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In accordance with your request and authorization, Leighton and Associates, Inc., (Leighton)
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Tentative Tract 063022, in the Sulfur Springs area of Santa Clarita, California. The assessment
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The purpose of Leighton’s work was to assess the geotechnical feasibility of the proposed
residential development within Tentative Tract 063022, and to provide preliminary geotechnical
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The investigation consisted of reviewing previous investigations of the site, exploring the
subsurface conditions of the subject site, performing a preliminary evaluation of the soil
characteristics, and providing preliminary geotechnical recommendations for use in planning and
preliminary design of the proposed development.
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1. INTRODUCTION

Purpose

This report presents the results of the geotechnical feasibility assessment performed by
Leighton and Associates, Inc. (Leighton) for the proposed residential development within
Tentative Tract 063022 in Santa Clarita, California. The report also includes preliminary
geotechnical recommendations for use in the planning and preliminary design of the
development.

Site Location and Description

The subject site is approximately 185 acres in size and is located on the south side of the
Santa Clara River in the City of Santa Clarita, California (Figure 1 — Site Location Map).
Site topography consists of a wide canyon bottom with gentle slope gradients trending
downward from the southeast to the Santa Clara River on the northwest. Relatively
steep-sided ridge lines border the site on the southwest, southeast, and east. Bordering
ridges are inclined at gradients ranging from approximately 3:1 (horizontal to vertical) to
approximately 1:1. Two bedrock outcrops of approximately 35 and 60 feet in height are
located in the western and north-central portions of the property. Site elevations range
from approximately 1,550 feet above mean sea level (msl) in the northwest portion of the
site to approximately 1,730 feet (msl) in the southeast portion of the site.

An active railroad right-of-way crosses the northern portion of the site and a floodway
boundary crosses the southwestern site corner. A gas line easement and an older
abandoned railroad right-of-way cross the center of the site from east to west.

Proposed Development

It is Leighton’s understanding that the proposed development will consist of 105
residential lots (Lots 1 to 105). Lots 1 through 100 will be located south of the active
railroad right-of-way and Lots 101 to 105 will be located north of the active railroad
right-of-way. An open space lot, designated Lot 106, will be located north of the railroad
right-of-way and east of Lot 101. The locations of the lots are shown on the attached
Geotechnical Map, Plate 1.

It is also Leighton’s understanding that the proposed development will comprise one to
two-story single family detached wood structures, together with the associated streets and
flatwork. Subterranean structures do not appear to be planned at this point; however, it is
anticipated that the proposed development will include earth retaining structures.

The proposed development will also include three detention basins: one adjacent to
Lot 14 in the southeastern corner of the site, a second between Lots 9 and 10 at the
eastern site margin, and a third north of Lot 1 in the northeastern corner of the site.

~
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Access to the site will be from Lost Canyon Road in the northwestern portion of the site
and from “E” Street in the southern part of the site. A bridge with a span of
approximately 275 feet is planned for Lost Canyon Road, and a second bridge with a
span of approximately 160 feet is planned for a future street near its intersection with the
northern terminus of “E” Street.

Cut slopes up to 40 feet in height at a gradient of 2:1 (horizontal: vertical) are planned to
descend to Lost Canyon Road at the northwest site margin. A cut slope up to 50 feet in
height is planned in the southeastern portion of the site behind Lots 15 through 17.
Offsite and to the east of the project, two cut slopes are planed: one up to 30 feet in height
and descending to Lots 1 through 4, and a second almost 100 feet in height descending to
Lots 10 through 13 in the southeastern portion of the site.

A fill slope up to approximately 25 feet in height is planned to ascend from the northern
margin of Lots 66 through 68.

Previous Investigations

Leighton had previously performed several geotechnical investigations at the subject site;
including investigations for the previously proposed Tract 34466 (see referenced reports).
The relevant information obtained from these investigations was used in preparing this
current report.

A brief summary of the scope of work and findings for the prior Leighton geotechnical
investigations is as follows:

Leighton, 1985a:
This report was for the preliminary geotechnical investigation for the previously
proposed Tentative Tract 34466, Sulphur Springs, Los Angeles, California. The
investigation included:

e Excavation of 13 bucket-auger borings (B1 through B13).

e Analyses of the geotechnical conditions and opportunities and constraints for the
subject site.

¢ A conclusion that Tentative Tract 34466 is geotechnically suitable for residential
development.

e Conclusions and recommendations for construction at the tract.

e Identification of a liquefaction hazard in portions of the site.

Leighton, 1985b:
e Provided two additional cross-sections and depicted zones of potential
liquefaction.

&,
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Leighton, 1986a:

e Geotechnical review of the revised Tentative Tract Map 34466 that concluded
that the changes in the subject tentative tract plan were minimal, and that the
previous geotechnical recommendations remained applicable to the revised
tentative tract map.

Leighton, 1986b:
e Provided a response to the County of Los Angeles Soils Engineering and

Engineering Geology Review Sheets pertaining to the previously proposed
Revised Tentative Tract 34466.

Leighton, 1989a:
e Previous Leighton report and grading plan had been approved by the County of
Los Angeles.
e Leighton evaluated the geotechnical conditions pertaining to a revised grading
plan by Lind and Hillerud dated September 7, 1988.
e Evaluation included excavation of 10 additional exploratory backhoe trenches.

Leighton, 1986b:
e Provided geotechnical input for the environmental impact report regarding
liquefaction potential.
¢ Concluded that the liquefaction hazard in the southern portion and in bedrock
areas is very low to nil.
¢ Recommended special foundations in the northern portions of the site.

Leighton, 1986b:
e Supplemental Liquefaction Evaluation for Vesting Tentative Tract 34466.
e Included 14 additional borings utilizing a hollow-stem drill rig.
* Concluded that Leighton’s previous borings (1985a) were drilled after the
unusually heavy rainfall year of 1984. Well records for this period show ground
water levels to be within 5 feet of the highest recorded for the area.

e Concluded that residential irrigation of 26 inches per year would correspond to a
5+ -foot increase in ground water levels at the subject site.

Leighton, 1990a:
e Supplemental Liquefaction Evaluation; provided analyses and mitigation in
accordance with the prevailing standards and practices at that time.

Leighton, 1990b:
e Response to Geotechnical Review by Los Angeles County specific to previously
proposed Vesting Tentative Tract 34466.

~

%

Leighton




1.5

Project Number 061989-002
December 5, 2006

Leighton, 1990c:
* Review of new tentative tract map 34466; bedrock strength parameter were
summarized, and peak strength parameters were utilized for slope stability
analyses for seismic loading conditions.

Leighton, 1990d:

* Response to review of Draft Environmental Impact Report.

* Reiterated the previous recommendation for removal and recompaction of the top
5 feet in areas with low potential of liquefaction in addition to utilizing post-
tensioned foundations, also recommended an additional 10 to 15 feet of
compacted fill in the areas of highest liquefaction potential will reduce
liquefaction potential significantly.

* Concluded that other methods of ground preparation and foundation design, such
as vibro-flotation, or the use of pile foundations, were not warranted for the
proposed project.

Purpose and Scope of Current Investigation

The purpose of this investigation was to assess the feasibility of Tentative Tract 063022
and to provide preliminary geotechnical recommendations for use in the planning and
preliminary design of the proposed development.

Leighton performed the following tasks as part of the current scope of work:

* Reviewed Leighton’s pre-existing soils and geology reports conducted for the subject
site (see Appendix A - References).

e Assessed geologic hazards as referenced by the following:
- State of California Alquist Priolo Earthquake Fault Zones Map;
- State of California Seismic Hazard Zones Map; and,
- Regional geologic maps contained in Leighton's in house library.
e Assessed historic high groundwater levels as referenced by the following:
- State of California Seismic Hazard Zones Map; and

- Groundwater Level Data within Newhall County Water District Pinetree Wells 1
through 3,

e Performed a preliminary site reconnaissance and geologic mapping of surface on-site
conditions.

* Produced a Geotechnical Map from Leighton’s previous onsite explorations, geologic
resources in Leighton's in-house library as well as information gathered during onsite

geologic mapping. e
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e Performed a site reconnaissance to evaluate access to, and to mark, the intended
boring locations.

e As required by State law, contacted Underground Service Alert a minimum of two
working days prior to fieldwork mobilization such that underground utilities could be
located and marked by others.

e Drilled, logged, and sampled two borings to total depths of 61.5 and 51.5 feet (bgs)
with a sample interval of no more than every 5 feet.

e Performed laboratory testing on selected samples including:
- In-situ moisture/density; and
- Gradation.

e Performed Engineering analysis to assess:
Anticipated removal limits;

Preliminary slope stability;

Liquefaction assessment; and

Preliminary foundation recommendations.

e Prepared this report summarizing our findings and conclusions.

Leighton
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24 GEOLOGIC FINDINGS

Geologic Setting

The subject site is located within the western portion of the Transverse Ranges
Geomorphic Province and more specifically within the central portion of the San Gabriel
Mountains. The Transverse Ranges are a belt of east/west-trending folds and associated
thrusts that formed in response to northeast to north-northeast crustal shortening that
initiated in Pliocene time, approximately 4 to 5 million years before the present. The area
continues to undergo intense deformation by geological standards. This regional north-
south compression causes the bedrock units to become progressively folded and faulted,
forming valleys (such as the Santa Clara River Valley, Simi Valley, the Oxnard Plain,
and the Ventura and Ojai Valleys), and uplands (including the San Gabriel Mountains,
Oakridge-Santa Susanna Mountains, the Santa Monica Mountains, the Simi Hills, Big
Mountain, South Mountain, and the Topatopa Mountains), that are generally bounded by
reverse faults and/or thrust faults, which generally dip north along the southern range
fronts and dip south along the northern range fronts.

The attached Figure 2 (Regional Geologic Map) shows the geologic conditions in the
vicinity of site. The bedrock on site exhibits relatively consistent dips to the west and
slightly north of west with isolated southwest dips in the northeast portion of the site.
Dip angles on site range from approximately 13 degrees to the west on the eastern portion
of the site to 35 degrees on the northeastern portion of the site.

Earth Materials

The majority of the subject site is underlain by Quaternary alluvium, Quaternary Older
Alluvium as well as by siltstones, sandstones, and conglomeratic bedrock of the Mint
Canyon Formation. Quaternary Terrace deposits have been mapped as capping units
throughout the site. A description of each of the geologic units encountered at the site
follows:

Artificial Fill — Uncertified (Afu):

Artificial fill soils have been mapped along the trend of the active as well as the
abandoned railroad rights-of-way. The active railroad grade has an approximate
maximum height of 20 feet and an approximate width of 100 feet. The abandoned
railroad grade is approximately 20 feet high at its highest point and is approximately
75 feet wide.

Although not observed during Leighton’s field investigation, artificial fill should be
anticipated along portions of the adjoining roads. Artificial fill will be present around
buried structures and utility lines.
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Quaternary Alluvium (Qal):

Alluvial materials consist of stream-channel deposits of silts, sands, and gravels that are
transported by surface water, and are restricted to the bottoms of the main canyons and
tributary channels. Alluvial deposits along the northern portions of the site in the vicinity
of the Santa Clara River have been mapped as Quaternary Alluvium (Qal). Quaternary
alluvium encountered in Leighton’s borings consists primarily of gray, brown, or slightly
orangish brown silts and sands with varying amounts of clay and gravel. The soils range
from loose to dense.

Quaternary Older Alluvium (Qoal):

Alluvial materials encountered on the southern portion of the site have been mapped as
Quaternary Older Alluvium. The Quaternary Older Alluvium consists of orange-brown
to reddish-brown silts and sands with varying amounts of clay and gravel. The soils
range from loose to dense with the soils generally becoming denser with depth.

Terrace Deposits (Qt):

Terrace deposits were encountered as capping units overlying Mint Canyon bedrock on
the outcrops located on the western and north-central portion of the property. Terrace
deposits also were observed as remnants of older eroded surfaces along the northeastern
and southeastern portions of the site. The terrace deposits primarily consist of light
brown silty sands with occasional subrounded gravelly layers.

Mint Canyon (Tmc):

The Mint Canyon Formation underlies the site and is typically exposed in the areas of
higher topographic relief. This formation is Miocene in age and is believed to have been
deposited in westward flowing streams and in a valley bottom fresh water lake (Dibblee,
1996). Mint Canyon Formation bedrock onsite consists of interbedded claystones,
siltstones, sandstones, and conglomerates that are slightly to moderately friable and
slightly to highly weathered.

Groundwater

Leighton’s prior investigations for the subject site have utilized groundwater data
provided by the Newhall County Water District (NCWD) (Leighton, 1990a, b, ¢, d).
Predictions of future groundwater conditions were estimated from the prior performance
of the site vicinity as shown by the groundwater well data. The influence of irrigation
resulting from the residential development was incorporated into this prediction by
comparing the historical recharge effect of increased rainfall and correlating this to
expected volumes of irrigation water. This future high water level was contoured on the
geotechnical map with depth to future high groundwater level contours ranging from 25
to 60 feet below the existing ground surface.

~
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Leighton’s current investigation deviated from the prior approach of incorporating the
influence of homeowner irrigation resulting from the residential development. It is
believed that the historical rainfall levels versus groundwater level data utilized in the
prior reports only holds true in the vicinity of the Santa Clara River channel where the
data was collected. The drainage basin acting to recharge the groundwater in the vicinity
of the Santa Clara river channel is much larger than the drainage basin collecting water
introduced by future homeowner irrigation. This larger drainage basin will cause rainfall
to have a much larger effect on the groundwater levels in the vicinity of the Santa Clara
river channel than on the groundwater levels beneath the subject site. It is also believed
that the open, unconfined groundwater basin and the relatively coarse nature of the
alluvium underlying the site as well as the presence of the Santa Clara river channel
topographically lower than the site will provide a drainage channel preventing a
significant rise in groundwater due to homeowner irrigation. Additional data regarding
the depth to groundwater and correlations between rainfall and groundwater levels may
be collected at a later investigative phase of the project through the installation of
piezometers on the subject site.

Groundwater levels vary appreciably across the site. It is anticipated that the depth to
groundwater roughly follows topography, with the shallowest groundwater conditions
under the northern portion of the site in the Santa Clara River flood plain. Due to this
variability of the depth to groundwater across the site, the current investigation has
assigned the portion of the site north of the active railroad alignment a different future
depth to groundwater than the portion of the site south of the active railroad alignment.

Future depth to groundwater levels for the purposes of this report were estimated utilizing
available data from the California Geological Survey (formerly the California Division of
Mines and Geology), groundwater monitoring wells and historic rainfall data from the
Newhall County Water District as well as the groundwater conditions encountered during
Leighton’s subsurface investigations.

Historic high groundwater levels have been reported as approximately 10 to 25 feet
below the existing ground surface for the portion of the site north of the active railroad
alignment (CDMG, 1998). Newhall County Water District groundwater wells Pinetree 1,
Pinetree 2 and Pinetree 3 are located approximately 500 feet, 570 feet and 450 feet
respectively, north of the proposed development within the Santa Clara River flood plain.
The available depth to groundwater data for these wells was reviewed and has been
included in Appendix E. The shallowest groundwater recorded in these wells, over the
period from 1979 to the present, was at a depth of 15 feet within Pinetree well 1 in April
of 1993. The shallowest groundwater encountered in Leighton’s subsurface
investigations for the portion of the site north of the active railroad alignment was
encountered at a depth of 15 feet in B-4 and B-9 (drilled approximately 200 feet and 500
feet respectively, north of the proposed development). In light of this data, a future
groundwater high of 10 feet below the existing ground surface has been utilized within
this report for portions of the site north of the active railroad alignment.

~
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Historic high groundwater levels documented by CGS are reported as 25 feet below the
existing ground surface immediately south of the active railroad alignment and are not
documented for the remaining portion of the site south of the active railroad alignment.
Historic high groundwater data was not available from Newhall County Water District
for the portion the site south of the active railroad alignment. The shallowest depth to
groundwater encountered by Leighton’s subsurface investigation south of the active
railroad alignment was at a depth of 30 feet within B-11. The remainder of Leighton’s
borings on this portion of the site did not encounter groundwater. A future groundwater
high of 25 feet was assumed for the portion of the site south of the active railroad
alignment for the purposes of this report.

Leighton
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¥ FAULTING AND SEISMICITY

Faulting

There are several unnamed faults mapped through the site. These faults are well exposed
in the railroad right-of-way cut slopes. They offset the Mint Canyon Formation but do
not disturb the overlying Pleistocene terrace deposits. The faults do not exhibit signs of
recent activity and probably originate under similar post-depositional conditions as the
Sulphur Springs fault to the west of the site.

