater are expected to be low in the site area.

Liquefaction is a process in which strong ground shaking causes saturated soils to lose their strength and
behave as a fluid (Matti and Carson, 1991). Ground failure associated with liquefaction can result in
severe damage to structures. The geologic conditions for increased susceptibility to liquefaction are:
1) shallow depth to groundwater (i.e., less than 50 feet); 2) the presence of unconsolidated sandy
alluvium, typically Holocene in age; and 3) strong ground shaking. All three of these conditions must
be present for liquefaction to occur. Based upon available groundwater data and geologic conditions
encountered during this investigation, only one of the three geologic conditions for increased liquefaction
susceptibility (strong ground shaking) is expected to exist on the site after removal of any loose
hydroconsolidatable soils. Therefore, liquefaction is not considered to be a potential hazard to the

proposed development.



Page No. 12
Job No. 06242-3

At exposed interfaces, such as alluvium/bedrock contacts and fill over cut slopes, a potential exists for
springs or seeps to develop, especially when considering future landscape irmigation. The seeps may
result in minor nuisances or, in extreme cases, may lead to slope failure. Such contacts will need to be
evaluated on a case-by-case basis as part of the geologic in-grading observation, and remedial measures
may be necessary. Potential mitigation methods for fill over cut slopes include construction of a
stabilization fill with a back-drain system. Such stabilization fills could also provide cosmetic improve-

ment of slopes.

Subdrains are expected to be recommended where drainages/canyons are filled. Final subdrain locations

and design should be determined by the engineering geologist and geotechnical engineer during grading.

EXCAVATION POTENTIAL

Bedrock was not exposed on the surface at the site, nor was any bedrock encounteted in the exploratory
borings conducted as part of this investigation. However, there is a possibility of shallow bedrock
existing in the northern portions of the site. Deep cuts performed as part of development may expose
bedrock. The bedrock is expected to be generally rippable with conventional grading equipment (D-9
bulldozer or equivalent) to the depths planned, although no geophysical evaluation with respect to

rippability has been performed.

FLOODING AND EROSION

No evidence of recent significant flooding of the site was observed during the geologic field
reconnaissance. An evaluation of the hazard of flooding to the site and potential mitigation methods lies

outside the purview of this firm.

On-site materials are moderately susceptible to erosion by water and wind. Finish graded areas should

be protected from the effects of runoff and wind erosion.

CONCI.USIONS

On the basis of our field and laboratory investigations, 1t 1s the opinion of this firm that the proposed off-
site road and spreading basin improvements including storm dramage improvements consisting of RCBs,
overcrossings, and/or slab bridges are feasible from a geotechnical standpeint, provided the

recommendations contained in this report are implemented during grading and construction.
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No large landslides or surficial failures were mapped on or adjacent to the alignment during this
investigation. However, evidence of this type of failure in these materials is quickly obscured by erosion
and vegetation cover. It1is our opinion that all steep slopes (steeper than approximately 2[h]:1[v]) in the
Pelona Schist should be considered to have a potential for surficial failure and the generation of debnis

flows downslope of them.

As shown on the Geologic Map (Enclosure "A-2"), foliation and jointing in the area of the proposed cut
slopes on Little Mountam Road are chaotically oriented. The chaotic orientation of these structures is
expected to limit the size of any potential slope failures that could occur as a result of grading. In other
words, the potential for deep-seated slope failure is expected to be low. The potential for smaller, pop-

"out type failures in fimished cut slopes may be significant.

Within the off-site road alignments, it is our opinion that the upper 36 inches of native soils will not, in
their present condition, provide uniform or adequate support for the proposed roadway alignment.
Undocumented fill, animal burrows, and heavy vegetation provide unsuitable and highly variable
conditions within the upper 36 inches of soil. This condition may cause unacceptable difterential
settlement. Removals on the order of approximately 36 inches below native ground surface should be
sufficient to mitigate this concern. During grading, isolated areas of deeper removal may be
encountered. The extent and depth of removal should be confirmed by the engineering geologist. These
removals should encompass the entire area to be graded. The removed and cleaned soils may be reused

as properly compacted fill.

Within the western portion of the alignment in the area of Exploratory Boring No. 7, it is our opinion that
undocumented fill and recent alluvium soils within the drainage channel up to 15 feet below the native
ground surface should be removed to dense alluvium soils in order to reduce potential settlement of the
roadway and existing embankment. During grading, isolated areas of deeper removal may be
encountered. The extent and depth of removal should be confirmed by the engineering geologist. These

removals should encompass the entire area of the drainage channel botiom to be graded.

Undocumented fill was encountered in Exploratory Boring Nos. 3, 4, 5, 7 and 8 at depths 0of 0.8, 15, 32,
7, and 2.5 feet bgs, respectively. Other areas of undocumented fill may be encountered during grading.
All such undocumented fill should be completely removed if allowed. Complete removal should be
confirmed by the engineering geclogist. However, complete removai may not be possible due to 1ssues

with removal of flood control structures and berms by the flood control district.
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The current depth to groundwater at the site is not known; however, based on the histonical groundwater
data and the present grade of the site, a minimum depth to groundwater of greater than 50 feet bgs
beneath the lower elevations of the alignment during the life of the project does not appear to be
unreasonable or overly conservative. Due to the depth to groundwater and age and density of the

alluvium and bedrock at the site, liquefaction is not considered to be a potential hazard to the site.

Mixture and moisture treatment of backfill material outside of the excavation prior to lift placement in
the RCB or trench backfill excavations would help to prevent overly wet "pumping” conditions during

backfill operations.

Cut slopes as high as 30 feet in the Pelona Schist are expected to remain stable at a maximum inclination
of 2(h):1(v). Nevertheless, all cut slopes will be subject to surficial raveling. All cut slopes and retaining
wall back cuts should be evaluated on a case-by-case basis during grading by the project engineering

geologist.

Fill slopes should be constructed no steeper than 2(h):1(v). Based on the results of our slope stabhility
calculations, it is our conclusion that special fill reinforcement measures, such as utilization of Geogrid,
will be necessary if slopes are planned that will be steeper than 2(h): 1{v) or higher than those shown in
Table 2 under the section entitled SLOPE STABILITY ANALYSES. Because the slope stability
depends significantly on the cohesive strength of fill materials, the stability of the fill slopes should

be further evaluated during erading by verifving the strength parameters of the fill materials with

additional direct shear testing performed by the geotechnical engineer on a regular basis. Fill

material having the requisite strength parameters should extend horizontally from the slope face

to a distance equal to the proposed slope height.

No evidence of recent significant flooding of the site or surrounding area was observed. Further

evaluation of the flood hazard falls under the purview of others.

RECOMMENDATIONS

GENERAL SITE GRADING:

It is imperative that no clearing and/or grading operations be performed without the presence of a

representative of the geotechnical engineer. An on-site pre-job meeting with the developer, the

contractor and the geotechnical engincer should occur prior to all grading-related operations. Operations
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undertaken at the site without the geotechnical engineer present may result in exclusions of affected areas

from the final compaction report for the project.

Grading of the subject site should be performed, at a minimum, in accordance with these recommenda-
tions and with applicable portions of California Building Code (CBC). The following recommendations

are presented for your assistance in establishing proper grading criteria.

INITIAL SITE PREPARATION:

All areas to be graded should be stripped of significant vegetation and other deleterious materials. These

materials should be removed from the site for disposal. Any existing utility lines should be traced,

removed, and rerouted.

To assist in undocumented fill and loose/hydroconsolidatable native soil identification, removal, and
densification, it is our opinion that a minimum depth of 36 inches of existing soil below the existing
ground surface within all areas to be graded should be completely removed and cleaned of significant
deleterious materials. The removed and cleaned soils may be reused as properly compacted fill. In areas
where the undocumented fill and loose/hydroconsolidatable native soils are not removed by the
mandatory 36-inch removal or site grading, additional removals may be necessary. The bottoms of the
excavations should be observed by the engineering geologist to verify the complete removal of
undocumented fill material and loose/hydroconsolidatable native soils.