No active faults have been mapped at, or are known to project towards, the project site.
The project site does not lie within an Alquist-Priolo Earthquake Fault Zone, (APEFZ):
(Hart and Bryant, 1999; State of California, 2000).

For the purposes of providing seismic design for planned construction, active faults in
California have been designed as seismic sources and classified designed as Type A, B,
or C faults. Type A faults are those that are capable of producing a Maximum Moment
Magnitude Earthquake of M>7.0 and have a slip rate of greater than 5 mm/year. Type C
faults are those that are only capable of producing an earthquake with a Maximum
Moment Magnitude of less than 6.5 and have a slip rate of less than 2 mm/year. Type B
faults are those which have a Moment Magnitude and slip rate characteristics in between
those of Type A and Type C faults. Seismic source Type C’s have not been designated in
California because they have been judged not to have a significant impact on seismic
design.

The nearest Seismic Source Type A Fault to the site is the San Andreas Fault (1857
rupture) at a distance of approximately 24 km to the northeast of the site (Jennings, 1994;
Blake, 1999). The nearest Seismic Source Type B Fault is the Sierra Madre (San
Fernando) Fault located approximately 2 km southwest of the project site (Blake, 1999),

Probabilistic Seismic Hazard Assessment

A probabilistic seismic hazard assessment (PSHA) was performed for the site in
accordance with the requirements of the 2002 edition of the County of Los Angeles
Building Code (LABC), which states that the design-basis earthquake is the ground
motion that has a 10% probability of exceedance in a 50-year time period, that is, a
ground motion with an average 475-year return period. In order to estimate this ground
motion, a probabilistic seismic hazard analysis was performed for the site using the
computer program FRISKSP (Blake, 2000). For the project site, a central representative
location of 34.4218°N latitude; 118.4070°W longitude was selected for use in the
analyses.
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The PSHA considered various magnitudes of earthquakes that major active or potentially
active faults within a 100-km radius of the site could produce along their respective fault
lengths. The attenuation relationships of Boore, et al. (1997), Campbell (1997, 2000),
and Sadigh, et al. (1997) were used in the analyses.

The following table summarizes the design earthquake peak horizontal ground
acceleration (PHGA) values, not magnitude weighted and magnitude weighted for
Mw = 7.5, for the project site:

PHGA PHGA
Attenuation Relationship (Not Magnitude- (Mw = 7.5)
Weighted) E
Boore et al., (1997), 250 m/s 0.74g 0.54g
Campbell (1997, 2000), alluvium 0.57g 0.44g
Sadigh, et al., (1997), deep soll 0.57g 0.41g
Average Estimated PHGA 0.63g 0.46g

~

%

Leighton

« 11, =




4.1

Project Number 061989-002
December 5, 2006

4. GEOTECHNICAL HAZARDS

Liquefaction Potential and Seismically-Induced Settlement

Liquefaction may occur when saturated, loose to medium dense, cohesionless soils are
densified by ground vibrations. The densification results in increased pore water
pressures if the soils are not sufficiently permeable to dissipate these pressures during and
immediately following an earthquake. When the pore water pressure is equal to or
exceeds the overburden pressure, liquefaction of the affected soil layers occurs. For
liquefaction to occur, three conditions are required:

L. Ground shaking of sufficient magnitude and duration.

2. A high groundwater level at or above the level of the susceptible soils during the
ground shaking.

3 Soils that are susceptible to liquefaction.

Liquefaction of the underlying soil layers may result in settlement of the soils as well as
surface manifestation such as sand boils, mud-spouts, surface water seepage, or
temporary quicksand like conditions. Studies by Ishihara (1985) indicate that the ground
surface at a site will not experience damage due to liquefaction if a sufficient thickness of
the non-liquefiable soils overlies the liquefiable soils.

The standard of practice for evaluation of liquefaction and seismically-induced settlement
has evolved significantly from the time the last report was issued by Leighton for the site
in 1990. Accordingly, the liquefaction potential and seismically induced settlement at the
site were re-evaluated as part of the current investigation.

To assess the potential of liquefaction and the settlement that may result from its
occurrence, the Computer Program Liquefy Pro by CivilTech Software (2006) was used
utilizing the following data:

¥ A magnitude weighted 0.46g PHGA resulting from a 7.5 magnitude earthquake
per the analyses in Section 3.2 above.

2, A historic high groundwater of 10 feet for portions of the site to the north of the
active railroad alignment and 25 feet for portions of the site to the south the active

railroad alignment.

3. Leighton’s boring logs with their relevant field Standard Penetration Test (SPT)
results and laboratory particle size analyses results.
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Only the current explorations extended at least 50 feet below the existing grade in
accordance with the state-of-the-practice requirements for liquefaction analyses.
However, several of the older explorations extended to 40 or 45 feet below the existing
grade, and for preliminary evaluation purposes, coupled with the current deeper borings,
these were considered to be sufficient for this preliminary assessment. Also, some of the
previous borings were terminated in bedrock encountered at relatively shallow depths.

Our analyses considered both no groundwater and an assumed groundwater level of
either 10 or 25 feet below the existing ground surface, depending on where the boring
was located relative to the existing railroad alignment. Summary plots of the analyses are
presented in Appendix D.

Calculated seismically-induced settlements without groundwater ranged upwards to about
12 inches and were typically between % and % inch. With the groundwater level at the
assumed historic high levels, the seismically-induced settlements range up to 5 inches in
the proposed buildable lot areas.

As indicated above, liquefaction can produce surface manifestations such as sand boils,
mud-spouts, surface water seepage, or temporary quicksand like conditions. If there is a
sufficient thickness of non-liquefiable soils over the layers of liquefiable soils, surface
manifestations of liquefaction are not expected to occur. In the portions of the site where
seismically-induced settlements are expected to be less than approximately 2 inches, the
thickness of the non-liquefiable soils overlying the liquefiable soils is of sufficient
thickness generally to preclude surface manifestations of liquefaction. Where greater
seismically-induced settlements are expected, some surface manifestations of liquefaction
may occur.

Lateral spreading can occur where the soils are liquefiable. If the groundwater level were
to rise to the assumed historic high levels, portions of the site would have soils that could
be susceptible to lateral spreading. However, with at least 10 feet of non-liquefiable soils
over the site, no open-face slopes towards which to flow, and “islands” where lateral
spreading is unlikely to occur and that would function as buttresses against lateral
deflection, lateral spreading is not expected to be of sufficient magnitude to adversely
affect the proposed development.

Expansive Soils

Generally speaking, the existing on-site soils are classified as predominantly granular;
these types of soils have a very low expansion potential. The degree of expansivity of the
few existing on-site cohesive soils is not expected to be more than moderate.
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5. STABILITY OF SLOPES

After a review of the geology and the proposed tentative tract plans, three representative
cross-sections (LS1 through LS3) were drawn and analyzed for slope stability. The
locations of these sections are shown on the Geotechnical Map (Plate 1) while details of
our analyses, including the selected strength parameters, our methodology, and the
calculated factors of safety are presented in Appendix D.

Global slope stability analyses performed in this investigation utilized shear strength
parameters presented in the Seismic Hazard Report for the Mint Canyon Quadrangle
(State of California, 1998b), for a similar type of bedrock. Additional field subsurface
explorations should be performed, to obtain undisturbed bedrock samples in order to
perform direct shear tests to develop site specific shear strength parameters. Additional
slope stability analyses, together with additional recommendations, may be required if the
new shear strength parameters are significantly different than those assumed in this
report.

Section LS1 was constructed to depict the most critical cut slope proposed as a portion of
the referenced tentative tract map. The location of LS1 was selected based on the height
of the proposed cut slope as well as the adverse geologic structure. The results of the
slope stability analyses for this section indicated that the planned slope meets the
minimum factor of safety requirements of the County of Los Angeles Building Code
(LABC).

Section LS2 was constructed through the natural slopes descending to the tallest cut slope
at the margin of the site. The results of the slope stability analyses for this section
indicated that the planned slope does not meet the minimum factor of safety requirements
of the LABC. Additional analyses were performed and indicated that flattening the
proposed slope to at 2%: 1 or flatter would meet the minimum factor of safety
requirements of the LABC.

Section LS3 was constructed through the natural slopes descending from offsite to the
northeastern portion of the site and extending through the detention basin east of Lot 14.
Slope stability analyses as well as rapid drawdown analyses were performed. The results
of the slope stability analyses for this section indicated that the planned slope meets the
minimum factor of safety required by LABC.
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6.  CONCLUSIONS

Based upon our evaluation of our field explorations, laboratory testing, and engineering analyses,
together with our review of previous investigations performed by Leighton and others, we have
developed the following conclusions:

e The proposed development is feasible from a geotechnical point of view provided that the
preliminary geotechnical recommendations contained in this report are followed and are
incorporated into the planning and design of the project.

e This site is not located within an Alquist-Priolo Earthquake Fault Zone and there is no
evidence to suggest that active or potentially active faults exist on, or trend towards, the
subject site. Therefore, structural damage resulting from fault rupture is unlikely.

e The on-site alluvial soils range from loose to dense sands, silty sands, and silts with some
clays and gravels. Locally, the alluvial soils are underlain by dense materials consisting
of Terrace Deposits or bedrock of the Mint Canyon Formation

e Grading involving deep removals may encounter groundwater at some locations;
especially in the northern portions of the subject site.

e The on-site soils may be incorporated into structural fills after removing organic and
other deleterious materials.

e Proposed manufactured and natural slopes are anticipated to meet the required factors of
safety provided that our recommendations are implemented.

e Existing on-site cohesive soils have a medium potential for volumetric change.

e Liquefaction along with seismically-induced settlements of up to 5 inches, surface
manifestations such as sand boils, and lateral spreading could occur to varying degrees
across the site.

e The potential for structural damage from seismically-induced settlement, liquefaction, or
lateral spreading can be reduced by implementing the recommendations presented in this
report.

e Due to the possible seismically-induced settlement, the proposed residences should be
supported on post-tensioned foundations designed for relatively large vertical
displacements.

e The corrosivity and sulfate content of the soils should be assessed during a subsequent
investigation phase or during construction.
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7. RECOMMENDATIONS

Review of Plans and Supplementary Investigation

The recommendations included in this preliminary geotechnical report are based on
limited field explorations, laboratory testing, and geologic and engineering analyses. The
recommendations are necessarily preliminary and intended to address, from a
geotechnical prospective, the general features of the proposed Tentative Tract Map. As
the features of the project are developed, the plans should be forwarded to Leighton for
review. Due to the preliminary nature of our investigation, additional subsurface
explorations, laboratory tests, and analyses should be performed to develop final
recommendations for use in the design and construction of the proposed project.

The additional explorations should include deep borings and cone penetration test (CPT)
soundings to evaluate the areas that would be most susceptible to liquefaction. The
borings should be planned extend from 50 to 75 feet below the existing grade, though
some of the borings could be terminated at shallow depths where bedrock is encountered.
CPT soundings should be planned to extend 75 feet below the existing grade, though
many of the soundings should also be expected to encounter refusal at shallower depths.
The additional explorations and testing may result in recommendations that could result
in economies for construction or better performance of the proposed structures.

In addition the explorations for liquefaction, site-specific data for use in slope stability
analyses should be obtained by exploring the slopes and testing of the materials. The
data should be used to confirm the analyses performed for this investigation.

Liquefaction

Portions of the site are susceptible to excessive total seismically-induced settlements and
possible surface manifestations of liquefaction. The affected areas should be delineated
by the recommended additional explorations.

The extent of potential damage to structures in the areas affected by liquefaction can be
mitigated by designing the structures in accordance with the recommendations presented
in the Foundations section of this report. However, those recommendations will only
mitigate the effects of differential settlement on the structures and will not affect the areal
total settlements or the surface manifestations of liquefaction. The non-structural
portions of the development should be designed to accommodate the effects or the
affected areas should be mitigated. If the liquefaction affected areas are mitigated, it may
be possible to use conventional shallow footings or post-tensioned slabs designed for
lesser deflections than recommended in this report.

Mitigation of the site for the effects of liquefaction would consist of improving the upper
soils to provide a sufficient thickness of non-liquefiable soils to reduce total sefglements
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and suppress surface expressions of liquefaction. The mitigation could consist of
overexcavation of the upper soils to locally as deep as 30 feet and replacing them with
compacted fill. Other means of improving the upper soils can include stone columns or
compaction grouting. Details of the mitigations, if any, should be developed during
subsequent investigations of the site.

Grading

To provide improved support for the proposed development and to decrease the potential
for static settlements of the residences, the upper soils to depths of 10 to 15 feet should be
overexcavated and recompacted. Recommended preliminary overexcavation depths are
shown on the Geotechnical Map, Plate 1.

7.3.1 Site Preparation

Site preparation should include the following:

e Removal of existing vegetation and debris from the site, in addition to removals
required to achieve the planned grades.

¢ Generally, temporary vertical cuts should not exceed 5 feet in height, while temporary
slopes should not be steeper than 1: 1.

e Overexcavation should be performed beneath the proposed structures and streets to
remove existing uncertified fills (if any) and colluvial and alluvial soils. The depth of
overexcavation should be measured from the existing ground surface or the planned
finish grade; whichever is lower. For planning purposes, the overexcavation should
consist of:

1. A minimum of 10 feet for lots located north of the easement of the existing active
railroad line.

2. A minimum of 15 feet for lots located between the south easement of the existing
active railroad line and north of the old abandoned railroad.

3. A minimum of 10 feet for lots located south of the old abandoned railroad.

e Overexcavation need not continue into competent terrace deposits or into the Mint
Canyon Formation except as required for mitigation of transition lot conditions.
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Transition lots may occur where terrace deposits and/or the Mint Canyon Formation
are at or near the proposed finished grade. Overexcavation of affected lots should
extend at least 3 feet below the foundations.

Overexcavation should extend horizontally, beyond the exterior face of the proposed
footings a distance equal to thickness of the fill beneath the footings. However, the
overexcavation should include the area between the buildings and the backbone
utilities that will serve the buildings.

The recommended depths of removals and overexcavation are preliminary, and may
be revised during construction based on the exposed materials by a California
Certified Engineering Geologist.

Exposed materials that have been approved for support of fill by the Geotechnical
Consultant should be scarified to depths of approximately 6 to 8 inches, moisture
conditioned to between 110% and 120% of optimum moisture content, and
compacted to at least 90% of the maximum dry density obtainable using the ASTM
D 1557 method of compaction.

Holes and depressions resulting from the removal of trees, buried obstructions and/or
oversize rocks that extend below finished site grades or in zones of overexcavation
should be backfilled with compacted fill.

Materials for Fill

The removed and excavated soils, after deleterious materials have been removed, may
be incorporated in the proposed structural fill.

Materials larger than 8 inches in greatest dimension should not be placed in fills.
Oversize materials should be broken down to less than 8 inches in greatest dimension.
No more than 25 percent of the fill materials should consist of materials greater than
4 inches in greatest dimension. Gravel and cobbles incorporated into fills should be
thoroughly mixed into the soil, and should not be clumped or segregated in heaps.

Rocks larger that 4 inches in greatest dimension should not be placed in wall backfills
or in the top 5 feet beneath finish grade. Gravel and cobbles incorporated into
backfills should be thoroughly mixed into the soil, and should not be clumped or
segregated in heaps.

Approximately 20 percent shrinkage of the overexcavated soils when compacted to
90 percent should be expected. Approximately 4 to 5 inches of subsidence of the
exposed soils should be expected.
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e Import soils, if required, should be similar to the on-site soils. Samples of the soils
and the locations of their source areas should be provided to the Geotechnical
Consultant at least 48 hours (2 working days) before importing to the site so that
appropriate tests can be performed and the materials evaluated for suitability for use
at the site.

Compaction

Approved fill materials should be brought to a moisture content of between 110% and
120% of optimum moisture content and thoroughly mixed for uniformity of moisture and
materials at the time of compaction. The materials should be placed in generally even
horizontal layers not exceeding 8 inches in thickness prior to compaction, and compacted
to at least 90% relative compaction.

Slope faces may be compacted by backrolling of the faces of the slopes with sheepsfoot
rollers at increments of 3 to 4 feet in fill elevation, or by other methods producing
satisfactory results acceptable to the Geotechnical Consultant. Alternatively, the slopes
may be overbuilt and trimmed back to the final design configuration. Upon completion
of grading, the relative compaction of the fill out to the slope face should be at least 90%.

Slopes

General

Preliminary recommendations for the construction of slopes are presented below. More
detailed recommendations should be developed during the grading plan review for the
project.

Fill Slopes

Fill slopes are proposed at various locations of the site at 2:1 gradients or flatter. The
highest fill slope proposed at the site is approximately 45 feet in height and is located
west of Lot 102. Fill slopes should be constructed in accordance with the grading
provisions of the LABC with regard to setbacks and the locations of drainage terraces.
Fill soils placed within the slopes should be benched into competent natural materials.
The benches should be approximately 4 feet high, and soils should be compacted to at
least 90 percent of the maximum dry density obtainable by ASTM D 1557. Fill slopes
should be at least 8 feet wide from front to back.
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Cut Slopes

Cut slopes are proposed at various locations of the site at 2:1 gradients or flatter. The
highest cut slope proposed at the site is approximately 100 feet high and is located east of
Lots 10 through 13. The cut slopes should be provided with drainage terraces in
accordance with the grading provisions of the LABC.

If during construction the exposed surfaces of the cut slopes appear to be erodible and/or
surficially unstable, they should be temporarily sloped back at no steeper than 1%:1, and
reconstructed as a stability fill, per section 7.3.2 above with a sufficient keyway at the toe
and subdrains.

Subdrain Installation

Subsurface water should be relieved from the backs of fill slopes by placing subdrains at
the benches. Vertical spacing between subdrain lines should not exceed 25 feet, and the
subdrains should be provided with outlets at least every 100 feet. The subdrain lines
should consist of 4-inch diameter perforated pipe backfilled with at least 3 cubic feet of
clean %-inch gravel per foot length of pipe. The gravel should be separated from the
surrounding soils by a filter fabric such a Mirafi 140N. The pipe should have a fall of at
least 2 percent towards the outlets. A land surveyor/civil engineer should survey the
subdrains for line and grade after installation and prior to burial. Sufficient time should
be allowed by the Contractor for these surveys. The outlet lines should consist of solid
walled pipe.

Keyways

Buttress and stability fills, as well a fill slopes, should be keyed into bedrock or other
competent materials. These keyways should be at least 15 feet wide and 2 feet deep at
the toe of the slope and 3 feet deep at the heel. Where keyways are established in alluvial
areas, the keyway may need to be deepened; the need for deepening of a keyway should
determined during construction. Depending on the final proposed slope gradients, wider
keyways may be recommended. A subdrain should be installed at the bottom of the heel.
Leighton’s geologist should observe the materials exposed in the keyways to determine if
additional removals, laterally or vertically, should be performed.
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7.4.6 Natural Slopes

7.5

7.6

Slopes left in their natural condition may be subject to erosion and sloughing. Debris
basins and/or debris/slough walls may be required to protect structures and roadways
below the slopes. Furthermore, the stability of the slopes should be verified during the
rough grading plan review when site-specific shear strengths parameters have been
obtained.

Foundations
Post-tensioned foundations and slabs-on-grade, established in structural fill, should be
used for the support of the proposed residences at the subject development. Preliminary

parameters for use in design of post-tensioned slabs are presented in the following table:

Post-Tensioned Floor Slab Parameters

Edge Lift-Ep, 6 feet

Center Lift-E, 6 feet
Edge Lift-Ypm 2.5 inches
Center Lift-Yp, 6.0 inches

Minimum Perimeter Footing ;
/ Slab Edge Embedment 18 inches
Minimum Interior Footing Embedment 12 inches
Bearing Value 2,000 pounds per square foot

Depending on the results of subsurface explorations and laboratory testing during the
rough grading plan review, it may be possible to reduce the Y,, parameters for at least
some portions of the site.

Details for the anticipated bridges are not available. However, a separate investigation
should be performed for each bridge. Piling will likely be required for support of the
bridges. The piling will probably need to be driven, though favorable water conditions
could allow for installation of cast-in-drilled-hole (CIDH) piling for the bridge accessing
the site from the south.

Vapor Retarder

Slabs, including post-tensioned slabs, that may receive moisture sensitive floor coverings
should be underlain by at least a 10-mil thick vapor retarder. In accordance with current
ACI recommendations, a sand layer should not be placed between the vapor retarder and
the slab.
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Expansion Potential

The existing on-site soils are predominantly granular, while the few on-site cohesive soils
are expected to have low to moderate expansion potential. Therefore, the potential of
structural damage resulting from expansion of the existing on-site soils is considered to
be remote. Furthermore, in order to mitigate for potential seismically-induced
settlements, the proposed residences should be supported on post-tensioned foundations
and these would mitigate for expansive soils, should they occur beneath a building.

Corrosivity and Sulfate Content

The corrosivity of at- and/or near-finish-grade soils should be assessed during
construction by testing. The sulfate content of the soils that will be in contact with
concrete should also be assessed. Samples for testing should be obtained by the
Geotechnical Consultants’ representative. Recommendations for mitigation should be
developed based on the results of the tests.

Site Seismic Coefficient

Under the Earthquake Design regulations of Chapter 16, Divisions IV, and V of the 2001
edition of the CBC, the following coefficients and factors apply to lateral-force design for
structures at the site:

Seismic Coefficients

SEISMIC ZONE, Z 0.4
SOIL PROFILE TYPE Sp
Near-Source Factor N, 1.3
Near-Source Factor W, 1.6
Seismic Coefficient C, 0.57
Seismic Coefficient C, 1.02
Period, 7,* 0.14
Period, 7.* 0.72

* Use with Figure 16-3 of the LABC.
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7.10 Retaining Walls

The following preliminary recommendations are applicable to the design and
construction of retaining walls that do not exceed 12 feet in height:

B

The equivalent fluid pressure at the back of the wall will vary from 35 pounds per
square foot per foot depth (pef) for a level backfill to 50 pef for a 2:1 ascending
slope at the top of the proposed wall.

The above mentioned values do not include surcharges generated from traffic
and/or any additional loads within the setback zone. Surcharge values should be
added to the equivalent fluid pressure if any of the aforementioned loads exist in
the setback zone.

A 2,000 pounds per square feet (psf) allowable bearing pressure may be used for
the design of the footings. The minimum embedment of the footings, in
competent native soils and/or structural fill, should not be less than 18 inches
below the lowest adjacent grade and should meet the minimum setback
requirements set forth in LABC Figure 18A-I-1.

For the structural design of the walls, the bulk density of the soils over footing
slabs may be taken as 125 pcf.

A 300 pound per square foot per foot depth passive earth pressure, starting from
one foot below the adjacent proposed grade, along with a 0.35 coefficient of
friction, may be used in the design of the subject walls. Where both friction and
passive resistance are utilized in the design, one of the values should be reduced
by one-third. These values may be assumed to be ultimate values.

The hydrostatic pressure should be relieved from the back of the wall by installing
a 4-inch diameter perforated pipe, surrounded by a minimum of 1-cubic foot per
foot of pipe of free draining %-inch gravel. A minimum thickness of 4 inches of
gravel should surround the pipe. A geofabric filter, such as Mirafi 140 N should
separate the gravel from the adjacent soils.

As a substitute for the %-inch free draining gravel and the geofabric filter, Class 2
permeable material or equivalent may be used with slotted pipe.

An unobstructed outlet should be provided at the lower end of each segment of
the subdrain. Outlets should be provided at least every 100 feet.

To minimize seepage through the wall, the back of the wall should be
waterproofed.
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Positive surface drainage should be provided and maintained to direct surface
water away from the wall and towards suitable collective drainage facilities. A
V-ditch should be provided at the top of the wall along with a minimum 12-inch
deep freeboard. Surface water should not be allowed to pond adjacent to or flow
over the wall surface in an uncontrolled manner.

Heavy equipment should not be operated close to the walls when placing backfill
unless the walls are braced properly.

Granular on-site soils may be used for the backfill behind the walls. Any import
materials should be granular. The top 18 inches of the backfill should be
relatively impermeable.

All relevant CAL-OSHA requirements should be considered during both the
design and construction phases.

The plans should be submitted to this office for review and approval prior to
commencing construction.

Footing excavations, subdrain systems, and wall backfill should be observed and
approved by a representative of this office.

Pavement Design

Based on our experience with granular soils similar to those encountered in our borings,
an R-value of 35 was assumed for estimating the pavement sections. Based on the design
procedures outlined in the current Caltrans Highway Design Manual, and using a design
R-value of 78 for aggregate base course, preliminary flexible pavement sections may be
designed as follows for the Traffic Indices indicated. Local agency’s more conservative
minimum thickness requirements will supersede the following recommended sections.
Final pavement design should be based on laboratory testing performed near the
completion of grading and the Traffic Index determined by the project civil engineer.

Traffic Index | Asphalt Concrete (inches) | Aggregate Base (inches)
4.0 3.5 4.0
5.0 4.0 5.0
6.0 4.0 6.0
7.0 5.0 6.0
fi
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Surface Drainage

Positive surface drainage should be provided and maintained to direct surface water
away, through non-erodible drainage devices, from structures and slopes and towards
streets or other suitable collective drainage facilities. In no case should surface water be
allowed to pond adjacent to buildings or behind the retaining walls or to flow over slope
surfaces in an uncontrolled manner.

Inadequate control of runoff water or heavy irrigation may result in shallow groundwater
conditions and seepage where, previously, none existed. Maintaining adequate surface
drainage, proper disposal of runoff water and control of irrigation will minimize the
potential of adverse structural impacts resulting from oversaturated soils.

Geotechnical Observation

The Consultant’s representative should have at least the following duties:

e Observe the excavation so that necessary modifications based on variations in the soil
conditions encountered can be made;

e Observe the exposed surfaces in areas to receive fill and in areas where excavation
has resulted in the desired finished subgrade. The representative should also observe
proof-rolling and delineation of areas requiring overexcavation;

e Evaluate the suitability of on-site and import soils for fill placement; collect and
submit soil samples for laboratory testing;

e Observe the fill and backfill for uniformity during placement;

e Test fills and backfills for field density and compaction to determine the percentage
of compaction achieved during placement; and,

e Obtain representative samples of the in-place fill soils for laboratory testing of the
expansion potential, corrosivity, sulfate content, and R-Value.

¢ Obtain representative samples of the fill materials used in slopes for laboratory testing
of the maximum dry density and optimum moisture content, gradation, and shear
strength.

The governmental agencies having jurisdiction over the project should be notified before
commencement of grading so that the necessary grading permits can be obtained and
arrangements made for required inspection(s). The contractor should be familiar with the
inspection requirements of the reviewing agencies.
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8. LIMITATIONS

Leighton's work was performed using the degree of care and skill ordinarily exercised, under
similar circumstances, by reputable geotechnical consultants practicing in this or similar
localities. No other warranty, expressed or implied, is made as to the conclusions and
professional opinions included in this report.

In many projects, conditions revealed in excavations may be at variance with preliminary
findings. If this occurs, the changed conditions should be evaluated by the geotechnical
consultant and additional recommendations be obtained, as warranted.

The identification and testing of hazardous, toxic, or contaminated materials were outside the
scope of Leighton's work. Should such materials be encountered at any time, or their existence
be suspected, and all measures stipulated in local, County, State and Federal regulations, as
applicable, should be implemented.

This report is issued with the understanding that it is the responsibility of the owner, or of his
representative, to ensure that the information and recommendations contained herein are brought
to the attention of the necessary design consultants for the project and incorporated into the
plans; and that the necessary steps are taken to see that the contractors carry out such
recommendations in the field.

The findings of this report are considered valid as of the present date. However, changes in the
condition of a property can occur with the passage of time, whether due to natural processes or
the work of man on the subject or adjacent properties. In addition, changes in standards of
practice may occur from legislation or the broadening of knowledge. Accordingly, the findings
of this report may at some future time be invalidated wholly or partially by changes outside
Leighton's control.

The conclusions and recommendations in this report are based in part upon data that were
obtained from a necessarily limited number of observations, site visits, excavations, samples, and
tests. Such information can be obtained only with respect to the specific locations explored, and
therefore may not completely define all subsurface conditions throughout the site. The nature of
many sites is that differing geotechnical or geological conditions can occur within small
distances and under varying climatic conditions. Furthermore, changes in subsurface conditions
can and do occur over time. Therefore, the findings, conclusions, and recommendations
presented in this report can be relied upon only if Leighton has the opportunity to observe the
subsurface conditions during grading and construction of the project, in order to verify that our
preliminary findings are representative of the site.

This report is intended only for the use of KOAR Institutional Advisors, LLC and its design
consultants, and only as related expressly to the subject site and project.
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9. CLOSURE

If parties other than Leighton are engaged to provide construction geotechnical services, they
must be notified that they will be required to assume complete responsibility for the geotechnical
phase of the project by concurring with the findings and recommendations in this report or by
providing alternative recommendations.

Any persons using this report for bidding or construction purposes should perform such
independent investigations as they deem necessary to satisfy themselves as to the surface and
subsurface conditions to be encountered and the procedures to be used in the performance of
work on the subject site.
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APPENDIX B

FIELD EXPLORATIONS

B-1

B-2

B-3

General

A reconnaissance of the site was carried out by Leighton's personnel. The locations of
the borings were chosen based on the area of the land to be developed and the locations
of utilities and existing structures. The logs of the borings drilled for the current
subsurface explorations as well as Leighton’s previous onsite investigations are presented
in this appendix.

Drilling

Dig Alert was called over 48 hours before drilling, and a visual survey was conducted to
verify that the proposed borings would not encounter any subsurface utility lines. No
underground lines were encountered during the drilling.

The current subsurface investigation included two, 8-inch-diameter borings using a truck-
mounted mud rotary wash drill rig. The borings were drilled to depths of up to
approximately 61.5 feet below the existing ground surface. The drilled borings are
designated Borings LRW-1 and LRW-2. The approximate locations of the borings are
shown on the Geotechnical Map (Plate 1). The borings were backfilled with the native
soils.

Logain

The borings were logged by Leighton personnel, who also supervised the drilling
operations and collected the soil samples. Visual observations were made of the
materials at each sampling depth. The earth materials were classified visually, in
substantial accordance with the Unified Soil Classification System (USCS).

Stratification lines on the logs represent the approximate boundaries between

predominant types of materials. Stratification may contain differing materials, with
transitions generally occurring gradually.
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B-3 Sampling

Relatively undisturbed ring samples were obtained from the borings at the depths
indicated on the boring logs. The samples were obtained by driving a Modified
California Split-Spoon Sampler into the bottom of the boring as it was being
incrementally advanced. The sampler has a 3-inch outside diameter (OD). The sampling
rings were 2.41 inches inside diameter (ID) and 1 inch high. The ring samples were
placed in plastic cans, labeled, and transported to the laboratory in cushioned containers.
The number of blows required to drive the sampler at total of 18 inches (in three 6-inch
increments) using a 140 pound hammer dropped 30 inches in general accordance with
ASTM Test Method D 3550 is indicated on the boring logs. The samples were transported
to our laboratories for further testing.

Standard Penetration Tests (SPTs) were performed using a standard penetration test
sampler with a 1%-inch ID and 2-inch OD. The sampler was driven 18-inches using a
140 pound hammer dropping 30 inches in general accordance with ASTM Test Method
D1586. For each sample, the number of blows required for each 6-inches of drive
penetration was recorded and is presented on the boring logs. The number of blows to
achieve the last 12-inches of penetration is known as the N Value. The samples were
transported to our laboratories for further testing.