Tt is our recommendation that all existing fills and loose/hydroconsolidatable native soils under any
proposed paved and flatwork arcas be removed and replaced with properly compacted and controlled
fills. If this is not done and any uncontrolled fills are left beneath the pavement, premature structural
distress of the paved and flatwork areas can be expected. However, complete removal may not be
possible due to issues with removal of flood control structures and berms by the flood control district.
It is our opinion that decreased settlement will result from increasing the amount of existing fill and
loose/hydroconsolidatable native soils removed, with complete removal of all existing fill and loose/
hydroconsolidatable native soils being the upper limit on reasonable etforts to minimize settlement.
Because of uncertainties in the composition of undocumented fill and on the preparation of the native

soils prior to placement, settlement of any undocumented fill left in place can not be quantified.
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Following approval, the excavation bottoms should be scarifted to a depth of approximately 12 inches,
brought to between optimum moisture content and 3 percent above, and recompacted to at least 90
percent relative compaction (ASTM D 1557) prior to refilling the excavation to grade as properly
compacted fill. In addition, all fills placed below a depth of 10 feet below finish grade surface should

be compacted to at least 95 percent relative compaction.

Cavities created by removal of subsurface obstructions such as structures, individual effluent disposal
systems, and trees, and by the exploratory trenches utilized for the prior subsurface investigation of
faulting, should be thoroughly cleaned of loose soil, organic matter and other deleterious materials,

shaped to provide access for construction equipment, and backfilled as recommended for site fill.

PREPARATION OF FILIL ARFEAS:
Prior to placing fill, the surfaces of all areas to receive fill should be scarified to a depth of 12 inches or
more. The scarified soils should be brought to between optimum moisture content and 3 percent above

and recompacted to a minimum relative compaction of 90 percent in accordance with ASTM D 1557.

PREPARATION OF RETAINING WALL FOOTING ARFAS:

All footings should rest upon approved original ground or at least 18 inches of properly compacted fill

material . In areas where original ground is unsuitable or the required thickness of compacted fill is not
accomplished by site rough grading and mandatory removals, the footing areas should be subexcavated
to a depth of 18 inches or more below the proposed footing base grade, with the subexcavation extending |
at least 5 feet beyond the foundation lines at the bottom of the excavation. This subexcavation operation
should include a mimimum of the upper 36 inches of existing matenial within the foundation areas even
though planned filling will be sufficient to satisfy compacted fill thickness requirements. The removal
of the upper 36 inches of existing material, regardless, is to assist in loose upper alluvial soils and

uncontrolled fill identification.

The bottoms of the excavations should then be scarified to a depth of at least 12 inches, brought to
between optimum moisture content and 3 percent above, and recompacted to a minimum of 90 percent
relative compaction in accordance with ASTM D 1557 prior to refilling the excavation to grade as

properly compacted fill.
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PREPARATION OF STRUCTURAL AREAS:

Structural elements, such as RCBs or overcrossing foundation systems, should rest upon at least 18

inches of properly compacted soil or approved original ground soils. Unsuitable foundation soil
conditions, such as encountered in Exploratory Boring No. 7, should be completely removed and
replaced with properly compacted fill material. As an alterative, replacement with a lean slurry
sand/cement shurry or crushed rock and geotextile may be recommended if necessary for bottom

stabilization.

COMPACTED FILLS:

The on-site soils should provide adequate quality fill material provided they are free from organic matter

and other deleterious materials. Rock or similar irreducible matenial with a maximum dimension greater
than 12 inches should be buried or placed in fills in accordance with recommendations described under
the section entitled OVERSIZED MATERIALS.

Import fill should be inorganic, non-expansive granular soils free from rocks or lumps greater than 8
inches in maximum dimension. Sources for import fill should be observed and approved by the

geotechnical engineer prior to their use.

Fill should be spread in near-horizontal layers, approximately 8 inches 1n thickness. Thicker lifts may
be approved by the geotechnical engineer if testing indicates that the grading procedures are adequate
to achieve the required compaction. Each lift shall be spread evenly, thoroughly mixed during spreading
to attain uniformity of the material and moisture in each layer, brought to between optimum moisture
content and 3 percent above, and compacted to a minimum relative compaction of 30 percent in
accordance with ASTM D 1557. In addition, all fills placed below a depth of 10 feet below finish grade

surface should be compacted to at least 95 percent relative compaction.

Based upon the relative compaction of the native soils determined during this investigation, and the
relative compaction anticipated for compacted fill soils, we estimate a compaction shrinkage of
approximately 7 to 12 percent. Therefore, 1.07 cubic yards to .12 cubic yards of in-place soil material
would be necessary to yield 1.0 cubic vard of properly compacted fill material. In addition, we would
anticipate subsidence of approximately 0.1 foot. These values are exclusive of losses due to stripping,
tree removal, or the removal of other subsurface obstructions, if encountered, and may vary due to

differing conditions within the project boundaries and the limitations of this investigation.
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Values presented for shrinkage and subsidence are estimates only. Final grades should be adjusted,
and/or contingency plans to import or export material should be made to accommodate possible

variations in actual quantities during site grading.

OVERSIZED MATERIAL.:

It is anticipated that 1 to 5 percent of oversized material (boulders greater than 12 inches) requiring
special handling for disposal may be encountered during grading. While site-specific recommendations
may be developed during grading plan preparation or in the field during construction, we are providing

general methods for disposing of oversized rock on site for preliminary consideration.

Rocks greater than 12 inches in size should not be placed within 10 feet of fimish grade. It should be
cautioned that large rock below a depth of 10 feet may present difficulties in installing structures or
utilities below that depth. Oversized material should not be "nested”. Large rocks should be spread out
when placed within the fill in a manner that will allow compaction of soil fill around the individual

oversized rocks.

SLOPE CONSTRUCTION:

We have prepared the following general recommendations for slope construction that are typical for

projects of this type.

Cut slopes as high as 30 feet in the Pelona Schist are expected to remain stable at a maximum inclination
of 2(h):1(v). Nevertheless, all cut slopes will be subject to surficial raveling. All cut slopes and retaining
wall back cuts should be evaluated on a case-by-case basis during grading by the project engineering

geologist.

Fill slopes should be constructed no steeper than 2(h):[(v). Based on the results of our slope stability
calculations, 1t 1s our conclusion that special fill reinforcement measures, such as utilization of Geogrid,
will be necessary 1f slopes are planned that will be steeper than 2(h):1(v) or higher than those shown in
Table 2 under the section entitled SLOPE STABILITY ANALYSES. Because the slope stability
depends significantly on the cohesive sirength of fill materials, the stability of the fill slopes should

be further evaluated during grading by verifving the strength parameters of the {ill materials with
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additional direct shear testing performed bv the geotechnical engineer on a regular basis. Fill

material havine the requisite strength parameters should extend horizontally from the slope face

to a distance equal to the proposed slope height.

Fill slopes should be overfilled during construction and then cut back to expose fully compacted soil.
Where fills are to be placed against existing slopes steeper than 5(h):1(v), the existing slopes should be
benched into competent native materials to provide a series of level benches to seat the fill and to remove
the compressive and permeable topsoils. The benches should be a minimum of 8 feet in width,
constructed at approximately 4-foot vertical intervals. In addition, a shear key should be constructed
across the toe of the slope. The shear key should be a minimum of 15 feet wide and should penetrate a

minimum of 2 feet beneath the toe of the slope into firm competent soils (Appendix "D").

Potentially unstable boulders exposed in the slope faces should be removed during construction.

SLOPE CREEP:

The outer, upper portions of cut and fill slopes will be subject to potential long-term movements due to

creep or erosion forces. All proposed improvements planned near or on the top of slopes, including
garden walls, flatwork, and pools, should be designed and constructed to reduce the effects of this
movement. Where possible, improvements should be designed as far from the top of the slope as
possible. Ata minimum, footings should be designed so that there is a least a 5-foot separation from the
face of the slope to the face of the footing. This may necessitate deepened footings. The actual design
of walls near the tops of slopes will be based on the wall loading conditions and the earth pressure
required to resist these loads. This will fall under the purview of the wall designer, who should consult

this firm if actual earth pressure information is required.

SLOPE PROTECTION:

Inasmuch as the native materials are susceptibic to erosion by running water, it is our recommendation

that the slopes at the project be planted as soon as possible after completion. The use of succulent
ground covers, such as iceplant or sedum, is not recommended. If watering is necessary to sustain plant
growth on slopes, then the watering operation should be monitored to assure proper operation of the

water system and to prevent overwatering.
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Measures should be provided to prevent surface water from flowing over slope faces.