FIGURES
Logs of Geotechnical Borings 1 through 13 (reprinted from Leighton, 1985a)

Logs of Geotechnical Borings BB-1 through BB-14 (reprinted from Leighton, 1990a)
Logs of Geotechnical Borings LRW-1 through LRW-2 (current investigation)
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- ‘ GEQTLECHNICAL BORING

Date__10/25/84 Drill Hole No._] Sheet ! _of 1 -
Project_First Financial/Sand Canyon . Job No. 3840787-01
Drilling Co. _Contractors Drilling Service  Type of Rig Bucket Auger
Hole Diameter_18" Drive Weight_ 2200# - 22" Drop_ 12 ____ in.
Elevation Top of Hole 1587 Ref. or Datum L‘"d & Hillerud Plot Plan
7] . - o . | o
P 9 2l eln |8 |27 GEOTECHNICAL DESCRIPTION
T F=N.) a (V] noatw AW
oo | &3 S 15813« |60 |0 6|00 :
a™ | & + SR P~ =9 L Y Logged by 14
© % 5172 |26]R05 ERR
I 31 aln 818 5 |Sampled by i
a = _
5 § "5 SM |SILTY SAND: wedium brown, dry, rooted, loose,
G2 | pebbles to 1/4" ¢ -
e 1 '
1 & = @ 2' - no tube recovery

7-12 @ 3 - 3" to 5" cobbles, boulders to 2

1
4
[0
i

] )
L
%M.

i

SP3 3f6" @ 5' - 10% pebbles

e

ll
ey

% 9= %;'1153 3 |5P SANQ_ medium to coarse grained, poor]y graded,

D
1
° v
1]
OLDER ALLUVIUM

sp6 | N6-6" " “brownish-gray, 20% pebbles
1. .o, . i @ 7.5' - slightly moist
10 " @ 10' - coarse grained, dark brown, very L
| J : ?"o- _ L moist, 20% pebbles _
— . ML QLAX@X_§LLT sandy, greenish-brown, moist,
t1—— 7 105.71 22 1 s'llg_ht],y p]aSt'lC
Jd 8 !
1~ l4..6" SM {SILTY _SAND: fine, dark brown, very maist

. SP9 "
]5 ‘—."_ . . . 4‘6

@18' - saturated, medium brown

1™l | w0
AN P (Y B
20 | -

{

70 /A L g
f
1

12

Total Depth = 21'

| - — Caving to 4', saturated zone at 18'
| - || No Free Water

| Boring backfilled

25 — —




GEOTECHNICAL BORING

Date__ 10/25/84 Drill Hole No.___° Sheet | of
Project_First Financial/Sand Canyon _ . Job No. _3840787-01
Drilling Co._Contractors Drilling Service  Type of Rig_Bucket Auger _
Hole Diameter__18" Drive Weight 2200 # - 22 brop__12 in.
Elevation Top of Hole 1576' Ref. or Datum Lind & Hillerud Plot Plan
=~ ls 8 s| B lew|anl GEOTECHNICAL DESCRIPTION
Tl Al I =Y 3 0o | P4 a I I
o | &8 H 158213« |§8]86|00 :
at | & M !-E..BH 88148199 |Logged by . Tl
. b G| 2854
I S| | S l'a 5 |Sampled by _ERR
(=] (70 .
0 RS X - N
SM ISILTY SAND: medium brown, dry, slightly
T — u plastic, roots, 5% cobbles
Jeso 13 @ 1.5' ~ 50% cobbles
O e 14Fdpush135.9 2 @ 3.0' - slightly moist, 5% cobbles
l—a sp1s|_4-6"
5 - ————— 3"6“
g -1 9 = \
— s @ 6' - moderately well sorted, moist,
L § 168push | 93.1] 18 micaceous
51 - - o> 17
— - -
i ipeas = SP18] g:g:ﬁ ML [CLAYEY SILT: greenish-brown, moist, micaceous,
) gj sandy
10—~ 2 | 198pushlo3.2] 21
- 1blof - | -
d. — 201"
— =
i spai| 3-8,
15 ] ‘ n @ 15' - no tube sample recovery
T 22| push ‘
K 2 L5€" - | sM [SILTY SAND: fine, medium-brown, saturated
i h SP23 _2.56“ N
20 | i
1. - 24 p-6" [123.1) 17
25 :
- ] Total Depth = 22'
- - Caving from 15' to 22', standing water to
25 | 18'
] Boring backfilled




GEOTECHNICAL BORING

Date 10/25/84 Drill Hole No.__ 3
Project__First Financial/Sand Canyon

Sheed __of 1 .
. Job No. 3840787-01

Drilling Co._Contractors Drilling Service Type of Rig_Bucket Auger

Hole Diameter_ 24" Drive Weight_2200#-23'. 1400#-25' _ Drop__12 in.
Elevation Top of Hole 1617* Ref. or Datum Lind & Hillerud Plot Plan
‘ 0 . r oe g T
= . 2 - 2 o o bt a GEOTECHNICAL DESCRIPTION
[~ L) 3 Q wn gln deldw
9o | &3 4158|8598 8|00 TJ
a* | & e E ol e s . |Logged by .

© £ 5190 25[=4 ERR

I 31 «|h S |'8 = [Sampled by
Qa 10~ .

0= - : _

PR SM BILTY SARD: Tight medium-brown, dry, Toose,

Jde 54 subangular pebbles to 1/2" ¢

- ] push
| 2681-6"floao| 2
- 27
1 - Sp28[13.5-6
5 o — 2952'6 1138| 5
4. .. 30
g P 56"
47 5p31 |66
- =
- =5 -
~ .| =
W .71 2 22| 3
41— | 2| 33
47 - o aa
-y o ’:’:' ; SP34-—-<§:2"
[ AR 3552-12."
1. — 36
i - .56
1= 5p37| B0
20— "= 38 3-12'011.4 7
e o/
T e
=, spao| B8,
o .
n AR

@ 5' - light brown, slightly moist, 10% =
pebbles to 3/4" ¢.

@ 8' - medium brown, 3% pebbles to 1/4" g.

@ 10" - medium brown, slightly moist, 10%
: pebbles to 1/4" 8 .

@ 14' -~ medium to coarse grained, light

: brown, moist, 10% pebbles to 1/2" ¢
@ 16" - medium brown, moist, 5% pebbles
. to 1/4" ¢

@ 18' - fine to medium grained, medium
brown, moist, 10" pebbles to 3/4" ¢

1

25— -

41 @5-12'024.1] 4 |SP BAND: wmedium grained, grayish-brown, slightly

Total Depth = 26'

moist, 15% pebbles

No caving, no_ free water
Boring backfilled




'GEOTECHNICAL BORING

Date__10/26/84 Drill Hole No.
Project_First Financial/Sand Canyon

4

Sheet ! _of_2 -
__Job No.__3840787-01

Drilling Co._Contractors Drilling Service

Type of Rig_Bucket Auger

Hole Diameter__18" Drive Weight, 2200#-23", ]400#“50'_ Drop___ 12 in.
Elevation Top of Hole jyggge Ref. or Datum Lind & Hillerud Plot Plan
. L] - = e . - T
. |- o 21 glad |8 a7 GEOTECHNICAL DESCRIPTION
vy loow 3 o n 3w Ju|ldwn
go | 59 | 5 | 52|53« |§Y|0E|Co - TJ
a* & o | Falaules|ael g Logged by.._ -
I < 3 o o | =8|35 |sampled by ERR
[ o) )
0 : - -
SP |SAND: medium to coarse-grained, light brown,
4 . - stightly moist, pebbles, cobbles, boulders
e sub-angular, cohesionless, poorly graded
- :, o SP:Z ‘9—6"" @ 2' - no tube recovery
= -1 56"
5 =) — 5
- n @ 6'-coarse grained, med. brown, cobbles,
" 45 Ho tube recovery
i pP46 | | 7-6"
e - 0-6"
4 ) 5 |
—
]0 —_ e e - 5
., . = 12741 8.
-‘ | o .:c N
o .
17" s-s"
1T P49 [T11-6") :
= | SM |SILIY SAMD: fine grained, orangish brown,
15 ____”V"" - sub-angular _
Y- 50 12 J21.3| 13 |SP {SAND: coarse grained, med. brown, sub-angular,
1. -7 51 pebbles, cobbles to 6"p, slightly dense
1o P52 | fa-g| - |
- .| —17-6"
20 o I
", 5| 53 % 125.1 12
- 2 —
1o 7| &=L
| i = $P55 | n18-6"
b & ) 9-6" S0 ISAND: well-gradad, medium to coarse, reddish-
-1.° | — rown
o
25 7 1. 25' - no recover
_ - 56 | Jad2" e overy ‘ .
Stopped Standard Penetration Test because
— — of large count
] P57 356"
T e— X-6" @ 28' - very dense
. ] . Thin, reddish-brown,silt lenses en-
30 o = o coyntered every 1-2 ft.,cobbly horizd




GEQTECIINICAL BORING

Date__10/26/84 Drill Hole No._ % continued Sheet_ 2of__°2
Project__First Financial/Sand Canyon Job No. _3840787-01
Drilling Co._Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter 18" Drive Weight 2200#-23',14004-50' Drop 12 in.
Elevation Top of Hole 71555° Ref. or Datum [ind & Hillerud Plot Plan
| (3} ‘d’; d 4::? d)dp U';r—'\ o
2, |4 z 2l wls & |85 GEOTECHNICAL DESCRIPTION
eglee | 2| 8e(eslEulas|sa
ge|e3 | 4| 2ale=|8d]ag|°9 Logged by
< % g7 e 2B ERR
I S & 8|3 5 |Sampled by
[=1 ) —
30 ——
1. 58 [3042117.3| 13 _ (continued) L
o 59 i ’
1. ~ i sp ISAND: mediun-fine, poorly graded with qréve]s
' P60 P5-6'1 and silt, slight reddish-green color
4 -~ | P0~6
v .. ' y @ 35' - medium coarse-grained, medium
4. 61 jp0-12125,6| 10 brown, sub-angular
. 62 .
- ) P63 | B8, 6"
40 — ~ . - = X-Gf‘ @ 40" - very dense, med. to fine grained
- -] o | 64 E512')139.8] 12 with silt lenses, med. brown 5%
1 - g 65 cobbles
- - = —
177 e £P66 | J0-6" @ 43' - very few silts
o~ | 9.6"
- - o b= .
45 — 1 @ 45' - no undisturbed sample recovery
4 67 | ps12n
4 P68 | f15-6"
A P4-6"
.o . . W .
s0— . 69 be;0-9"0135.4 11 @ 51' - _ggz;ge grained with gravel, medium
e 70 '
_ | Total Depth = 51°
- — Drilling mud used
- | Free water at approximately 15°
Boring backfilled




GEOTECHNICAL BORING

Date___10/29/84 Drill Hole No.__§ Sheet, ! of 2
Project__First Fipancial/Sand Canyon Joh No. 3840787-01
Drilling Co.__Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter 18" Drive Weight 2200#"23', 1400#-30"' Drop 12 in.
Elevation Top of Hole 1633’ Ref. or Datum Lind & Hillerud Plot Plan
e A B 2 o*lun
PO 2 21 el8 |8 |4 GEOTECHNICAL DESCRIPTION
L e Ty Lo =] Q v 5 L4 o IR o )
S0 | &3 b 1383[a=16%9|0E|00 ERR
oW i © Eola o oo . |Logged by
(] o E o o O alw;m ERR
I < S| alty | =8|35 |Sampled by
o Wy =
0 . e SP BAN grayish brown, dry, loose, rooted, sub-
- - °. - angu]ar grains, pebbles, poorly graded
o |
1 -° B-6" @ 2' - slightly moist
4 e . P71 |-3-6"
. 72
1 e = 1
=
— - fomy | | LI " ] i
.5 “ % @5 3" to 10" cobbles
— e -...‘
1< < | 3p12'M9gl 4
) - | 74 . . .
1T . ? P76 -6" @8 - shghﬂy firm
-4 .CD -6"
0 6 : b Tightl
- - 76 f3-12'1118.3| 14 | ML BANDY SILT: reddish brown, slightly moist,
17 77 stightly plastic, caliche stringers, soft
1. _[u
o —r :5: 78 _g,,. @ 13' - clayey, plastic
g b =
e =
15 — 27 -
d5 o 79E7-121292 3 | SP BAND: med.-coarse sand w/gravel, stightly
ol & moist, silty, slightly dense
_ . - 80
1o . SPg1| |B-6"
. ‘_6"
= . - .
20__—»—- . g2 BRA-12'138.7] 4 | SM BILTY SAND: stightly clayey, dark brown,
1- — slightly moist, sub-angular, shght]y
D 83
- ’__l | 18-6" plastic, slightly dense
BB P841 16-6"
- ' SP BAND: fine-medium grained, 5% cobbles, med.
1.2 . = brown, dry, sub-anqular, dense
25— ° <@
4] 85 6-12"116.1) 18 | SM |SANDY SILT: dark brown. moist. med.
. 86 plasticity, some sand and aravel (5-10%)
- 3-6"
= D P87 H18-6"
30 . | i | (contlnued)-

FANA £ TN | pinhtnn & Acenrialac




GEQTECHNICAL BORING

Date 10/29/84 Drill Hole No._5 continued Sheet_2 of_2
Project_First Financial/Sand Canyon Job No. _3840787-01
Drilling Co._Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter___ 18" Drive Weight_2200#-23',1400#-30" Drop_12 in.
Elevation Top of Hole 1633' Ref. or Datum Lind & Hillerud Plot Plan
" o o o oy o™ v~ GECTECHNICAL DESCRIPTION
felZw | 3| o®|agla |Ee|8a ‘ S
ondlae o loolzllaw|oc]|~ ERR
”u.. ] - Jed | O Q Ul olwo Logged b)’
[ [ [ BT o = B R v
o 2 gl Gl 12E[z ERR
I Sl elf S |8 o |Sampled by
. ) ) —
30— .. A on SP {SAMD: medium-coarse grained with gravel,
. a8 Eﬂ-lz'.]zag 4 moist, some silt
i | Total Depth = 31!
— 1 No free water

Boring backfilled




Pate

Project
Drilling Co.

10/29/84

GEOTECHNICAL BORING

Drill Hole No.
First Financial/Sand Canyon

6

Sheet 1 _of_2
Job No. 3840787-01

Contractors Drilling_Service Type of Rig

Bucket Auger

Hole Diameter 18" __ Drive Weight2200#-23',1400#-30" Drop__12 in.
Elevation Top of Hole 1568' Ref. or Datum Lind & Hillerud Plot Plan
! “ - - g8 .
PO g Sl wldE le ta~ GEOTECHNICAL DESCRIPTION
RSlE8 | 2 | 2als8|Euliln?
g | g~ 5 E'é EL: 22148 8199 |Logged by TJd
o + o O (o= 5]
I < Sl ol | 28|38 |Sampled by ERR
a =
0
T ML | SANDY SILT: light brown, dry, soft,. 5% sand
1~ 90 B push| 97.8] 6 | _
—_— 9] ?ub?)w @ 3' - caliche stringers, slightly moist
T tp92 | 126" @ 4' - tighter material
51 56|, -
N I 93 @-12| 93.4 6
47 = 94 |
-~ |z $pr95|]6-6"
1~z [ |7-6"
* D
b —t
10— | = , -
1.7 | 9 Bremasts
—|8 |97
-y D =g
1.~ {P98 |H4-6" , ‘
- | |5-6" @ 14' - med. brown, moist, 5% sand, slightly
. - plastic
15— __ . —
4. — 99 2" 1089 13
. 100
1 — SH101 | |5-6"
o — L {9_6"
— 102 M [CLCAYEY SITTSTUNE: greenish-brown, moist,
—t hi ractured
20 103 251 14 ighly fracture
I Rougihin MC ISANDY SILTSTONE: - qreenish-brown, moist, Tirm
T Sq]04 354" M LCLAYEY SILTST rﬁenish-brown, less
- . -~ ractupep -
—_ - ML [SANDY STLTSTUNE:  greenish-brown, moist, less
-1 — - fractured, firm
26— S _
: 105 | l
J R Y e-0" 121011
. — |2 |os
— = .
— Lt
J— -
~ i (continued)
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GEOTECHNICAL BORING

Date_10/29/84 Drill Hole No._ 0 continued Sheet? of 2
Project_First Financial/Sand Canyon Job No. _3840787-01
Drilling Co._Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter__ 18" Drive Weight_2200#-23",1400#-30' Drop__12 in.
Elevation Top of Hole 1568’ Ref. or Datum Lind & Hillerud Plot Plan
‘ un M -~ o *
2y | = 2l 814 18,192 GEOTECHNICAL DESCRIPTION
T £ oh = o naglw | dwm
go | &3 | 4 [52|5=|8%8|8s|Co T
a™ | u 1 = =RV PR = T0-9 R ) |Logged by
© g G172 |28]|00 ERR
I | &l S| o |Sampled by
[an] vy
307 -1 7 107042s-
M 108E$10" 118,610
| Total Depth = 31°
| No caving, no seeps
No free water
- — Boring backfilled
- ||
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10/29/84-
Date 10/30/84