SUBDRAINS:

Fill construction may involve placement of relatively permeable fill over less permeable native materials.
The result may be conditions conducive to ponding or perching of landscape imgation water at the
fill/native interfaces. Additionally, cuts may also expose perched water, springs, and seeps. Subdrains
may be recommended based on conditions observed by the engineering geologist at the time of grading,

A typical subdrain design is included in Appendix "D" of this report.

If encountered, springs and seeps in cut areas or areas with a potential for springs and seeps will need
evaluation on a case-by-case basis as to the most practical mitigation recommendations. The need for
subdrains or alternative mitigation recommendations should be made by the engineering geologist at the

time of grading.

RETAINING WALL FOUNDATION DESIGN (Conventional Spread Foundations):

If the site is prepared as recommended, proposed retaining walls may be safely founded on conventional
spread foundations, either individual spread footings and/or continuous wall footings, bearing on
approved original ground or at least 18 inches of properly compacted fill material. Footings should be
a minimum of 12 inches wide and should be established at a minimum depth of 12 inches below lowest
adjacent final subgrade level. For the minimum width and depth, footings may be designed for a
maximum safe soil bearing pressure of 2,000 psf for dead plus live loads. This allowable bearing
pressure may be increased by 500 psf for each additional foot of width and by 1,000 psf for cach
additional foot of depth to a maximum safe soil bearing pressure of 3,500 psf for dead plus live loads.
These bearing values may be increased by one-third for wind or seismic loading. Toe bearing pressure
for walls on soils not bearing on approved original ground or at least 18 inches of properly compacted
fill material as described earlier under PREPARATION QF FOOTING AREAS should not exceed CBC

values.

DRAINAGE STRUCTURE FOUNDATION DESIGN:

Although no building structures are proposed, other structures such as RCBs and overcrossing foundation

systems may be safely founded on conventional spread foundations, either individual spread footings

and/or continuous wall footings or a mat-type foundation system, bearing entirely on a minimum of 18



<

Page No. 21
Job No. 06242-3

inches of compacted soil or entirely upon approved original ground soils. Any single individual footing
or mat should not span from a cut to fill situation. The engineering geologist should observe and approve
the bottom of all excavations, either the foundation placed on original ground soils, or prior to scarifica-

tion or placement of filL.

Footings should be a minimum of 12 inches wide and should be established at a mmimum depth of 12
inches below lowest adjacent final subgrade level. For the minimum width and depth, footings may be
designed for a maximum safe soil bearing pressure of 2,000 psf for dead plus live loads. This allowable
bearing pressure may be increased by 500 psf for each additional foot of width and by 1,000 psf for each
additional foot of depth to a maximum safe soil bearing pressure of 3,500 psf for dead plus live loads.

These bearing values may be increased by one-third for wind or seismic loading.

LATERAL LOADING:

Reststance to lateral loads will be provided by passive earth pressure and base friction. For footings

bearing against compacted fill, passive earth pressure may be considered to be developed at a rate of 400
psf per foot of depth. Base friction may be computed at 0.40 times the normal load. Base friction and

passive earth pressure may be combined without reduction.

For preliminary retaining wall design purposes with level, properly drained backfill and no additional
surcharge loadings, a lateral active earth pressure developed at a rate of 35 psf per foot of depth should
be utilized for unrestrained conditions. For restrained conditions, an at-rest earth pressure of 65 psf per

foot of depth should be uitlized.

For walls with 2(h):1{v) inchined properly drained back {ill with no additional surcharge loadings, a lateral
active earth pressure developed at a rate of 55 psf per foot of depth should be utilized for unrestrained
conditions. For restrained conditions, an at-rest earth pressure of 95 psf per foot of depth should be

utilized.

For walls with 1.5(h):1(v) inclined properly drained backfill as provided for in the section entitled
SLOPE CONSTRUCTION, with no additional surcharge loadings, a lateral active earth pressure

developed at a rate of 75 psf per foot of depth should be utilized for unrestrained conditions. For

restrained conditions, an at-rest earth pressure of 105 psfper foot of depth should be utilized.
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The "at-rest” condition applies toward braced walls which are not free to tilt. The "active" condition
applies toward unrestrained cantilevered walls where wall movement is anticipated. The structural
designer should use judgment in determining the wall fixity and may utilize values interpolated between
the "at-rest" and "active" conditions where appropriate. These values do not include a factor of safety
other than conservative modeling of the soil strength parameters. If backfills inclined at other than
2(h):1(v) are proposed, this firm should be contacted to develop appropriate earth pressure parameters.
If import material is to be utilized for backfill, an engineer from this firm should venfy the backfill has

equivalent or superior strength values.

These values should be verified prior to construction when the backfill materials and conditions have
been determined and are applicable only to properly drained backfills with no additional surcharge
loadings. Toe bearing pressure for walls on soils not bearing against compacted fill as described earlier
under PREPARATION OF FOOTING AREAS should not exceed CBC values.

Backfill behind retaining walls should consist of a soil of sufficient granularity that the backfill will
properly drain. The granular scil should be classified per the USCS as either a GW, GP, SW, SP, SW-
SM, or SP-SM. Surface drainage should be provided to prevent ponding of water behind walls. A

drainage system should be installed behind all retaining walls consisting of any of the following:

1. A 4-inch diameter perforated PVC (Schedule 40} pipe or equivalent at the base of the
stem encased in 2 cubic feet of granular drain material per linear foot of pipe; or

2. Synthetic drains such as Enkadrain, Miradrain, Hydraway 300, or equivalent.

Perforations in the PVC pipe should be 3/8 inch in diameter. Granular drain material should be wrapped
with filter cloth to prevent clogging of the drains with fines. Walls should be waterproofed to prevent

nuisance seepage. Water should outlet to an approved dram.

Foundation concrete should be placed in neat excavations with vertical sides, or the concrete should be

formed and the excavations properly backfilled as recommended for site fill.
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PRELIMINARY FLEXIBLE PAVEMENT DESIGN:

Representative samples of probable subgrade soils were taken from the subject tract and returned to this

laboratory. In the laboratory, sieve analysis and sand equivalent tests were performed on each sample.
Upon completion of the sieve analysis and sand equivalent testing, an R-value (RV) test was performed
on the sample considered most representative. Based upon the results of these tests (RV = 66) and a
range of traffic indices (T.Ls) anticipated for the project, we recommend the following preliminary
pavement structural section designs. The actual street T.I. will need to be determined prior to paving n

order to allow the appropriate street section to be utilized.

T.1L of Street Recommended Section
5.0 0.25' AC/0.35" AB Class 2
5.5 0.25" AC/0.35' AB Class 2
6.0 0.30" AC/0.35" AB Class 2
6.5 0.30' AC/0.35' AB Class 2
7.0 0.35" AC/0.35" AB Class 2
7.5 0.35' AC/0.35" AB Class 2

8.0 0.40" AC/0.35" AB Class 2

The above structural sections are predicated upon proper compaction of the utility trench backfills and
the subgrade soils, with the upper 6 inches of subgrade soils and all aggregate base material brought to
a minimum relative compaction of 95 percent in accordance with ASTM D 1557 prior to paving. The

aggregate base should meet Caltrans requirements for Class 2 base.

Tt should be noted that the above pavement designs were based upon the results of preliminary sampling
and testing, and should be verified by additional sampling and testing during construction when the

actual subgrade soils are exposed.

C.H.1., Incorporated does not practice traffic engineering. The T.Ls used to develop the recommended
pavement sections are typical for projects of this type. We recommend that the T.Ls used be reviewed

by the project civil engineer or traffic engineer to verify that they are appropriate for this project.
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SOIL CORROSIVITY TESTS:

Selected samples of material were delivered to Schiff Associates for soil corrosivity tests. Laboratory

testing consisted of pH, resistivity, and major soluble salts commonly found in soils. The results of the

laboratory tests performed by Schiff Associates are enclosed.

Values from the soils tested are considered mildly corrosive at as-received and mildly to moderately

corrosive at saturated moisture conditions to ferrous metals at the site.

Results of the soluble sulfate testing indicate a "negligible” anticipated exposure to sulfate attack, as
indicated on the enclosed test results. Based upon the criteria from Table 4.3.1. of the American
Concrete Institute (ACI) Manual of Concrete Practice (2000), no special measures, such as specific

cement types, water-cement ratios, etc., will be needed for this "negligible" exposure to sulfate attack.

Soluble chloride content of soil was not at levels high enough to be of concern with respect to corrosion
of reinforcing steel. The results should be considered in combination with the soluble chloride content

of the hardened concrete in determining the effect of chloride on the corrosion of reinforcing steel.

It should be understood that C.H.J., Incorporated does not practice corrosion engineering and that the
chemical/corrosivity suite of tests was performed for preliminary screening and possible evaluation by
a competent corrosion engineer. If further information concemning the corrosion characteristics, or
interpretation of the results submitted herein, are required, then a competent corrosion engineer could

be consulted.

GRADING PLAN REVIEW:

The final grading plan should be reviewed and approved by the geotechnical engineer and engineering

geologist prior to grading.

CONSTRUCTION OBSERVATION:

All grading operations, including site clearing and stripping, should be observed by a representative of

the geotechnical engineer. The presence of the geotechnical engineer’s field representative will be for
the purpose of providing observation and field testing, and will not include any supervising or directing
of the actual work of the contractor, his employees or agents. Neither the presence of the geotechnical

engineer's field representative nor the observations and testing by the geotechnical engineer shall excuse
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the contractor in any way for defects discovered in his work. It s understood that the geotechnical
engineer will not be responsible for job or site safety on this project, which will be the sole responsibility

of the contractor.

LIMITATIONS

C.H.]J., Incorporated has striven to perform our services within the limits prescribed by our client, and
in a manner consistent with the usual thoroughness and competence of reputable geotechnical engineers
and engineering geologists practicing under similar circumstances. No other representation, express or
implied, and no warranty or guarantee is included or intended by virtue of the services performed or

reports, opinion, documents, or otherwise supplied.

This report reflects the testing conducted on the site as the site existed during the investigation, which
is the subject of this report. However, changes in the conditions of a property can occur with the passage
of time, due to natural processes or the works of man on this or adjacent properties. Changes in
applicable or appropriate standards may also occur whether as a result of legislation, application, or the
broadening of knowledge. Therefore, this report is indicative of only those conditions tested at the time
of the subject investigation, and the findings of this report may be invalidated fully or partially by
changes outside of the control of C.H.J., Incorporated. This report is therefore subject to review and

should not be relied upon afier a period of one year.

The conclusions and recommendations in this report are based upon observations performed and data
collected at separate locations, and interpolation between these locations, carried out for the project and
the scope of services described. It is assumed and expected that the conditions between locations
observed and/or sampled are similar to those encountered at the individual locations where observation
and sampling was performed. However, conditions between these locations may vary significantly.
Should conditions be encountered in the field, by the client or any firm performing services for the client
or the client's assign, that appear different from those described herein, this firm should be contacted

immediately in order that we might evaluate their effect.

[f this report or portions thereof are provided to contractors or included in specifications, it should be

understood by all parties that they are provided for information only and should be used as such.
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The report and its contents resulting from this investigation are not intended or represented to be suitable

for reuse on extensions or modifications of the project, or for use on any other project.
CLOSURE
We appreciate this opportunity to be of service and trust this report provides the information desired at

this time. Should questions arise, please do not hesitate to contact this office.

Respectfully submitted,
C.H.J., INCORPORATED

. . -:/ ;__J . /_/
"~ Jan M. Strickland, Staff Geologist /" James F. Cooke, Senior Staff Enginecer

No, 2060
Exp, 3-31.2007

y I \Martin, E.G. 1529
ice President

JMS/JFC/IIM/ADE:dmg
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GEQLOGIC UNITS:

I Qf - Very young alluvial-fan deposits {late Holocene)
Qyf - Young alluvial-fan deposits (Holocene and lates Plelstocene}
Qof - Oid alluvial-fan deposits (late to middle Pleistocens)

I Mzps - Pelona Schist (Mesozoic)
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APPENDIX "B"

EXPLORATORY LOGS

O



ﬁjs
Enclosure "B" (1012}

Job No. 06242-3

KEY TO LOGS

SAMPLE TYPE:

Ring Indicates Undisturbed Ring Sample. Undisturbed Ring Samples are obtained with a
"California Sampler” (3.00" and 3.25" O.D. and 2.42" 1.D.) driven with a 140-pound weight

falling 30 inches. The blows per foot are converted to equivalent SPT values.ze

Consel.  Consolidation Test (ASTM D 2435)a
Dist. Indicates Disturbed Sample
DS Direct Shear Test (ASTM D 3080)

MDC Maximum Density Optimum Moisture Determination (ASTM D 1357)6

N.R. No Recovery ol Sample

Rv R-value test (Caltrans 301)

SA Sieve Analysis (ASTM C 130)

SE Sand Equivalent Test (ASTM D 2419)

ENGINEERING PROPERTIES FROM SPT BLOWS

Relationship of Penetration Resistance to Relative Density for Cohesionless Soils*
(After Mitchell and Katti, 1981)

Approximate
No. of SPT Descriptive Relative
Blows (Ng) Relative Density Density (%)
<4 Very Loose 0-15
4-10 Loose 15-35
10-30 Medium Dense 35-65
30-50 Dense 65-85
>50 Very Dense 85-100

* At an effective overburden pressure of I ton per square foot (100 kPa)
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EXPLORATORY BORING NO. 1

Date Drilled:  4/6/06
Equipment: CME 55 Drill Rig

Surface Elevation(ft): N/A Logged by: J1.R.

Client:  Inland Communities Corporation

Driving Weight / Drop: 140 [bs / 30 n

Measured Depth to Water(fiy: N/A

BORING LOG 06242-3.GPJ CHJ.GDT 5/31/06
T T T T

SAMPLES | ¢, ElE
o |
=z | v ¢ el Hig 9
= | = VISUAL CLASSIFICATION R B 7 Sl E
= 3 |5z zan” =@
[ o 2, 1O SR o] A
& O o~ e FIHS 23| <@
a G o almeB Rl S
l {SM) Silty Sand, fine to coarse with silt and gravel to 1", [Mative 2 3 RV, SA,
i T dark brown SE
i _ Z 13 | 66 | 13 Ring
| 5 —
B ] B 5 8.8 111 Ring,
-/i ’ Cor?sgol
L i } :
, (SM) Silty Sand, fine to medium with coarse, brown R 87
i ] X 53/10" | 91 120 Ring
i (SP) Sand, fine to medium with coarse and gravel to 2", RO 47
i - brown :
- 15 —
i z 49 42 | Dist Ring
- 20 —
i J ] 36" |35 | Dist Ring
L 25
4 = 306" | 38 | Dist Ring
— 30 -7 306" | NR. | NR Ring
i i END OF BORING
i 1 NO BEDROCK, NO REFUSAL, NO FILL
i i SLIGHT CAVING, NO FREE GROUNDWATER
“s c H .l OFF-SITE ROAD IMPROVEMENTS Job No. Enclosure
‘ =T Rad PARADISE HILLS. SAN BERNARDINO 06242-5 B-1




Date Drilled:

Equipment: CME 55 Drill Rig

Surface Elevation(fty: N/A

4/6/06

EXPLORATORY BORING NO. 2

Logged by: LR

Driving Weight / Drop:

Client: Inland Communities Corporation

140 1bs / 30 m

Measured Depth to Water(ft): N/A

SAMPLES | [ :3 =
ol ==
z | g g | 55| Z|e |2
= | = VISUAL CLASSIFICATION > A% g 3
a s < ) P~ B £ W
5|28 = |123|35|2¢|25] 24
A | oo  |elmlmf|ZZ Al d&
l (SM) Silty Sand, fine to medium with coarse and gravel Native st 9.9
7 | 10 3", brown
| 1 0 32 45 120 Ring
| (SP) Sand, fine to coarse with silt and gravel to 3", olive s 3.2
brown
- S —
_ ) 28 18 | Dist. | Ri
4\; ist ing
- 10 -]
4 BESS 304" | 1.3 | Dist Ring
- 15 o
(SPY Sand, fine to medium with coarse, silt and gravel to R 42
i ] 1", light brown \ '
L i Z i3 4.1 108 Ring
- 20 (SP) Sand, fine to coarse with siit and gravel to 3", light R 290
r L brown
B § ] 48 | 37 | 128 Ring
sl ]
'év 4 END OF BORING == 3" | 57 | Dist. Ring
A J
=l 4
&)
gl 30 NO BEDROCK, NO REFUSAL, NO FILL
at | SLIGHT CAVING, NO FREE GROUNDWATER
f
(_')I
zL i
5
é C.H.J OFF-SITE ROAD IMPROVEMENTS JobNa.  Enclosure
‘ “NE=F PARADISE HILLS, SAN BERNARDINO 06242-5 B-2




BORING LOG 06242-3.GPJ CHJ.GDT 5/31/06

EXPLORATORY BORING NO. 3

Date Drilled:  4/6/06 Client: Inland Comnunuties Corporation
Equipment: CME 55 Drnili Rig Driving Weight / Drop: 140 lbs / 30 in
Surface Elevation{ft): N/A Logged by: LR Measured Depth to Water(ft): N/A
SAMPLES| ¢ T
= 5 . )
= . W fone
@) . = - —
e VISUAL CLASSIFICATION 2 au| S|z | &
= | < |Hlx|zslag|? | &8
528 EEERERFRIEE
A oo ~ |Almlmrd 53188 SE
' (SM) Silty Sand. fine to coarse and gravel to 1/2", olive Fill
i 10 \gray /| Bedrock 3 | 38 | NR | Ring
S . (SM) Weathered Bedrock, recovered as Silty Sand, fine
4 to medium with coarse and gravel to 1", light gray
Y ] [ == |35 | 77 | Dist | Ring
i i END OF BORING
| BEDROCK AT 0.8’
i i NO REFUSAL
- 1 FILL TO 0.8
_ 10 SLIGHT CAVING
NO FREE GROUNDWATER

_304.

é C.H.J OFF-SITE ROAD IMPROVEMENTS jobNo.  Enclosure
< LR A PARADISIE HILLS. SAN BERNARDING 06242-5 B-3




EXPLORATORY BORING NO. 4

Date Drilled: 4/6/06 Client: Inland Communities Corporation
Equipment: CME 55 Drill Rig Dnving Weight/ Drop: 140 1bs / 30 in
Surface Elevation{ft}: N/A Logged by: JR. Measured Depth to Water(ft): N/A
SAMPLES | 1. e
= ® a
= o =
o = A —
e VISUAL CLASSIFICATION = a7 g 2 | E
. 5@ = |2 2|2 Zl8aiho| 45
m T O35 RO e “
A |39 5 |ElR|RE|EE|Ae| SE
! (SM} Salty Sand, fine to coarse with gravel to 1/2", brown  [Fl 6.1 RVS,SA,
| 4 Y 25 7.2 128 Ring
— 5 —
J Z 25 %4 118 Ring
- 10 —
i Z 8 53 110 Ring,
Consol
B l
15 (SP) Sand, fine to medium with coarse, silt and gravel to Native RS 4.7
i 7 1 1/2", olive brown
i i X 11 2.8 17 Ring
L 20 4
i ] 13 42 110 Ring,
SN Consol
- 25 —
i i B 28 5.3 118 Ring
EdiaN
| _ = 3067 | 27 | 117 Ring

BORING LOG 06242-3.GPJ CHJ.GDT 5/31/08
T T T

‘_} C.H.J OFF-SITE ROAD IMPROVEMENTS JobNo.  Euclosure
< =llada PARADISE HILLS. SAN BERNARDINO 06242-5 B-4a




BORING_LOG 08242-3.GFJ CHJ.GDT 5/31/06

Date Drilled:  4/6/06
Equipment: CME 55 Drill Rig

Surface Elevation(ft); N/A

EXPLORATORY BORING NO. 4

Client: Inland Communities Corporation

Logged by: J.R.

Driving Weight / Drop: 140 ibs/ 30 in

Measured Depth to Water(ft): N/A

SAMPLES | ¢ Tl =
8 = EE = o)
= e~ |5
= VISUAL CLASSIFICATION % =%l S| | &8
SR S |Ex|zz|8% 2 | Ex
523 BFEEREH P
&) oo o AlplmE|lEZ|os J=
{SP) Sand, fine to medium with coarse, silt and gravel to
i 1 1/2". olive brown
B z 25 36| 117 Ring
- 40 (SM) Silty Sand, fine to medium with coarse and gravel R 8.7
i to 1", olive brown
i X 26 | 61 115 Ring
- 45
i END OF BORING ==y 30/4" | NR | NR Ring
] NO BEDROCK
- 50 NO REFUSAL
i FILL TO 15
| SLIGHT CAVING
NO FREE GROUNDWATER
— 35
— 60
~ 65
‘_} C.H.J OFF-SITE ROAD IMPROVEMENTS JobNo.  Enclosure
‘ wElade PARADISE HILLS. SAN BERNARDINO 06242-5 B-4b




EXPLORATORY BORING NO. 5

Date Drilled:  4/6/06 Client: Inland Communities Corporation
Equipment: CME 55 Drill Rig Driving Weight / Drop: 140 Ibs/ 30 in
Surface Elevation{ft): N/A Logged by: IR, Measured Depth to Water(ft): N/A
SAMPLES | S|
Q~ ==
2 | g : I
= | = VISUAL CLASSIFICATION Eé sn| 22 | @
=B < Qlulzzlak? | Ep
BEE BB R
=] EQ % |dim|ad|E3(a8| 5B
(SM) Silty Sand, fine to medium with gravel to 3/8", Fill 6.3 DS, MDC,
| 4 SA,SE
brown
| 4 X 55 56 125 Ring
- 5 = |
i 1 Z 38 5.3 129 Ring
- 10 —]
5 i Z 35 8.0 127 Ring
- 15 4
i =] 3050 47 | 118 Ring
- 20 - _
| ] X 41| 6l 123 Ring
. 25 —
i i Z\_‘ 51 5.9 116 Ring
i | ] 10 55 | 17 Ring
k)
| (SM) Silty Sand, fine to medium with coarse and gravel Native
[ ’ to 2", brown

BORING _LOG 66242-3.GPJ CHJ.GDT 5/31/06

& C.H.J OFFE-SITE ROAD IMPROVEMENTS Job No.  Enclosure
‘ L PARADISE HILLS, SAN BERNARDINO 06242-5 B-5a




Date Drilled:  4/6/06
Equipment: CME 55 Dnill Rig

Surface Elevation(ft): N/A

EXPLLORATORY BORING NO. 5§

Logged bv: J.R.

Driving Weight / Drop: 140 lbs / 30 in

Client: Inland Communities Corporation

Measured Depth to Water(ft): N/A

BORING | OG 06242-3.GPJ CHJ GDT 5/31/06

SAMPLES| ;—e\ —
o~ =
= | o & Ll R|g 3
= T VISUAL CLASSIFICATION > oA © - g 55
= < kel S Nalm T w
G |28 : |Z|c|2|ES|zg 2k
A o3 ~ |elalmrg|EE|a g SE
[ (SM) Silty Sand. fine to medium with coarse and gravel L ]
- i | 1o 2"1 brOWD A 29 5.8 113 Rll]g
| ‘ | (SP-SM) Sandl, fine to medium with coarse and gravel to ] 5.3
3 2", olive brown
- 40
A ' Z 17 5.0 115 Ring
s END OF BORING Refusal
| NO BEDROCK
REFUSAL AT 41.5
- 45 FILL TO 32.00
| SLIGHT CAVING
| NO FREE GROUNDWATER
- 50
- 55
— 60
- 65
& C.H.J OFF-SITE ROAD IMPROVEMENTS JobNo.  Enclosure
‘ olf-F- PARADISE HILLS. SAN BERNARDINO 06242-5 B-5b




Date Drilled:
Equpment: Limited Access Drill Rig

Surface Elevation{ft): N/A

EXPLORATORY BORING NO. 6

412106 Client: Inland Cotmmunities Corporation

Driving Weight / Drop:

Logged by: T.D.