GEOTECHNICAL BORING

Drill Hole No._7
Project__First Financial/Sand Canyon

Sheet ! of |
Job No. 3840787-01

Drilling Co._Contractors Drilling Service

Type of Rig Bucket Auger

Hole Diameter__ 24" Drive Weight_2400#-24' 1450# Drop__12 in.
E}evation Top of Hole 1595' Ref. or Datum Lind and Hillerud Plot Plan
’ w0 * -~ &0 .
| & = 3 2 olX p "~ GEOTECHNICAL DESCRIPTION
B |8 | 3 |8als8|tylae|S
[&« 8= | 2 | 25|85 188|a8]99 |Logged by FK/ERR
© s Elmgl, |eg|zmw FK, TJ, ERR
W IE G| >|& |=8[gp|Sanpled by
0 - -
o~ S |CLAYEY SAND: 1light brown, moist, massive,
i B — occasional gravel, roots and root hairs -
4~ 109
1= ,no' 1 foes| 4
4 el "
s 7, § 11 -
| 3 (nz]f ozgl 6
— . - =1
J~—=] =
- ks m ™
-1 ,_._._h § — @ 8'3" - gradational contact (color lighter)
d~~-q © = ML CLAYEY SILT: 1ight brown, moist
-~ /“':’-—
10— 7= T3 5 : :
4. < ls-gen| 112 M6  hi24.4| 10 SANDSTONE. medium to coarse sand, light brown
~ - [N7ou moist, massive :
B '3" - fine silty sand, greenish-brown
42NE B 11'3 f 1 d, g h-b
| @ 13'-16' - joint, caliche coated inter-
= bedded fine silty sand to coarse
5 s grained sand,greenish-brown
“\N6OK, 116.17 127.9] 12 @ 16'10" - contact ) .
© .87 _ BILTSTONE: dark brown, dry, massive, fractured
NE pIlidLURE
- . o./ v -
471 8 |
A8 .
"/_/. 1 = — @ 19'- contact
i B SANDSTONE:  1ight brown
20—1. 7 N12W, 117. "
-1. . ' 39SW 118 &10.130'5 10 @ 21'- gradationa] contact . ]ight greenish-
47 | _ brown, massive :
I i
25 ——
__ || NOTE :
Total Depth = 25', down hole logged to
-—d ] 22:
. - No free water
No caving
- = Boring Backfilled

T # Tl i 0 A mam aimd o




GEQTECHNICAL BORING

Date_ 10/30/84 Drill Hole No. 8

Project_First Financial/Sand Canyon

Sheet ! of 2
Job No. 3840787-01

Drilling Co.Contractors Drilling Service

Type of Rig__ Bucket Auger

Hole Diameter__24" Drive Weight 2400#-24", 14504 Drop 12 in.
Elevation Top of Hole 1712 ' Ref. or Datum Lind & Hillerud Plot Plan
y o ) S e an GEOTECHNICAL DESCRIPTION
B8 |Z2x | 3 |gele8|Eylix|2e S
SENET 1T | 2E[a S 82 8|T roneee [ T
Ww el = 3 5 E =8 ("g‘a Sampled by 1J
0 ;
A SM |SILTY SAND: 1ight brown, slightly moist,
. r:_‘_"’“" u massive, occasional gravel, rooted, slight~
47 AL 1y porous, loose
| A 8 [122.5(7
1 w»n
4 L -
____‘:_-' § @4'7" - 8' - gravelly horizon
15 ol uw B EG 107.1 6 Sp |GRAVELLY SAND: medium to coarse, brown, slight}
1o | C ly moist, massive, poorly sorted sub-round-|"
J o f{' Q [ | ed clasts, friable, dark minerals, slightly-
RSP - loose .
- .O - .. :-_‘-_. —
. @ 9' - contact
10T .- .1 D ' SANDSTONE: fine sand, light greenish-brown, [
i P B E EIS-'Id 124.2 8 moist, massive, weathered, FeO2 stained
.« INTOW, @ 9'6" - rooted
1 . . |19SH B @ 11'6" - 3/10" bed exhibiting coarse tg
4 .. [ | fine gradation
~'\.- -~ @ 14'-14'3" - pebbly coarse sand, brown
d>- PILTY SANDSTONE: 1ight greenish-brown, moist, |
LI \ F !]5—8"127.9 10 massive, weathered, rhythmically graded
1.7 bedding, coarse to fine
N | @ 16'3" - Fe0, stained
S
- ' 5 - .
| 2 | | @ 19'3" - fine grained sand, light orangish]|.
™~ a green, damp, slightly better in-
20— - . =) s [ duration or cementation [~
I ] @ 21'-22' - medium to coarse sand, medium
I brown, some cementation
o Js | @ 22'1" - fine grained sand :
- . /NISE, @ 23'7" - Mn0, stained joint,fairly throughd.
- "« [T2SH o goifig
4. —
s — . . @ 25'6" - coarse grained sand
4. H I23-8"133~2 8 @ 27'-28' - Fe0, staining prevalent
- - @ 28'3" - fine grained sand sequence
) {continued)
20

cAna (7177 | einhton & Associatas




GEOTECIINICAL BORING

Date___10/30/84 Drill Hole No.___8_continued Sheet_2 of 2
Project__First Financial/Sand Canyon Job No. 3840787-0
Drilling Co._Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter, 24" Drive Weight 2400#-24", 14504 Drop_ in.
Elevation Top of Hole 1772 Ref. or Datum |ind and Hillerud Plot Plan
! 0 * - o M
s, |- 9 21 815 |8 |a> GEOTECHNICAL DESCRIPTION
g‘g R 3 2ojfoltulatelsA
a2 | g | 2aleh|8d]as|99 Logged by FK TY
el g P8y (2532 Ty
y IE S| ~|& S|8s, Sampled by
30 - -
< (Continued)
—y .. . —-1
4 . a3 =
- * u
35 - . ‘ﬁj:
~c G I 79"1129.71 9 SILTY SANDSTONE: 1ight green, damp. massive,
7 ~_ Y @ cemented
g - R .\N -
. . J Ba
1~ _ | ©ag
--1.\' . . -
a0 — - |8 -
_.' 1NS6H, SANDSTONE: medium grained, light green, damp,
. e ) 34su B _ " Tess cementation, grading to fine in a 1.5
4. -|B = thick bed /
..t JN20ou,
T . " |33sH B . .
1 Neer . SILTY SANDSTOME: 1ight green, damp, massive,
N .Ge\r‘erahwd = emented
45 . - Wk
4. - N K ER40G-7"[132.5] 10
- \\. -
4 \N | '
4 | @ 49' - clay bed, 15' thick, reddish-brown
\ damp to moist, plastic, parallels
50 =7 - '.Ngw a8 bedding plane, continuous around
-1 ~ . l22sy’ - hole, mineralized contact at base
4~ ||
ol . . - EANDSTONE:  fine to medium sand, 1ight green,
65 Lo damp, massive, cementation
- L EN366"
-1 . — NOTE:
B L - Total Depth = 60', downhole loqqed to 58'
: ’ No Free \ater
] o B No caving
60 - M Bag Roring hackfilled

SNOA (27771 ' Leishton & Associates




GEOTECIINICAL BORING

Date__10/31/84 Drill liole No._9 Sheet1_of__ 2
Project_First Financial/Sand Canyon Job No. _3840787-01
Drilling Co.Contractors Drilling Service _ Type of Rig Bucket. Auger
Hole Diameter_ 18" Drive Weight22004-23' 14004-48" Drop__12 in.
Elevation Top of Hole  1555' Ref. or Datum Lind & Hillerud Plot Plan
. 9 ; 2 |o*|a o
oS = o 2 g ot b w GEOTECHNICAL DESCRIPTION
B8 8 | 3| 20|28|kylig|sn
e | g= | € 123|308 8|48 |99 Logged by 1
[ &) : e E 1| o oe|l—~w
R Ry —
«Q V)
o 1. - . SP |SAND: poorly graded, gravelly, dry,.sub-
- — angqular grey-brown, cohesionless
. ml @ 2' - slightly moist
i §P119| fo-6"
10-6"|
- @ 5' - cobbles, moist, slightly dense
*Tlo. o 12065 17.4) 3
4- 121
-— 0. -
1.0 n
10 T 1228B-12" 12
-_.0 . 123.'-}
4 Q. [
1 P124119-6" @ 13' - fine to coarse qrained, slightly
4 . _P2-6" moist, gravelly, dense
15V . 125832112911 9
4. 126
4 . z a
el = — @ 18' - fine to coarse grained w/gravel and
19 <1 3 o reddish-brown silt, greyish-brown,
| .1 2 well-graded ) '
204 <9 127m832" 1315] 13 @ 19' - medium to coarse grained, gravelly,
4 O 128' occasional cobbles to 5"f
4o ||
1 §r129) [6-6" @ 23' - medium grained, saturated, pebbles
°. o 7-6"
25 -°
. 130.3}12"129.5 12
e . . 131
— ‘0 - -
7 .0 |
— -0 b et
30—l_-2 _(continued)

cCANA /717N

| air-tnn & Acenniatae




GEQTLECIINICAL BORING

Date 10/31/84 Drill tlole No._ 9 Sheet2__of_2
Project_ First Financial/Sand Canyon Job No. _3840787-01
Drilling Co._Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter___18" Drive Weight_2200#-23',1400#-48" Drop__12 in.
Elevation Top of Hole 1555 Ref. or Datum Lind & Hillerud Plot Plan
. 0 | * o o .
& o |- ° 2] s e o GEOTECHNICAL DESCRIPTION
a2 | B2 | 2 | 8olfo|lulotln™
Qe | £7 | 8 [ 2al8, |88]4925]99 |Logged by 1
© 2 G172 (25|22 ERR
I Sl aln 8|8 5 |Sampled by
[=] )~
] {continued)
30— o VO INZM3T. 2 T7 @ 317 - mad. to coarse gravelly Sand, well~
I 133 , graded, greyish-brown
7 = ™ material becoming more dense
1. - 2 JP134p1-6"
4 o’ ’3’ _P2-6
- ad
357 . < | 135 g42+130.4 13
— 1368 —
1~ SM ISILTY SAND: greyish brown w/red hue in silt,
T B dense
-n/\- M
N, SW D- mediuni-grained, greyish-brown, dense,
7 u well-graded |
_ " @ 39' - fipne to medium. arained
407 . }gglgo-a.pzl.a 10 i GANDY SILT: greenish brown, dense (11thified)
_L-—-\. . —
e 12-6'
1. SP139 :
i = 13-6
~~y | [
.1 =
45 —.—d Z|140 1336 12
N — . - o
4o 4] H
-
— - o -—
-~ o 141
50
- " Total Depth = 50°
7 ] Drilling mud used
- - Free water at approximately 15'
— - Boring backfilled




GEOTECIINICAL BORING

Date___11/1/84 Drill Hole No.__10 Sheet__] of_2
Project__First Financial/Sand Canyon Job No. _3840787-01
Drilling Co.Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter_ 18" Drive Weight2200#-23',14004-30" Drop__12 in.

Elevation Top of Hole 1603'

Ref. or Datum Lind & Hillerud Plot Plan

; " . . oo | -

PR - 3 21 ¢ih 18 a7 GEOTECHNICAL DESCRIPTION

]l oo =1 ) w 8lw Su|ldwn

ad | ao bl oolzllew]|e]|~;

o | 5 0 a'é...'ih 9148199 Logged by TJ

[&o) Lo m QEl—wv
l' < S & & | 8|8~ |Sampled by ERR
a )

0 ):_(L SM | SILTY SAND: medium brown, dry, porous, rooted
T AL_S o occasional pebbles to 1"p, loose .
. \ ; B caved from 18" to 4-1/2',became tighter at |-

N [
1, . 142igoush 1094 2 4-12 -
d.— 4 i
— 3 @ 4-1/2' - medium brown, moist, porous,

5 —<- — pebble to 1@, rooted =
400 1440802 0121.3] 3 i
Je 145 -

10— Ty N @ 10' - fine to medium grained, dark brown,||
-+ - moist, caliche stringers 4

O" -
- L3 a. - -
477 1 3 }zg P.12"107.6] 8 N
7 i o 3 H @ 14' - fine grained, medium dark brown -
15— « ~—| o || @ 15' - medium-dark brown, moist, slightly | |
- < plastic, occasional pebbles to 1“p
™ ’\‘—-—.Qo é -l —l
....‘o' — S ] -
-~ - 148| p-12*p17.5 8
B D 149 : 1
i | @ 20' - medium dark brown |
B a A
LI
1. . 150@T-1" -
- . 151 lereas) 3 SW isanD: fine to medium grained, mediun brown, | |
moist, loose
25 - |
152. (continued)

1 aicivtan 2 Acennintac




GEOTECIINICAL BORING

Date__11/1/84 Drill Hole No._ 10 continued Sheet 2_of_2
Project_ First Financial/Sand Canyon Job No. _3840787-01
Drilling Co.Contractors Drilling Service _ Type of Rig Bucket Auger
Hole Diameter__ 18" Drive Weight2200#-23',1400#-30" Drop__12 in.
Elevation Top of Hole 1603 Ref. or Datum Lind & Hillerud Plot Plan
(] * e | of -
PR 3 21 ¢l8 18 (an GEOTECHNICAL DESCRIPTION
[T LB b © nwaglw Sujldw
oo | &3 N 1828|6806 |00 T
at | o | Faldulenlge . |Logged by
o 1 £ E19 0 25|34 ERR
I S| el 818 - |Sampled by
[=] vy .
20 3 {continued)
T 153 @4efine| 16 @ 31' - medium grained
] Total Depth = 31'
- || No water
] R Boring backfilled
— —

enna (2771 [ eiciiton & Agsonializg




GEOTECHNICAL BORING

Date 11/1/84 Drill Hole No. 1l Sheet, ! of 2
Project_First Financial/Sand Canyon Job No._3840787-01
Drilling Co._ Contractors Drilling Service Type of Rig Bucket Auger
Hole Diameter 18" Drive Weight2200#-23',1400#-30' Drop 12 in.
Elgvation Top of Hole 1598 Ref. or Datum Lind & Hillerud Plot Plan
l 7] I o oy el I
<, | ] = 81 ;.. o - GCEOTECHNICAL DESCRIPTION
R L oo =] ] nagln Au]ldw
oo | &3 g | 8218« |80[0E |00
a4 | o) — = ald laa) A M Logged bY 1.l
o e Elm § SEAW ERR
I Sl | S '8 5 |Sampled by
a w) —~

0 =712 - SM |SILTY SARD:- medium brown, dry, loose, rooted,

d. — |  pebbles-to 1"p

47 | caving @6 2' - 6'

1 - 154.‘ _

4 7 155M1-6"]96.3 3 @ 4' - fine grained, medium brown, slightly
5 - . moist, pebbles to 1"p

4~ - - @ 6' - fine grained, medium brown, moist,

157 i slightly plastic

]56.1-12"]02.2 6

159.J2-12'106.4 18

OLDER ALLUVIUM

161 ll-12'111.7 18

ML

SILT:  medium grown, moist, pebbles to

] 162 SM |SILTY SAWND: wmedium brown, moist, loose v
T 163N -12'412.9 1 SRR
25— T - @ 25' - more cohesion
-~ - — @ 26' - fine grained, medium brown, very
- moist
'30 —‘___";— 164/ 1 @ 30' - saturated | (continued)

[ Vo W SR e B B B Y

| airthtnn R Aecmninatan




GEOTECIINICAL BORING

Date__ 11/1/84 Drill Hole No.___1lcontinued Sheet2 of_2
Project__First Financial/Sand Canyan Job No. _3840787-0]
Drilling Co._ Copntractors Drilling Service Type of Rig Bucket Auger
Hole Diameter 18" Drive Weight22004-23' 1400#-30" Drop_12 in.
Elevation Top of Hole 1598' Ref. or Datum Lind & Hillerud Plot Plan
‘ 0 . -~ o .
a5 |- 3 21 eln & 1an GEOTECHNTCAL DESCRIPTION
e a o I - Ol & ul oE1S9
e |87 | 8 | 25ld 88|48 8]YC Logged by 1d
@ < s [P8ln 28|07 ERR
I 3 als S 18 o |Sampled by
[a=] w) ~—~ .
3071~ -1 7 165 Wpush|106.4 25 ] (Continued)
- u Total Depth = 31°
7 B Caved 2'-6', free water at 30'
. - | Boring backfilled

SANA (2777 l ai~“thn & Accnriatac




GEQTECHNICAL BORING

Date__11/1/84 Drill Hole No._12 Sheet] of_2
Project__ First Financial/Sand fanyon Job No._3840787.01
Drilling Co._Contractars Nrilling Service _ Type of Rig Bucket Auger
Hole Diamecter 18" Drive Weight220n#-23',14004-30" Drop__12 in,
Elevation Top of Hole 1632* Ref. or Datum [ind & Hillerud Plot Plan
L U - a8 B
P - 9 21 olb g o~ GEOTECHNICAL DESCRIPTION
(63|68 | 2 |8elsl|euldelsn
g | & g eg|h|8R]58|°9 ogged by T
e % d192~ [2£6(2° ERR
I S el 8 1’8 5 [Sampled by
[ o] vy —
0 T . .
N SP 1SAND: medium grained, med. brown, slightly
i ( N moist, loose, pebbles to 1"p, rooted .
d . |_| @ 1°-1'10" - gravelly horizon, gravel to S
: 1", rooted
86 09, 155lpush 6" @ 3'-3'6" - gravelly horizon, gravel to |-
i e 16781 -6" 2 - 2", rooted J
5 — N — @ 5'-6' - cobbly horizon, cobbles to 4"p —
[ | ]
i 168 . SM |SILTY SAND: med. brown, fine grained, slightly| |
. e ]59_ -12116.9 3 moist, slightly plastic, tight, occasional
1% .. pebbles to 1/4"p -
10—+ - H
L™ . z
- * . * =
- —~— ; 7
e o =
q .. - - = -4
| 2 .
1 | o };? push |6 @ 13' - fine to medium grained, red brown, |-
4~y 1-6" 123.2 3 ' " slightly moist, pebbles to 1/4"p ||
]5_‘1.ff a L i
o ML [SILT: medium brown, slightly moist, more
1. ~. B cohesive n
T 1172 SP[SAND: medium to coarse grained, medium brown.| ]
- o ]13l3_12n 3 © | “sTiygntly moist, pebbles to 1/2"p, loose i
20— .. u |
7 ) B @ 22' - fine grained 7
P 174 ' i
= 175 I4~12'129.1 2 @ 23.5' - fine grained, medium brown
n moist 1
25— 1L . |
NEaTh ML PBANDY SILT: med. brown, moist, cohésive, firm
LT M 176 _(continued)

Cnnre

e I Ar s B

I mimtatmin 0 A=t




Date_ 11/1/84

GEOTECHNICAL BORING

Drill Hole No.

Project__First Financial/Sand Canyon

12 continued

Sheet_2 of_2
Job No. _3840787-01

Drilling Co._COntractors Drilling Service Type of Rig Bucket Auger
Hole Diameter 18" Drive Weight 2200#-23", 1400#-30' Drop, 12 in.
Elevation Top of Hole  1632' Ref. or Datum  Lind & Hillerud Plot Plan
0 . > e | _
P - 9 21 «iX b " GEOTECHNICAL DESCRIPTION
o | g e =] o w 3w wlaelsew
So | 83 | 4 | 3313459880 |Lopped b TJ
a = + (23=" EC IO I =W Y] . | Logge y
© b = R 25|29 s, ERR
]: S| | S| o = |[Sampled by
. [ ] vy =
-~ .9 J (Continued)
: C~ 177 @5-12"f20.9 7 ontinue ~
- ||
1 ™ Total Depth = 31!
7] B Caving throughout, no water
] B Boring backfilled
— |




Date

Project

11/1/84

GEOTECIINICAL BORING

Drill Hole No._13

First Financial/Sand Canyon

Sheet] of_1
Job No. _3840787-01

Drilling Co._Contractors Drilling Service
18"

Hole Diameter

Drive Weight_2200#-23', 1400#-29'

Drop, 12 in.

Ref. or Datum Lind & Hillerud Plot Plan

Elevation Top of Hole 1632

" . . .
- Y K el o2& g"@ a o~ GEOTECHNICAL DESCRIPTION
B |68 | 2 | 8.|ed|aw|ae]|sn
gel gl | = Palab 8 8]% 8|99 Logged by TJ
Q u E (@ g QE]~=wn
I < & el | =8|35 |Sampled by ERR
' B~ L
0 =
o~ SM |SILTY SAND: fine grained, med. brown, slight-
—__.f-_.——ﬁ:- - ~ Ty moist, pebbles & cobbles to 5P, rooteds
N Bt - lToose
Jea i 178 |
R 179 W12 2
P N
._.b' T [ @ 6' - medium grained, pebbles to 2"p
‘/"':!-..'..a
. > N @ 7-1/2' - medium to coarse grained
4~ 180
.- - 181 EI-IZ“HSJ 4
— o . )
10— - ~4 — @ 10' - medium brown, slightly moist
17 = n
- ’_‘4: R ; -
oo, =
0. 382 : :
A: %il << 183 WR-12"121.4) 3 |SP |SAND: fine to.medium grained, med. brown,
X B moist, pebbles to 1-1/2"p, loose
d- o _ \ : : .
.t ot @ 17' ~ medium to coarse grained, cobbles
Q to 6"p
4. 184 0
4.2 185 Ezqz"naj 4
20 — _a' —
Jeo. ]
1o i
L4
- 186
1 e 187 FA—]Z" 3
26 4 O ¢ -
H-° | @ 26' - fine grained, pebbles to 1/4"p
e —
|~ 188 _ ML [SILT: medium brown, very moist, slightly
Ragar - plastic . ,
3012 1189 5842' 1309 5 Total Depth = 30' - caving to 28'.no water,

[ s KA WY £ 1N

f mirt bmn O Aooo-foa_2

nrvwtnre et pe—




LEVIELNILAL BURLNL - YW

Date £/27/85 Drill ‘Hole No, B5-/ Shoet_/ of Z_
Project Ameriean Beausy Job No, 7840787 -0%
prilling Co, H £ K Typs of Rig CME 75
Hole Dismeter & " Drive Weight /4O /bs prop 30 in,
Elevation Top of Hole Ref. or batun See Geptechnical Map
5, .
(] 1] . [ L B
s |Pwl 8 ol aidd e fuls GEOTECHNIGAL DESCRIPTION
2u B8 B o8R8 8E18S) 0 v 4w
geih 9 3%35 nn..\p”éﬁm:l.oggo by b
I < Al =NE |2 8|8 S|smpred by_Lws
0 +
st | | A/ vvevm i
A | @ J. z/rﬂw& : g‘r;wﬂ,/oafg , fm;s sardly i1,
-y - . .
] @ 57! Brown s 1oose > Sitty Ane sond;
5 7 - ary, fracg. mear/nl Sane anel
s / oy
y Ser 2 9 Trace. Svbangular grevel 7o 12
- - T—
/0 = : . 7 wim (D 10 : Brown hedm dense Sty fine
/74 a5, 4|5 Sond s molst s trace cley and
] cat | O 773l Svbanguiar grovel o /27
o -
|74 — 5 A7 L]
. SPr . (@ /5 JSeme 0S 107
§ 1 . Sw (D 20" Brown s medwm +0 coarse. samd ,
20 =~ ' /,; medwn dense  moist ; trase.
- SPT / rave/ 7o /|
El}, v 7
. SMl (@ 257 Brown ) loose. 1 Silty 4ine sand s
’0/s7
25— Wz
4 SPT
H 2| p1
. -

sonn (2/77) | Lelghlon & Assaclales .




‘bate £/27/89

Project Ameriean 250,/71{./

Drill Hole No, BB-/

Shcot_,LofA_
Job No, 7840787 05

brilling Co. 4 £ K

!

Types of Rig CME 75

Elsvation Top of Hole

Hole Diameter & o Drive Weight /4.0 /bs

Drop__ 30 in,
Ref, or batun Spe Gupiechnical Map

_ S .
u [}
s 12wl & S, ul Q" a 'GEOTECHNICAL DESCRIPTION
e 88| 2 | 2(9|8y) €84
248 T EEEy ﬂm.ng,:‘.‘,;l-ogsedby KB
’ I < uﬁj e E £ S| 8 2/|Sampled by KB
50 ;
. 7] 5 Alluvigm :
. SPT f; " i/ (IO 2 Brown , Medwm dense s madim
o = . Ap coorse. Sand 2 moisT s trace
Sine sond and svbangylar grave/
- 7% 347
35 = - | _ .
N SPT 6 Ewlsm| (@ 25 & Light brown s medwm dense.
6 modium cosrse. Sand 1race. {mne
7 R gravel » liftle <ilt
N I
SPT7 4 (R 40’ t Soma as FE 7 excep? /rcreasi?
F O . 7 4
71 Forre grave!
| 7

7ota/l a’a,aﬂi 0!
No yraz/na’ water encovniered

so0A (2/77)

Lelghton & Assaclales .




.0lt0 £/27/89

brill-Hole No, £8-2 ' Sheet y of /_

Project A/71¢r/ean Beavy

Job No, 784078705

prilling Co. 4 £ A

Hole Dlameter é”

[ 4

Type of Rig CME 75

Elevation Top of Hole

Drive Welight /4-0@ ' prop 30 in,
Ref, or Datum _5:_45 Greotechnical Map

5 N
o n » %] o n~
= 2o 3 2la bl g J8a GEOTECIN{CAL PESCRIPTION
Bul e 3 o =913 8wl Hulgal
ayg|ls [y o eiomlldul s glby d W
2ald o & a2k i ‘-9-5& a;‘e.n' Logge b)’_'(___l%
[¥] "4 s . ]
I < E ol E 2 8|3 2 |sampled by KW@
0 '.
| BAlevigm :
I i S (@ Sorfoce : light orey s loase. s Grevelly
. 8  fne B coorce. Sund s dry . cobbles
72'3 4/1
5 Q i (@ 5 Jiakh? gréq: tonse » gravelly {1ne
- SPT a W % cosrce Sond s dry i gravel 75 27
Z74H
(DG’ boulder erscovntered
" = 5/0,0}76&/ drilling
’ i R Tota! Deplhr &
/O = = M weTer Mwurz—far.ed
(5 — -—
* u
- -
20 — -
25 — i
) -

s00A (2/77)

Lelghlon & Assoclales .
C -3




bave £/27/89 prill Hole No, Z8-3 ' Shest / of 2

Project Ameriean Beavty Job No, 784078705
7
briliing Co, A & V%4 Typs of Rig CME 75
Hole Diameter (& ! Drive Walght /40 /bs ' brop 30 in.
Elevation Top of Hole Ref, or Datum 5"55 Geotechnical Map
5 .
u L) ] 2 L ]
" " K] eladta B dea GEOTECHNICAL DESCRIPTION
2o B8 2 | 25|25 2%10C hseed by 4w
T4 E- A A R & B9 8|, |Loszed by AL
I < LI g‘ £ S| 8 &|Ssmpled by KB
a . “.
Allvviym z
' i D Sorface 5 Lioh! grey /ease gravelly
1 H fire 75 coarce sond s gravel 7o L
j_"i -y
- -
. "
70— 5 % @ 70" Lioht qredf m‘ad'/u;ﬂ (Z?zn.m N
' diom Sand's moisd 5 frace SinE
] SFT S r e eomnse Sond and Frace.
- ' SvbGngulor gravel lo / "
5 - 5 @ /53 Ligh? brown . 100Se » F1ne 18 coors:
- ser | B Sondd 1 mpISH S Frace. Svbengular
' T3 gravel 70 17
] i (R 17': Bovlder encovititered > Ghle 7o
- " . Lontinue
L0~ 4
7 s#7 1 B /Z.L'L (@) ZD' ¢ Light brown s medwm dense
- $ine'To coarse <and ., moist ;7 troce.
svbanguvlar gravel 76 /7
25— | sPT | BN~ (D25 Light? brown ; very dense » fine
4 zZ 75 Ltoor<e. Sand s mowcd i Irace.
J2 ) L'ban?z/'/an grovel 7o /1"
. Sompler may have been drivél into
) a bovlder or cobble
70 !
so0N (2/77) Lelghlon & Assaclales .

r .-Aa




‘Dare£/27/89 prill Hole No, £8-3 | Shoot 2 of 2_

Project Ameriean Beousy Job No, 7840787 - 05
priliing Co. A 4 K Type of Rig CME 75
Hole Diameter_& " Drive Weight /40 /bs Drop__ 30 in.
Elevation Top of Hole Ref, or batum 514.5 é’gp;‘gdﬂ/&l/ Ma,a
5 .
. |2ul 8 S| el g" w 'GEOTECHNICAL DESCRIPTION
¢wulagq a v xloll gy uio sl
. L o .U L V] Ot “ 5 [} /{ﬂ/
g1 o ﬁ'gzh‘““.n.éw-:wmdbr Kb
(¥} ' " []
I < Al sl E |2 8|3 Elsempred by_Kwg
@ 7 ol /(D_J"Z?{ D LiohT browhn ; dense. s fine To
" SPT 2@% NCOOrSe. Sand ,» noiSt, Trace
i Subangd/lar 7raue// 7 /"
5 | , RIS 2 Ligh? brown i dense. fine 7o
. SPT //[2 i moxge. Sond » moiSt, frace. frrre
/834 grave/
| i . 7642/ Depth 8¢
— ) - No water encovatared
| i
' "
: !
. H.
- -
saoN (2711 Lelghlon & Assoclales .
- : C-5

L




Date £/27/89 prill ‘Hole No, BB-4 . Sheet / of 2

Project American Bequiy Job No, 7840787 -05
Drilling Co. A £ K Typs of Rig CME 75
Hole Diameter & Drive Welght /40O /bs ' prop__ 30 in,
Elevation Top of Hole Ref. or batun’ Sog feotechnical Map
3 : | |
(%) L) . (2] | W~ .
P . K 2l 9 - E Joa GEOTBCMNI'CAL PESCRIPTION
Se| B8 3 | suE8 |8y |04
L i 0| AnE At n 9| llogged by KWEH
(2] it o ]
- I < ﬁ ' E 28 3 B (Sampled by _KWE
0 .
N " J‘W A//I/VIL(M .
A Svrface ¢ Ligh? greu  loase s fiine. 1o
. - COGree Sarnd s driy s Troce ?rawg/ )
R | cobbles ond bovlAers
5 — 13 554 (D51 2 Ligh? grey » medwm dense fine
- SPT 7 75 coarse. Sand .+ S/Hghtly moust s
_ /0D 7race Subangvlar qravel 1o 7 v
: | N (@ 7': Bovlder ancovntered ,
Com 5 While dm'//u'77  able Ta Lontinvé.
SPT V- | .
- = S @ /07 ¢ Light grey » medwm dense. o,
o | dence frre' B coarse sond » moist;
Ir7/e _Gz.'banyy/a/ oravel 78 /7
/5 — s kw (@ 137 ¢ Bovlder encovrtered white.
o P E ?/ " dritling : ab/e 1o continue.
7 ' ' (@15 ¢ _L‘/g/;f' Lronwwsl » mEdrt dense s
_ ] e, 7o coanse sornc/ ) molST
. e, Jubanz/u/ap agravel 7o 717
“1 1 ' =
20— 23 ki | @200 s Lighr srown . medium dense
i Cal @ Z2Z 75 dense y Fine In coarse sand
Reg: mois7T some Svbangular gra el
) o @ 25 : Same dS 2D, excepr littie.
- _fuédrnyu/ar ?raue/ n 77
V7
— V77
25 . SF7 / ”
- =
so0n (2/77) - Lelghton & Assaclales .

C-6




DateL/27/89 Drill ‘Hole No. B8-4 ' Sheet Z of 2

Project Amersean Begy sy Job No, 784078705
L4
prilling Co, A & ﬂ Type of Rig CME 75
Hole Diameter G " Drive Weight /40 /bs ' prop__ 30 in,
Elevation Top of Hole Ref. or Datum _‘szge é’gm‘eeﬁn/m/ Mep
5 .
(%] V.1 . [ o] W~
e 12wl 8 Slog|a., |82 GEOTECHNICAL DESCRIPTION
oM 0.3 a3 [ ] 2z 0 g‘ﬁ H el
BYIEI] 8 | Bul85 (84|55 5 Y logged by_AWB
aw|o o ST = -35 ks 4 Y :
I < E o g‘ 2 8|5 2 |ssmpred by _Kwé

@ f? Suf{ @jﬂ’ : Light brown y modivm dense. o

5 il ¥ Jense. » f1re. 10 coarse <ond s morst

A SPT /73.L Trace. J‘Zﬁb(]/)gular qrovel 15 77

. Total Deprt SO/

" 1 No water encouvntered

- |

l1 -

" s

- —

-y b

s00A (2/77) | Lelghton & Assaclales .




‘Date£/27/89

prill Hole No, BE-7
Project Americen Beauty

Shﬂct__LOf_{_
Job No, 7840787 -0

prilling Co. A £ K

]

Typs of Rig CME 775

Blevation Top of Hole

Hole Diameter & Drive Weight /40 /bs

_ prop_ 30 in.
Ref. or batun Spe Gupiechnical Map

o?‘( : :J‘ 0. (¥ -:? o d a.'-u\ c C
5. |2al 3 Slo 814|880 GEOTECMNICAL DESCRIPTION
o ﬂo's a3 v x O 5 b o] [ U (3R
[~V 1} n L LD vlo W Ol & 5 [ 8]
goly |3l e el gl s ilogged by .
] g‘ ) £ 2ld e
I < a1 = E S| & 2|sampled by KB
J '
. | Blluvigd 1l &
S (@ Surface : Light grey fonse. frna
N i ' toarse. Sand ) drg s liftle. rubanyu/or
. . gqravel 3 cobbles and boviders
i i @ 4’ @ Bovlder encountered.
| i DS L No Sompling performed dve
4 B 7> bovloler
/0 i @57 Stopped drilhing dve 75 bavlder
" i Tota) Deoih 57
. - No §rovnd water encovntered
/4 - g
@ A— g
- ~

sooN (2/77)

Lelghlon & Assaclales .
C-8
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‘bate £/27/87
Project American Beguy

prill Hole No. Eﬁ*é

Sheet / of 7
Job No, 7840787 - 0%

brilling Co. A & X r

Type of Rig CME 75

Hole Diametsr é”

Drive Welght /40 /bs

prop__ 30 in.