140 Ibs / 30 1nn

Measured Depth to Water(ft): N/A

BORING LOG 06242-3.GFJ CHJGDT 5/31/06
T T T

SAMPLES| £ F e
C | =B

= O e E [ o

R 1] ; . g A —

= = VISUAL CLASSIFICATION % P o\ Z K

T = < |Hlxizz|lag|? | Ez

5| 28 Z |2|322|82|25| 25

A | cA r |AlmeZlEE| Al d=

| (8M) Silty Sand, fine to medium with coarse, gravel and Native
i wcobbles to 6", dark brown T 53 SA. SE
- (SP-SM) Sand, fine to coarse with silt, gravel and cobbles
to 6", dark brown X 32 3.1 16 Ring
- !
i {GP) Sandy Gravel with silt, fine to coarse with gravel e 5.4
| and cobbles to 6", dark brown
A =] 41" | NR | NR | Ring
- 10
R =] 46" | NR. | NR. Ring
~ 15
i ] 401" | 9.6 | Dist Ring
i END OF BORING Refusal
— 20
- NO BEDROCK.
| REFUSAL AT 19.00
| NO FILL
HEAVY CAVING

i NO FREE GROUNDWATER
— 25
= 30

& C.H.J OFF-SITE ROAD IMPROVEMENTS JobNo.  Enclosure
‘ bl PARADISE HILLS. SAN BERNARDINO 06242-5 B-6




EXPLORATORY BORING NO. 7

Date Dnilled:  4/12/06 Chent: Inland Communities Corporation
Equipment: Limited Access Drill Rig Driving Weight / Drop: 140 1bs/ 30 1n
Surface Elevation(ft): N/A Logged by: T.D. Measured Depth to Water(ft): N/A
SAMPLES | [ g{ —
o | =
i 75! Q= o — a
& @) A B o £ ]
= |5 VISUAL CLASSIFICATION 2 | lz% 2|z | @3
L < o ploE|e 2
= ay = | 4 = 2180 = &
5| 28 Z 2|22 |22|2% 27
A | o4 2 lalg|lr2|E2|a g SE
(SM) Silty Sand, fine to mediuwm with coarse and gravel =l o] 8.0
i 7 to 2", brown L]
s i A O 77 110 Ring
- 5 .|
1 Z 4 9.4 106 Ring
i i (SP-SM) Sand, fine to medium with coarse, silt and Native ] 4.0
i 1 it gravel to 2 1/2", yellow brown
I 10 .
N i Y 22 33 | 104 | Ring
ClY Consol
B _ A 56411 N.R. N.R. Ring
i R |
| i X 42 50 | 118 Ring
L ] [~ 3 ] 35 | 119 Ring
(. (_/'_'\_\1
- 30 4
i 1 o 5% 1 31 | 123 | Ring
I END OF BORING )
1 | NO BEDROCK, NO REFUSAL. FILL TO 7.0
i MODERATE CAVING. NO FREE GROUNDWATER

BORING _LOG 06242-3.GFP) CHJ.GDT 5/31/06
T T

& c H .I OFF-SITE ROAD IMPROVEMENTS JobNo.  Enclosure
‘ el PARADISE HILLS, SAN BERNARDINO 06242-3 B-7




Date Dniled:  4/12/06

Equipment: Limited Access Drill Rig

EXPLORATORY BORING NO. 8

Client: Inland Communities Corporation

Driving Weight / Drop: 140 1bs / 30 in

BORING_LOG 06242-3.GPJ CHJ.GDT 5/31/06
T

Surface Elevation(ft): N/A Logged by: T.D. Measured Depth to Water(fty: 14.0
SAMPLES | ‘;3 [
o X =
g 2 L EE |2
= = VISUAL CLASSIFICATION = R % % 55
sy o s = M o
523 AREEERIPEEE:
o | oA < |Blm 2252|888 S5E
(SM) Silty Sand, fine to coarse with gravel and cobbles to  [Fill B 4.6 SA, 6
i 7 6", dark brown
i i : _ _ _ Mo 14 51 113 Ring
B 1 (SM) Silty Sand, fine with medium, yellow brown Native 5.
L 5 —
i (SM) Silty Sand, fine to medium with gravel to 1", dark R 14.6
i 7 gray brown
| J ‘>—< 16 99 | 114 Ring
| J X 16 1.5 | 123 Ring
i i Groundwater
- 13 (SM) Silty Sand, fine to medium with coarse and gravel ] 154
7 to 2", dark brown
R i Z 17 14.1 122 Ring
— 20 7 ! i
| | {SM} Granitic Bedrock, recovered as Silty Sand, fine with
i T clay, red brown
i i Y =] st | 1o | o127 Ring
| 25 —
| == 303" | 128 | 125 Ring
END OF BORING T T
. BEDROCK AT 21.0
L 30 NO REFUSAL
| | FILL TO 2.5’
MODERATE CAVING
i ] GROUNDWATER AT 14.0'
‘_} C J OFF-SITE ROAD IMPROVEMENTS JobNo.  Enclosure
‘ -H.J. PARADISE HILLS. SAN BERNARDINO 06242-5 B-§




Date Drilled:

Equipment: Limited Access Dnll Rig

Surface Elevation{ft): N/A

EXPLORATORY BORING NO. 9

Client: Inland Communities Corporation

412406

Logged by: T.D.

Driving Weight / Drop: 140 Ibs /30 1n

Measured Depth to Water(ft): N/A

BORING LOG 068242-3.GPJ) CHJIGDT 5/31/08
T T

SAMPLES | ¢ =l
Q| ==
g | u 2 25 B E 3
= VISUAL CLASSIFICATION o % = o
= | = § Hixlzzlaez|2 Dp
x| 28 Z |25|98ES 23 21
A |3a ~ |Alm|RE|E3|n8 5E
] (SP-SM) Sand, fine to coarse with silt and gravel to | Native 6.8 SA.SE
i 1/2", dark brown
| Z 10 5.5 108 Ring
= 5
X Z 15 4.3 10 Ring
B (SP-SM) Sand, fine to medium with coarse, silt and Y 5.8
L 10 gravel to 3", brown
| ] 13 9.1 113 Ring,
Rat Consal
i ||
i |
— 15 .
| 1 46 | 48 | 125 | Ring
I |
~ 20
i Z 417110 46 | 118 Ring
E
i |
- 25 | |
; 1~ 38 47 124 Ring
I A l
!
-0
i i . _ 34 39 118 Ring
R END OF BORING o
| NO BEDROCK. NO REFUSAE. NO FILI,
| MODERATE CAVING, NO FREE GROUNDWATER
‘; C.H.J OFF-SITE ROAD IMPROVEMENTS JobNo.  Enclosure
‘ - ol = PARADISE HILLS. SAN BERNARDING 06242-5 B-9




APPENDIX "C"

LABORATORY TESTING
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Maximum Density Optimum Moisture Determination Test (ASTM 1557)

140 - ‘ 220
_— ‘ . RN [ S
B ‘ i ol
I
\— NEREEEEEEE |
) T
130 N : 20.4
__ . T K —. - . . S - | —
\ ¢ ~
- . _ Neod N EK\T <
5] ) ==
a | AN =
z ‘ R =3
= L \ “~ g B f’Q B =
g 120 ! N - 188 &
[m] ‘ | g, Lo Q %
o i | - K 0O
& % >
i 7 TN . D
| ! i \ !
|
L — - ];, S T _K_I b
M0 —1-- - 1 ‘” - - 173
o
100 ' : 15.7
0 5 10 15
Moisture Content (%)
Boring # Depthift) Soil Type ¥ e (PER| W oy (%0)
] 3B 08 {SM) Silty Sand, fine to coarse with gravel to 1/2" 138.0 7.0
" 5A 0 (SM) Silty Sand, fine to medium 132.0 10.0
MOISTURE DENSITY TESTS
ﬁ Project: Inland Communities, Paradise Hills
=«#s INncorporated
Location: Tentative Tract Map No. 18140, Off-Site Road Improvements
Job No.: 06242-3 Enclosure: Cc-4

CHJ® LabSuite ver2.11 Programmed by Dr Fred ¥i Copyright© C H.J. Incorporated 2005 - 2006. AR right reserved



Consolidation Test (ASTM D 2435)

c r T —
| [
] i R
-— e L | i ' i
] o~ — ' ] . L
N \ f
e ! i ! )
" ""'--—-t—-__'—-_z: i i ‘
2 f 1 ‘
‘ |
g 3F ——1- - B B
= !
: w | |
© | 1 |
g ¢ | \ | |
1+ | |
T ‘ 3 |
3 ‘ : |
2 | |
S s - -t — - - F i -
[ Saturated | | ‘
; |
i .
| | .
| | '
‘ | ! : i
! ‘ | ! |
. [ :
‘ 1 e ‘ i
B ‘ :
100 1000 10000 100000
Normal Stress {psf)
Boring # | Depth(ft} Soil/Sample Type ¥4 (peh) | MC(%) [ HCS(%)
. 1 5 (SM} Silty sand, fine fo coarse with gravel to 1" / undisturbed 83 111.0 1.72
[ | 4 12 (SM} Silty sand, fine to coarse with gravel to 1/2" / undisturbed 53 110.9 1.17

* HCS - Hydroconsolidation strain in percent.

CONSOLIDATION TESTS
, Project: inland Communities, Paradise Hills
& C.H.5. incorporated

Location: Tentative Tract Map No. 18140, Ofi-Site Road imprevernents

Job No.: 06242-3 Enclosure: C-5

CHJ® LabSuite ver2.11. Frogrammed by Dr Fred Yi Copynght© C.H.J. Incorporated 2005 - 2006 Alf right reserved



Consolidation Test (ASTM D 2435)

0 T : i i
N\ l o ‘
e Soaking o L
2 fo—— \"N-._ ' : |
B———
! i
! ;
| I
4 |- : ‘ |
T
| |
g ° ol |- - :
c |
& I
& | i
§ 8 1 :
& ‘ ‘
g i 1
? [ ;
= !
8 L N N EEIE S 1 -4 .\ - - — r
I
1 | |
. ™N I |
12 - —_— N Sat : dJ,,_,, K, - - RN E— ! J,
; aturate : il
i |—| N\ :
N |
14 .
|
|
! !
i
16
100 1000 1000¢C 106000
Norma! Stress {psf)
Boring # | Depth(ft) Soil/Sample Type v, (pefy | MC(%) | HCS(%)
. 4 22 (5P) Sand, fine to medium with coarse, silt, and gravel to 1 1/2" / undisturoed 4.2 110.0 1.00
u 7 10 (SP-SM) Sand, fine to mediurn with coarse, silt and gravle to 1 1/2" / undisturbed 3.3 104.0 540

* HCS - Hydroconsolidation strain in percent.

C.H.5. incorporated

CONSOLIDATION TESTS

Project; Inland Communities, Paradise Hills
Location: Tentative Tract Map Ne. 18140, Off-Site Road Improvements
Job No.: 06242-3 Enclosure: C-6

CHJ® Lab3Suite verZ 11, Programmed by Dr. Fred i

Copyright© C.H.J. Incarporated 2005 - 2006, All right reserved



Consolidation Test (ASTM D 2435}

¢ T T " 1
| Lo
\ | N
. | ; |
1 S A N (R R ! I _ |
\ i . . |
\\4 ! | i i f
2 e N, Soaking | . i
] B, : T t
‘-—-—.__-____ e /‘ , ! i
T
< N
g ° |
Z i
o :
S :
‘(G '
T i !
T 4 g \
[
g -/ :
Saturated| !
[Satraeg]
5 . t
. |
\ e
] [ i ||
sf 00— 4= -- - - - - : — - B R R e
\ T
i ‘
v ;
100 1000 10000 100000
Narmal Stress {psf)
Boring # | Depth(ft) Soil’'Sample Type vq (pch) | MC(%) | HCS(%)
. 9 10 (SP-SM) Sand, fine to medium with coarse, silt and gravel to 3" / undisturbed 9.1 113.0 0.70

* HCS - Hydroconsclidation strain in percent.

(& C.H.5. Incorporated

CONSOLIDATION TESTS

Project: Iniand Cemmunities, Paradise Hills
Location: Tentative Tract Map No. 16140, Off-Site Road Improvements
Job No.: 06242-3 Enclosure: C-7

CHJ® LabSuite ver2.11. Programmed by Dr. Fred Yi

Copyright® C.H.J. Incorperated 2005 - 2006. All right reserved



Direct Shear Test (ASTM D 3080)
4500
4000 |—
3500 L
3000 =
- L
" L
£ 2500—
% -
o B
2 :
8 20001
2 L
7 u
1500 [—
1000 -
: ®
500 [
O |- L il 1 1 l 1 L Ll il ‘ L L 1 1 r | | 1 1 I 1 1 L 1 ‘ L 1 1 1 I L L H 1 | 1 L 1 1 I 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Normal Stress (psf)
Boring # Depth(ft) Soil Type Ya (pch | MC{%) | C (psh %)
. 3B 0.8 (SM) Silty Sand, fine to coarse with gravel to 1/2" 131 7.0 0 394
[ ] S5A 0 (SM) Silty Sand, fine to medium 125 10.0 240 32.7
REMOLDED DIRECT SHEAR TESTS
C H J Project: Inland Communities, Paradise Hilis
-T8.J0. Incorporated
Location: Tentative Tract Map Na. 18140, Off-Site Road Improvements
Job No.- 06242-3 J Enclosure: C-8

CHJ® LabSuite ver? 11. Programmed by Dr. Fred ¥i Copyright® C H .} Incorporated 2008 - 2006, All right reserved



Traffic ndex (T.L) | 5.0 A B c D
COMPACTOR AIR PRESSURE P S.I. 350 350 300
INITIAL MOISTURE % 7.1 7.1 7.1
WATER ADDED, ML 15 20 25
WATER ADDED % 1.3 13 22
MOISTURE AT COMPACTION % 84 8.9 9.3
HEIGHT OF BRIQUETTE 2.51 245 248
WET WEIGHT OF BRIQUETTE 1180 1140 1160
DENSITY LB, PER CU.FT. 1251 124.8 120.6
STABILOMETER PH AT 1000 LBS. 20 12 15
2000 LBS. 18 22 28
DISPLACEMENT 3.70 3.80 4.20
R-VALUE 84 a0 74
EXUDATION PRESSURE 680 420 160
THICK. INDICATED BY STAB. 0.25 0.32 042
EXPANSION PRESSURE 2 1 3]
THICK. INDICATED BY E.P. 8.07 0.03 0.00
EXUDATION CHART
R-VALUE
100 90 80 70 60 50 40 30 20 10 0
T T , T ; T 800
O 1 o " } - ]
T T T g
I 4 a4 i \ 4 | . 9 e - ! - 700
T i . 1
| ] . [ | L ! o
! 600 &
Hf . I 1 4 T wl
o I - T - o
; : A 500 3
: ; ‘ AN ARNMNNANNY
ma SNk 7 o T e T ;i @
H . at R e EEwaa g KRR Emmn T T ‘ — 400 &
Banaw N T .J . 1 i : T ] %
ans - R oww LI nR s - 300 &
LA 17 T LIr <«
n T mE 0 g
; 200 2
HESERENE NN rl N RN I I O - I : 1 : w
o r i H ‘_ | T
~F HHH D TR : 100
L 44§ o B -4 N .
; HH L = i N
R-Value: 77
Boring No. |Depth (ft) Soil/Sample Type SE W (%)
1 0 {SM) Silty Sand, fine to coarse with gravel ta 1" 15 7.1
R-VALUE TEST
: H j Project: Inland Communities, Paradise Hills
- - = InCO rpo ratEd Location: Tentative Tract Map No. 18140, Off-Site Read Improvements
Job No.: 06242-3 Enclosure: C-9

CHJ® LabSuite ver2.12. Programmed by Dr. Fred Yi Copyright® C.H.J. Incorporated 200% - 2006. All right reserved