Elavation Top of Hole

Ref. or batum _S’ge leotechnical Maw

| 4 2 gl ‘3 0|8 GEOTECHNICAL DESCRIPTION
ﬁ o .g. g -g 0 Zlwn ollwn - g “. dwv v '
&% &3 [ A EIER R 5 ul
A I B 1 B P i AW
I < Al el E R 318 2 |Sampled by KB
7 —
N i Altvviym é
Si/ Q Srface ¢ Light gred s Loose. s fine To
. - ' miedivm Sond s dry s 11ir/e subanguvlor
. i gra veld and cobbles
5 = g sl | @57 5 Lighrgrey s dense. , 41ne Ts
' - SPT 2o oorce, Sand ) drg i lirfle
i _ A 198 Svbanguar (I)rau 7o /77
- H
p c _ @) 7' ! Bovlder encountered > able 76
S <14 contnve. drillihg
3 SPT . ZZ}L @ 10’ ¢ Same 05 373 excep? [itfle
o { .submﬁu/ar gmva/ 70 /" and
R * MblS
“hu car e “g Wy (@) 15 2 LIgNT grelf . dense. Fine 7o coorse.
T @ 2 Sadd . morsss Troce. svbanguiar
i 9 2030 gravef 75 7
) 1 @ 20’ : Light grey » machivm dense
7 — S ihe. To coorse Sond i morsT .
7
- sPr | & Z 2.2 Frace. Svhangular gravel 7 1
" i (D 25" : LighT Qrey s dense. frie 15
75— N Coarse. sand ) mots?”, frace
] - spT E] 1% o Juoan9ular 7raue/ I /”
| ol | W7+
25
y i

50N (2/77)

Lelghlon & Assaclales .




.Dlto4/47/c5’9 priil-Hole No, BB- & ‘ Sheet_Zof 7

Project Ameriean Beguy Job No, 7840787 - 05
prilling Co. 2 4 K Type of Rig CME 75
Hole Diameter é” Drive Welght /40 /b.S‘ - Drop 30 in.
Elevation Top of Hole Ref. or batus Sge, é’gp;‘tdﬁn/‘m/ Maﬂ
o " o ;’-.l‘ .-h‘ l':f"\
™ - I 3 R 9 o v leau CEOTECHNICAL DESCRIPTION
5wl ag 3 v g ol| 8w Hala%)
i (%) F-N ] [T Ul 5 (&) )
FL1 8 0 *‘2%% "“-.n.énu;tomdbr HWb
1| % | & ~|& |28|&E[snrred by LW

127 | . — \

1 - ” ] | @sg i Alvviwm , Light grey  dense. s

Fam \ e 15 coarse sond 770157 )
o . Trace cubangulor 7rap'e/ 72 /Y
) il [ Totel D F SO0

" 8 No ymuna’ water ercounttered

- - )

~ -

- |

lﬁ b4

s00A (2/77) | Lelghlon & Assaclales -
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‘-.Date4/§7/5f Drill-Hole No, BE-7 Sheet / of Z.

Project A/me¢riean BeavTy Job No, 7840787 0%
- _
brilling Co. A & /Q Type of Rig CME 75
Hole Diameter & " Drive Weight /40 /bs ' brop_ 30 in.
Elevation Top of Hole Ref. or Datun' See Gupitechnical Mep
, - .
e 2ol 8 sl ulm E"' wo GEOTECHNICAL DESCRIPTION
[~ Y Q..S a3 [V} x| O g'ﬁ [v] o |
[ ] n 2] L vlo Lo ﬁ 8] / W
Ld18 o | 2ala e &4 81 g |koseed by MWhH
LA il o
I < u?g' E‘ 2 3|8 &|Sampled by K8
o )
o _ | SMPILy A/ vvagin 2
@ Light brown . loose s Silty {ine Sond .
-t - C/f‘yﬁ.
5 P P Mm@ 572 Light brown s oos€ 3 SilTy fine.
- E Send » olry o troce. madhem Sod
- 176

o] (@ 107 :8eme as 5, except  moist

/) =i ]
SPT [le-j
4
A g
L -
5 — ' | J villsid @ 1578 Same as /07
. sr7r | B Zg
| - g |
20— \ ¢ |22 7.9 (@ 20" ¢ Light brown . hedsism dense. s
o Cal @ g . Fine Sond; moist, Troce <M ond
b medivm sana
5 = | sPT 2 (@ 2571 Light brOWN ¢ [00SE. 5//%7 fine
- '%_(a. Sand » motst.

30

sonA (2/77) ' Lelghlon & Assaclales .
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Date £/27/89 prill Hole No, BB-7 Sheet 2 of 2
Project Amvr/ean Beaviy Job No, 784078705
prilling Co. 2 4 K . Type of Rig CME 75
Hole Diameter & brive Weight /4.0 /bs ' brop 30 in,
Elevation Top of Hole Ref, or batuww Spe Guoiechnical Map
5 .
u v . [ ol W
2 2wl ¥ AR ENES GEOTECHNICAL DESCRIPTION
vou | 6q 3 v |xlollgwl gy .|
[ ) " [ LA vl ol [t l'.j (8] d ”IU
20| 0 .:"‘.“g,,““.‘:apﬂ.,;!aoaehby.../é
I < E A E 2 g 8 2 |sampled by K8
0 y .
g SPT [Z] _ ; s | @ 507 & L/Z)/IT qred > medium cense. s fine
" 7141 15 co0rse. Sord . moist-stroce
i i : suvbangular gravel o Vad
5 = 4 W] | @ 357: contact setween some materiat
Ser Y]
N “N3 5 - a) 307 Gnd LighT brown s loose
Sty f/'m_o. Sans/ » oiST™
e P | 7 ﬁ smlsd 72 207 ¢ Brown s medium danse. s fimne
7 1812 Sand » wed i trace s/t .and
A i mediwm <and
| Total Deorr 407 |
7] i No water encouentered 1 but Sample
T - Q) 407 wer
= N
saoA (2/77) Lelghlon & Assaclales .

~ 11N




LEUIELANILAL PURLIRV WY

' pareL/27/85 brill Hole No, B8-2 Sheet / of 2
Project Ameriean Zgﬂufq Job No, 7840787 -05
[}
briliing Co. 4 4. K Typs of Rlg CME 75
Hole Dismetsr_G " Drive HWelght /40 /bg ___Dbrop__30 _ in.
Elavation Top of Hole Rsf. or Duma'ﬁ:gg é’gg;‘g(:ﬁn}m/ Map
5 .
s la2al & sloula [eolea | GEOTECHNIZAL DESCRIPTION
R o ol xloll gy b cal
T [ aolojmlf o Ol & BIVO L oed by A WA
g': L’; .3 ﬂ.—a‘;k & A .ﬂ:j MU‘; LOEESG b) A o
o ¢ gl s
I < E a E £ 318 2 |Sampled by KB
0 T
' ulsid Allvviunt & ‘ _
i i @ Surface : Light brown 1 SITy fine
. | . Sands Ory s frace. medhum 15
coarse. sand
S e 3% (@ 57 l./'?/)f Arown ) meadsurnr densé )
o Lal @ //:/*f:ﬂ frre Fo coarse. Sand s> dre 7
i . froce SIT
-4 -
~ -
10— ' 7 sl @ 01 LignT brown, loase. Silty
- SPT A fine 16 coarse. Sornd 1 S/iqht!
A : P70y
. mpISTt > trace svbangular
7 i 7muej /"
/5 S s @ /57 2 Contact betwean o material
. SET 7 010" 0nd browsn s lease. 5177
ESN X - 4
A | _ frre sond s mors T
.20~ _ 7 i KM @ 20" Brown » loose 78 m;ed/l/'m
- Cal @ i LLM 579 tferse. > _s*-//fr/ f/ha Sarnd s MoI1sT
25— | P g sl (@) 257 & Brown ) losse 1 51ty Fine
N j * ’1-
- z g 15 medivm Sand » moiST, NIT7e
N R -coarse. Sand’ .
20
sonn (2/77) Lelghlon & Assaclales .
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pate £/27/89

Project Amerieqn Bgﬂu/‘,

Drill - Hole No, BB-58 i Sheet ZLof 2

Job HNo, ZBH0787 -0

prilling Co. A £ K

{

Typs of Rig_CME 75

Elevation Top of Hole

Hole Diameter 6" Prive Welght /40@ ' prop__ 30 in.

Ref. or Datum _Slge, é’w}gaﬁn/m/ AMap

-
U v . (%) o] Vi
2 |2w| olaala g Jd9a GEOTECHNICAL DESCRIPTION
du 58| 3 | 2.l3Q|sg|eg|oa)
L1 g 124|258 &4 8| v|Lossed by AWB
[1] Blwt »
_ I ] E A E f slae Sampled by_/(l(/'g
37 < [Z] -g SMIML (?D_?Q’ ! Browen s medism den<e o
" PT '815_ /1y f’/he. 7o medibm sand
o a | muist « Troce /oy and coarse
R | Sond
| — y ol | @57 ¢ mrown . medivm dense
- SPT m /"_? 4 g 15 coarse _sand s /Mpist
R i 3N Yrace. J'ubanqa/a/‘ 9/‘01/12./ Jo /Y
" i Total Deplts S5’
— L No ynwnd water ercoln?éred.
- =

s00A (2/77)

Lelthon & Assoclales .
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Wietel § it VS WM MwWiNEeTw T T

.'Dnc 4/28/3}7 Drill ‘Hole No, 5’5-2 Sheet / of 2

Project Amer/ean Beauy Job No, 7840787 -05
brilling Co. A 4 K Type of Rig CME 75
Hole Diameter_ & o Drive Height__/40 /bs ' brop___ 30 in,
Elevation Tep of Hole Ref, or Dntm'5;ee é’gp/eﬁnim/ Map
T : ZE=
PR = sl el g"', wos GEOTECHNICAL DESCRIPTION
Sl e8| 2 |23 sy 85|04
g | @3] B | Eela B8 810 oed by_LWB
vl IR o - alaln -'r'hé kgl ogged by, -
| % | & ~|E [#§|§e|smpted by LW

Y
™
X

ﬂ//u‘i{)'um s
(@ Svrface ! Greyr/oose . 75

. B | coorse sand s dg ) Ir e
- = _S'uban?u/a/‘ gravel/ 76 2 ”
8= 4 ¥ D &2 Light brown s medwm dense.
. SFPT 5 fine 7o coorse send " DISTD
A i /414 few svharavlar gra vel 76 1"
/0 = 5/"7_ 6 g7 /70" Light brown » medivm dens e
. 73}5 e 15 coarse Sond mo7ST
. a ://'97/7# Frace. of fore gravel
| suLk | N\
5~ — Z SH/ (B 1512 Light broun! ; mEA 1/
J cal | @ o \mel e dense’ s mediom 76 coarse. sand
R Yy moisT o Frace {174 <andg Gnred
R | f1re (?/“awg/.
- HJ . -
2O P E ?} q Q20! Light brown medivem dense.
J ( fihe 78 coance Sand M OIS+
__ 2 Frace suvbeanguiar gravel 7s 347
25+ .. g . (@) 2577 & Ligh? browin mediom dense.
ser | AR SV : '
y = g he 15 coarse. sand 3 MoisT s
o ’ 2 Vitte svbangular grave/ B 17
- r- J
30
s00A (2/77) Lelghlon & Assaclales . )

~ 1Cc




.ﬂate4/ﬂt9/é’i prill ‘Hole No, BE- 2 L Sheot 2 of 2,

Project /472707 /¢an Beavy Job No, 784078705
prilling Co. A ﬂﬂ Type of Rig CME 75
Hole Dismeter_& " Drive Welght /40Lb§ ' brop_ 30 in.
Elevation Top of Hole Ref, or Dntu.ll'_gge, é’w;‘a’ﬁnim/ Map
5 .
u (4] . (oA "l W~
5,12l 3 iy R EC CEOTECHNICAL DESCRIPTION
o, v [\] 3 (L] F-RE R RN 5 Ut & 5 Q
2018 A a'égh & R0 81 vllogged by K W5
(v [+ 8 I B
I < al - ‘E‘ 2 §|§ &|5mpled by Kis
o i SPT % @_'?0 ’ ." L/?/H' broun 1 mediom dense.
7.z ine fo coarse sand » moist
- B = Yroce fine Svbangular grovel.
135 /R xR 15 Gre:/i.rh bLrown , very a/e;;:e..
o SP7 @ _",Z,g e 78 coorse sand 1 molsT s
_ Al Trace frre ._cuzsnn9u/ar~ gmue,/ .
| , i . Ta7al Depth I5°
— = No water encovnrersd
- .
‘ N "
i - -
1 —_ !
s00A (2/77) | Lelghlon & Assaclales -

C-16




Date £/28/83 Drill Hole No, B8-/0 T Shest_/ of 7
'Project Aﬂ?l’/’/‘caﬂ Zedu?lq Job No, 78407_4;7"05
[
brilling Co. A 4 K Typs of Rig CME 75
Hole Diametsr & " Drive Height /40 /bs ' Prop__ J0 in.
Elavation Top of Hole Ref, or Dntun'_ggg é’gp;‘edﬁn/ca/ Maﬁ
oy ' ’
5 Al 8 e 5”' W 'GEOTECIINICAL DESCRIPTION
25158 F | 250898 25(0C borsea syawn
; gulh e 'EHS.‘J (=9 .g.é o Logged by
‘ I < E Ay E‘ R 818 2[sampled by KWwB
o I swlsid a1/viium :
@.S"ur,é'ac,z. Light? browin,looSe 3
‘ - 7 _/)n(.’. 75 coarse. and » rnolST
o . H /1 e ..T’L/ﬁﬂﬂ?l//ﬂ/" grave/ 7o 27
Ca R | fracp. o/ 8 oA
‘ S - 4 v IS : Light b loase ) SilP [
| Y g oWy JonsSe ) g Y
B - sPT 5 e e coarse Sand ; moiS7T |
- j ey froce. fire Svbangular Qra ve/. .
o car | @ " b/ R 0t Ligh? brown | dense. fiHe.
- % 20 7D mediwm Qrovelly 158 7o )
T Cparse Sand i Mpisr- -
- B ﬂ .
27 AV o . ' .
’ 5~15' .
i 17 sl | D IF: Ligh? brown | medim danse.,
I SFP7” % Frhe 1B coorse Sand i ma/_r#' Seu |
. 1] 18] Svoangular Hrove! 7o/ §
- )—- ] T
20~ sl g 4 o bw O 20" ¢ Light browin . /005C TD i
. A heddwm Cfm & ) fire. 7z mcea’/um §
R 1 10 Sand 1 moIs? s I/1ty s Frace. 4
coansSe. gravel.
1255 - & sml | R 2872 LighT brown medrum ||
. 21 - dense’s sitty frre. Sand . moiST|]
. = T Troce mr_’_a/zum D warse Sand |
~ ™
q
snoA (2/77) Lelghlon & Assaclales .
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.Da,te—¢/.’28/é’,‘7 ~_Drill Hole No. B8-/0 Sheet 2 of o2

Project Ameriean Bequzy Job No, 7840787205
i i
pritling Co. A & ﬁ Type of Rig CME 75
Holo Diameter & ! Drive Halght /4.0 /bs ' Drop 30 in,
Elevation Top of Hole Ref. or Datum _Sge, é’wr‘tcﬁn/m/ AMap
. . .
- 0 ol jula eo™|87 'GEOTECIINICAL DESCRIPTION
£ L ows | Ziwn ot v B a) o m. ] .
Je |88 B | s.l8lel5Y| 8|0y
218 | B2 S8 &l 0 8] o fLosged by_KWH
I £ E 'l E 2 5|8 &lsempred by_w8

20 SFP7 | 8] fé M @_-?b,,’z LighT” Hrow?t , mediwm dense.,

" a XSSPy frrre Sond s morS7T ;i Feul

- 16 meadwm 76 coarsSe sand '
2 — o SM ,@_-Z_’;" L Light brown, medism dense)
R S£r q 7 .:.//7‘./ 7£m£. Sand 1 molS+ ) 1i1T1E

A @ mediwm 75 soarsc sand i trace

i i Svbangu lar gravel/ 15 /7
“] <P E]!i‘ M | @ 207t Same 65 357

) &

o R Y

15— '.% KW R 485 LighT 9'1‘7?/5/: brown
e Cal @ 27 o’gnsa ¢ F1r28 o€ Sand
| aul PMOIST 7 ﬁ;u SWbangular gradel|
i 7" <

7572/ Depitr AL
Vo Grovnd wafer encountered

snoN (2/77) o Lelghton & Assaclales .
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‘Date £/28/589

Project American Bequly

prill - Hole No, BB8-//

o Sheot / of 2
Job No, 7840787 - 05

priliing Co, A f]ﬁ

Holo Diameter &

I

Type of Rig CME 75

Drive Helght /40 /bs ' Drop__ 30 in.