Traffic Index {7.1.) | 5.0 A B C D
COMFPACTOR AIR PRESSURE P.S 1. 350 300 300
INITIAL MOISTURE % 5.6 5.6 56
WATER ADDED, ML 10 20 30
WATER ADDED % &9 1.8 2.8
MOLISTURE AT COMPACTION % 8.5 74 2
HEIGHT Of BRIQUETTE 2.5% 2,52 245
WET WEIGHT QF BRIQUETTE 1180 1180 1160
DENSITY LB. PER CU.FT. 133 8 132.2 132.5
STABILOMETER PH AT 1000 LBS 10 16 29
2000 LBS. 21 26 55
DISPLACEMENT 3.50 4.00 4.20
R-VALUE 23 fil 53
EXUDATION PRESSURE 610 480 140
THICK. INDICATED BY STAB. C.28 038 075
EXPANSION PRESSURE 2 1 a
THICK. INDICATED BY E.P. o.07 .03 0.00
EXUDATION CHART
R-VALUE
100 90 80 7Q &0 50 40 30 20 10 1]
T T T T AREN AT - T 700
[ v i i
I i i ‘ R 1] T
i ‘ T T I - | T T
: : - LT ~+ 600
N DT Tl | : — el I i
I : I AT L. i %)
T ; . 1 - e RS A L a
1 : N W NS A 1Tk 1 ] 200
i 1 J h il A= : : AR ERA AR o
! ! } P 11t - ! 3
! e B et e e e e A T 00 8
1] L b [ERNEE EENENEEY A : [ L
i 1E T - He e 74
h ; ; : - : %
1T 1 . N D T P T 300 O
| - .‘a<;. - R A " 4. | . L o] l'_"
H ' } 1 i 5
T TN L [ e R e R 1 2 2
H ud L N 53 .- ‘ T i ul
- 1 —1 100
H w | i A
LA T T - N o | Bl T | N
1 N : } v ]
T T | | 0
R-Value: 66
Boring No. |Depth (ft) Sail/Sample Type SE | w,(%)
4 0 {SM) Silty Sand, fine to coarse with gravel to 1/2" 15 56
R-VALUE TEST
c H .' Project: Inland Communities, Paradise Hilis
- - - Incorpo ratEd Location: Tentative Tract Map No. 18140, Off-Site Road Improvements
Job No.: 06242-3 Enciosure: c-10

CHJ® LabSuite ver2.12 Programmed by Dr Fred Yi Copyright® C_H.J. Incorporated 2005 . 2008. All right reserved



».) SCHIFF ASSOCIATES

Sample 1D

Resistivity
as-received
minimum

pH

Electrical

Conductivity

Chemical Analyses

Cations

calcium Ca™"

magnesium Mg

sadium Na'

Anions

carbonate COBE'

bicarbonate HCO;'

chloride cl”

sulfate S0,”
Other Tests

ammonium  NH,'*

nitrate NG,

sulfide 5"

Redox i}

Table 1 - Laboratory Tests on Seil Samples

Units
ohm-cm
ohm-cm

mS/icm

mg/lkg
mg'kg

mg'kg

mg/kg
mg/kg
mg'kg
mg/kg

mg/kg
mg/kg

qual

nlv s e .

CHJ, Inc.

23-May-06
3A A
12,000 16,000
7,200 10,000
7.9 7.8
0.12 0.13
100 107
75 6.3
1 23
ND ND
259 177
1.7 10
16 37
na na
na na
ha na
na

na

Intand Comni., Paradise Hills, CA
Your #06242-3, MJS& A #06-0891LAB

www . schiffassociates.com

oA

39,000
11,000

79

.21

229
14
6.9

ND
290
1.8
67

na

na

na

ST

Minimum resistivity per CTM 643, sulfate per CTM 417, and chloride per CTM 422

Consulting Corrosion Engineers - Since 1959

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram {parts per million) of dry soil.

Redox = oxidation-reduction potential in millivelts

ND = not detected
na = not analyzed

4317 West Baseline Road  Claremont, CA 91711

Phone: 909.626.0967 Fax 909.626.3316

Page 1 of 1



APPENDIX "D"

GEOTECHNICAL DETAILS



BT THEGE
O Y DT RIGHONS

1

SR N
MAY B
DETEFRMNIL

T FEOLFCTY

ERGINEEREL
TOMPACTED FILL
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LR TR
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.AE"
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CORTROLLED COMPETENT
= SONATIVE MATERIAL

SLREEER T TE

Tt X7 FOR [HS0US:
N BEaw oY o0

IWETRIM

SN
IR RN

‘w‘"’“ DETAIL BELOw

SR CUBKD PEET OF CuBST
CERMEADLE MATERIAUPER ST 0Tk
EOSTANDARD
anw R

DOFREY OF U7 BY MO 4
AGGREGATL  On
WRAPFED WITH FLorEs
CABRNT PEREDOT OF BPE

MIEBAFL 14T 0% EQUAL

MENIMLIMG g
FEREL ‘*Rfi TED

. THARL IR R
SOR 43 OR
TAILTD W
BV T oA
POTREAM ER -
£7 2 PERTENT

SR AV

BUTTRESS/ STABILIZATION FILL DETAIL

FOR: INLAND COMMUNITIES

GEOTECHNICAL INVESTIGATION

CORPORATION OFF-3ITE ROAD IMPROVEMENTS, PARADISE HILLS PRQJECT EﬂCDLﬁ?FE
o BADGER CANYON AREA

JUNE 20086 TENTATIVE TRACT MAR NO. 18140 JOB NUMBER

SAN BERNARDING, CALIFORNIA 06242-3

‘s C.H. ). incorporated




COMPACTED F11LL-

PROJECTED PLANE 1:1 MAX,
FROM TOE OF SLOPE TO
APPROVED GROUND_

NATURAL~__ 3\
GROUND \\ |

e,

“-._REMOVE UNSUITABLE

‘ MATERIAL
2' MIN. KEY~
DEPTH
FILL SLOPE

NOTES: (1) - DIMENSIONS SHOWN SUBJECT
TO FIELD CHANGE BASED ON
ENGINEER'S JUDGEMENT

- BENCHING REQUIRED WHEN FILLING
OVER NATURAL GROUND STEEPER THAN
SH : 1V

KEYING AND BENCHING DETAIL

For: INLAND COMMUNITIES GEGTECHNICAL INVEST/GATION OLOSURE
CORPORATION OFF-SITE ROAD IMPROVEMENTS, PARADISE HILLS PROJECT Y
BADGER CANYON AREA
TENTATIVE TRACT MAP NO. 18140 JOB NUMBER
JUNE 2008 SAN BERNARDINO, CALIFORNIA 06242-3

gs C.H.Jl. incorporated




SATURSL SROUND

COR RS TED

Ll ~-.

(eS8

TYEHGRL
BENCHING

NOTE -

ALLUVIUM REMOVAL
SEE DETANRL BELOW

DOWNSTREAM 20'OF PIPE AT DUTLET
SHALL BE NON - PERFORATED AND
BACKFILLED WITH FINE GRANED MATERIAL
OUTLET SHALL BE TO NON-NLISANCE AREA

FILTER: USE GRAVEL, 1" BY
# 4 CONC. AGGREGATE )
MINTMUM OF NINE CURKC FEET
PER FOOT DF PIPE, ENCASED
N FUTER FABRIG. {MIBAF] G
OR E00AL}. FILTER MATERIAL
SHALL BE LAPPED PER THE
;;;%%gmcmm:ﬁs SPECIFICA-

VARIABLE TO 8'' DIA, SCH. 40 OB
EQUIVALENT WITH CRUSHING
STRENGTM OF AT LEAST 100D LBS,
WITH B UNIEGEMLY SPACED
PERFURATIONS PER FOOT OF

PIFE INETALLED WITH
PERFORATION ON BOTTOR OF
PIPE. CONSTRUCT SO 48 TO
DRAN.

KOTE: PwC DIAMETER SIZE DEPENDS ON SURFACY
DRADE AND CANYON SIZE, SUBJECT TO REVIEW 8v
GEOTECHMICAL ENGINFER,

SUBDRAIN DETAIL

CORPORATION

FoR: INLAND COMMUNITIES

GEOTECHNICAL INVESTIGATION
OFF-SITE ROAD IMPROVEMENTS, PARADISE HILLS PROJECT
BADGER CANYON AREA

JUNE 2006

TENTATIVE TRACT MAP NO. 18140
SAN BERNARDINGO, CALIFORNIA

ENCLOSURE

"D

JOB NUMBER

06242-3

SS C- H.J). Incorporated
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