Elevation Top of Hole

Ref. or Datua Sue (uptechnical Map

-
3

Depth
Feet
H Graphic

Attitudes

Tube
Sample No.

Blows
Per Foot

Dry Density-

-GEOTECHUNICAL DESCRIPTION

Logged by_ K WA
Sampled by KW/8

[

Moisture
Content, g
(u.s.C.s.)

SFT

ST

cal

SPr

1 BUIK
o-40"

SF7

1]

i

NN

b

Ne Gy

Ll
]_c\

N Yy

§ Soil Class.

Allvyim ¢
@Suf’face_ s Browr 1 loose 37117y |
e sand 1 drg s Trace. meoivm
7o Coar<e Sana . ~

nd (D5 Same as Surfoce i buT
f/)f/:)ﬂf moIst

5 (@ /072 Ligh? brown » meaum

dense’s Silty rhe 7o medivm
Sand t mviSTl Mrace. coarse |-
Sand and Jfrhe ?r“a;./&/

i (@) /57 ¢ L;'g/)f Ahrousr? m«:,d/‘um

dence'. F4ne 75 coarxe Sond
moISF s TPrace. <7/7 s feu -

Svbanguiar gravel 15 /- 427 |.

Sm (B 20': LIGHT brows ., /bose. ,
_S//ft./ 7‘//7::’. T medium Sanc?,
NDIST 1 [1777e. coormse cand 7

| 5 1_/9/77' brown 3 Medriom

: dgn_fe. /f‘/ne 7o madirr <and
mois?, Trace <777 AT F1he
7raua/

so0A (2/77)

Lelghlon & Assaclales .
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.mto L/28 /83

Project Americon Beguty

Drill ‘Hole No, BE-//

Sheet J of 2
Job No, 7840787 05

brilling Co. A £ K

Hole Dismeter &7

'

Blevation Top of Hole

Typs of Rig CME 75
Drive Helght /40 /bs

brop_ 30 in.

Ref. or Datun S Guptechnical Meo

-

. 5 .
o v . [*) "l N~

5, %._3: _-g \ 2 ;‘:g:‘ %0'3 ﬁ ) ém: . -GEOTBCIINI?L DESCRIPTION

160 © L] (S A Ol0 “ (8]

3‘: G .g a—g.‘—s‘ﬁ an..ngguil.o"odby /(IU:%

I < Kl N g & 313 B|Swpled by KiW/A

éﬂ sP7 | B —5 M6l (@ -?0 12 Light brown ) medivm dense
I G om _t’j/"hf -fing_ 75 Mmediwnr cand s
ol ] 12 mois7 2 lIME Loarse Sand
- -

5{—-4 7 K i1 @_25".' 1_/'7/57' Broim 1 Me@idm
. SPT |ER7 densd, , fine 7o madiimt Sand

/0 mvisT + Trace SiIT Onel coarse

N ] 12, Sand

0= Pl 2 ) 40" /.u,mr brown . Medibm dense
- Z fmug 7o coar$e Sand, moxsT 1 |
i 11 Trata S7/1 Gnd frne Subangu/or |

| 57/"0(/6/ ‘
- - T27a./ Dep77 407

. =B No qrovnd waTor eNcovnTered

sooA (2/77) -

Lelghlon & Assaclates .
C - 20




‘pete £/28/59

Project Amer/ean Beavy

prill Hole No. B8-/2

Shut_L.of_&
Job No, 7840787 05

brilling Co, 4 £ K

‘

Typs of Rig CME 75

Hole Diameter_& " Drive Weight /40 /bs ' Drop 30 in.
Elavation Top of Hole Ref. or Datuw Spe Geptechnical Map
" 3 0 g lenlvn 'GEOTECHNICAL DESCRIPTION
solB8] 3 | o228yl 80|38 -
3]
g‘é g 5 '5.'9‘?.2‘ c:p._‘gg — o) |Logged by, AW B
| & B8k |8 5|5 Elsuopres vy_sws
p v . ".
- - Z A}//uv‘ium d
@) Surface ¢ Lighl brow/ . leose.
" i Siity fine sand | Top sai/ 1dre
- B Trace. fire qrave/
S - E] < (572 ‘ ferial i
- M A7 LonTac? boTweerr mavéria
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GEOTECHNICAL BORING LOG RW-1

Date 6-6-06 Sheet _ 1 of 3
Project Robinson Ranch Development (TT 063022) Project No. 061989-001
Drilling Co. Valley Well Drilling Type of Rig Rotary Wash
Hole Diameter 8" Drive Weight 140 Ibs Drop 30"

Elevation Top of Hole ~1598' Location See Geotechnical Map (Plate 1)

ty

o DESCRIPTION

ic

pcf
Moisture

Depth
Fe%t
Graph
ng
Attitudes

Elevation
Feet

©D | Logged By MEK
Sampled By MEK

Sample No.
Per%l?r%yﬁes
Dry Dens
Content, %
Cl
S.C.
Type of Tests

00—

s —aay ALLUVIUM (Qal): SANDY SILT, light grayish brown, dry, loose

bt o]

—

= e
i

5p SAND, brown, slightly moist, medium dense, fine to medium grained,
trace gravel

SPT-1 X
5 L e
44— R-1 s | 111 | 114 | ML | SANDY SILT, dark brown, moist, stiff
e ——] 10
o M0 70 e ]
:'h ,L}-o- SPT-2 8 SM | Interbedded SILTY SAND/ SANDY SILT, brown, moist, loose to

[ =RNegtsl

12 medium dense, medium to coarse grained
10 117 | 11.5

K R-2

tenn SPT-3

- -8

114 | 148 | SM SANDY SILT, brown, moist, medium dense, fine to coarse grained

O 0C 20

20___ :Q' L

E o= SILTY GRAVELLY SAND, brown, moist, loose, fine to coarse
PN SPT-4

SM grained

|

Lhtatd

B 7 TSANDY SILT, brown, moist, stiff, contains minor gravel |
N e SPT-5

.
P -
v

|

30
TYPE OF TESTS:
SAMPLE TYPES: DS DIREGT SHEAR SA SIEVE ANALYSIS
S SPLIT SPOON G GRAR SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS

R RING SAMPLE C CORE SAMPLE CN CONSOLIDATION El EXPANSION INDEX
B BULK SAMPLE CR CORROSION RV R-VALUE
T TUBE SAMPLE HCO HYDRO COLLAPSE PR PERCOLATION

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG RW-1

Date 6-6-06 Sheet 2 of 3

Project Robinson Ranch Development (TT 063022) Project No. 061989-001
Drilling Co. Valley Well Drilling Type of Rig Rotary Wash
Hole Diameter 8" Drive Weight 140 lbs Drop 30"
Elevation Top of Hole ~1598' Location See Geotechnical Map (Plate 1)

g DESCRIPTION

= "

t
phic

o
(=]
-

Elevation
Feet
Attitudes
pcf
Moisture

Gra

‘0D |Logged By MEK
Sampled By MEK

Sample No.
I
Per% ?l%?les
Dry Density
Content, %
Cl
.S.CS.
Type of Tests

30

LSS 3

e SPT-6 SM/MI|  Interbedded GRAVELLY SILTY SAND/ SANDY SILT, brown,
I 5 moist, loose to medium dense or medium stiff.

6 SILTY SAND, moist, brown, dense, fine to coarse grained
14 SP/SM
21

PN SPT-7

40 .6'_-“’-'.‘ =\ 5 SILTY SAND, moist, brown, dense, fine to coarsc grained, increased
..'h- PN SPT-8 12 SM silt content
e ) 21

WL SPT-9 X 53/12 . sMm | SILTY SAND, dark brown, moist, very dense, {ine to coarse grained

') T 12 SILTY GRAVELLY SAND, medium gray, moist, dense, medium to
fz D] SPT-10A1 31 SP-SM|  coarse grained
Y 50/4"

_'OQS: SIL.TY SAND, dark brown, moist, very dense, fine to coarse grained,
YL contains trace gravel

ST T X 34 GRAVELLY SAND, gray to brown,very dense, coarse grained with

_5:[}90' . SPT-1TN 5076 SP fine gravel, well graded
L

0

6 TYPE OF TESTS:

SAMPLE TYPES: DS DIRECT SHEAR SA SIEVE ANALYSIS
$ SPLIT SPOON G GRAB SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
R RING SAMPLE C CORE SAMPLE CN CGONSOLIDATION El EXPANSION INDEX
BULK SAMPLE CR CORROSION RV R-VALUE

T TUBE SAMPLE HCO HYDRO COLLAPSE PR PERCOLATION

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG RW-1

Date 6-6-06 Sheet 3 of 3
Project Robinson Ranch Development (TT 063022) Project No. 061989-001
Drilling Co. Valley Well Drilling Type of Rig Rotary Wash
Hole Diameter 8" Drive Weight 140 Ibs Drop 30"
Elevation Top of Hole ~1598' Location See Geotechnical Map (Plate 1)
: o | > o | . @
sl e |8 |2 1,25 |65 DESCRIPTION g
o w8 | €o o o gﬁ Ce | B¢ Eo' =
op | S [=%23 = - ot QO | Ga | O =
{1 gl.l. o § E mee QS| 38 | =@ g
i o =< & = g = 8 uga Logged By MEK o
o Sampled By MEK -
8
60 SPT-I2 1 28 SP [ GRAVELLY SAND, gray to brown,very dense, coarse grained with
_ 46 fine gravel, well graded
7 i Drilled to 60’
65— - Sampled to 61.5'
) Boring backfilled with cuttings and bentonite chips
70— H
1 [t
75— -
80— B
85— H
920
. TYPE OF TESTS:
SAMPLE TYPES: DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE CN CONSOLIDATION El EXPANSION INDEX
B BULK SAMPLE CR CORROSION RV R-VALUE
T TUBE SAMPLE HCO HYDRO COLLAPSE PR PERCOLATION

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG RW-2

Date 6-6-06 Sheet 1 of 2
Project Robinson Ranch Deveiopment (TT 063022) Project No. 061989-001
Drilling Co. Valley Well Drilling Type of Rig Rotary Wash
Hole Diameter 8" Drive Weight 140 lbs Drop 30"

Elevation Top of Hole ~1605' Location See Geotechnical Map (Plate 1)

G DESCRIPTION

E!eg:et{on
g
Log
Attitudes

o> |Logged By JBW
Sampled By JBW

Sample No.
|
Per% ?ﬁes
Dry Density
pcf
Moisture
Content, %
|
s
Type of Tests

E—— ALLUVIUM (QabInterbedded SANDY SILT/SANDY SAND,
. medium brown to dark brown, dry to moist, loose, contains minor
AT gravels

R-1 109 | 6.1 ML/SM

[=J -V

ML/SM

—f e SPT-1

.
H
.
[y

112 [ 159

=
S
o0 s

i TV SPT-2

L= ALV

I PAIRN 7 Interbedded SILTY SAND/ GRAVELLY SILTY SAND, medium gray
R-3 10 118 | 144 | SM to medium brown, moist, medium dense, coarse grained

e SPT-3

~I OO

1
=
.o
.
S e
-
1

20— SL0

e ' 7 P
. aha SPT-4 g

25—h> .@'.:' ;

IR s | | [Tt T T
il SR SPT-5 X 4 SM | SILTY SAND, medium brown, moist, loose to medium dense, fine to
7 medium grained contains minor gravel

30 TYPE OF TESTS:
SAMPLE TYPES: DS DIRECT $HEAR SA SIEVE ANALYSIS
S SPLIT SPOON G GRAB SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
R RING SAMPLE ¢ CORE SAMPLE GN CONSOLIDATION EI EXPANSION INDEX
B BULK SAMPLE CR CORROQSION RV R-VALUE
T TUBE SAMPLE HCO HYDRO COLLAPSE PR PERCOLATION

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG RW-2

Date 6-6-06 Sheet 2 of 2
Project Robinson Ranch Development (TT 063022) Project No. 061989-001
Drilling Co. Valley Well Drilling Type of Rig Rotary Wash
Hole Diameter 8" Drive Weight 140 Ibs Drop 30"
Elevation Top of Hole ~1605' Location See Geotechnical Map (Plate 1)
. 0n 'a\ o ﬂ
sl e |8 | 2|25 |5da DESCRIPTION 7
25| €% | S| 3 o | %8 | 85| 25| 85 =
@ ] 0 ] 5 | oE | A8l 68| O
gu|d-| 22| £ £ |Zo |27 SE | =2 5
i o < & P Da =3 o2 Logged By JBW s
s o Sampled By JBW F-
N—pr— 5
__.'_:.._'.T» SPT-6 7 SM | SILTY SAND, medium brown, moist, medium dense, fine to medium
Lo —patoss 14 grained with trace coarse sand
[t s ]
T i
e [
ATt
35 ._n._,* 8 beeomes dense
] SPT-7IH 20
TR 36
e L
i B
40 (5_‘;\‘ Vel y X S [
BN SPT-8 | 50/5» SP | GRAVELLY SAND, medium gray, moist, very dense, fine to coarse
'bb {3 grained with little fines
Ay L
PO
_3‘5(.}6 . - -
_0;66 - 'u: -
45— 0.
by e s 20
o, " d SPT-9 X "
—‘;@o..% 50/6
RN i
9%@.’9
-3 ? o -
Doty
_Q'O @5“ L]
50——felA7n o 26
SE l-lOZ 50/6" SPG
| i Drilled to 50'
55— o Sampled to 51.5'
N Boring backfilled with cuttings and bentonite chips
60
. TYPE OF TESTS:
SAMPLE TYPES: DS DIRECT SHEAR SA SIEVE ANALYSIS
S SPLIT SPOON G GRAB SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
R RING SAMPLE C CORE SAMPLE CN CONSOLIDATION El EXPANSION INDEX
B8 BULK SAMPLE CR CORROSION RV R-VALUE
T TUBE SAMPLE HCO HYDRO COLLAPSE PR PERCOLATION

LEIGHTON AND ASSOCIATES, INC.
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Project Number 061989-002
December 5, 2006

APPENDIX C

LABORATORY TEST RESULTS

C-1

C-2

c-3

General

The laboratory test program consisted of testing selected representative specimens,
prepared from representative samples of the earth materials to obtain the following
properties and characteristics: in-situ moisture content and dry density; particle size
distribution; consolidation, hydro-collapse, and maximum dry density and optimum
moisture content.

The laboratory tests were performed in substantial accordance with the applicable

procedures of: American Society for Testing and Materials (ASTM), and California
Building Code Standards (CBC Standard), as relevant.

Soil Classification: Visual Method (ASTM D2488)

Classifying soils in accordance with standardized methods enables their properties and
characteristics to be evaluated in a broad-based manner, and to correlate soils found on
various sites. Visual classifications made in the field are often refined after more detailed
observations of the materials are made in the laboratory, and after subsequent laboratory
testing,

The classifications made in respect of selected soil samples are shown on the Logs of
Borings in Appendix B. The classifications of specific specimens that were tested are
indicated with the respective test results in this appendix. Because the types of in-situ
materials may change abruptly, there may be apparent discrepancies between the
classifications as indicated on the logs and in the test-result documentation.

In-Situ Dry Density and Moisture Content (ASTM D 2937, 2216)

The in-situ dry density (in pcf) and moisture content (as a percentage of dry weight of
soil) were determined for relatively undisturbed specimens. The test results are presented
on the Logs of Borings (Appendix B).

Particle-Size Analysis (ASTM D 422)

A particle —size analysis test establishes the distribution, within a specimen of the soil, of
soil particles of given sizes. A total of 23 specimens were tested. Graphs of the gradations,
in terms of the weights of the material passing sieves of specified sizes, are presented in this
Appendix. P
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D-1

D-2

Liquefaction Analyses

Liquefaction analyses were performed using the computer program LiquefyPro version
5.3c. The settlement calculations utilize the filed Standard Penetration Tests (SPT) blow
counts data and/or blow counts recorded during Modified California Drive sampling
(approximately two third of the blow counts were assumed equivalent to SPT blow
counts), and other physical engineering characteristics of the subsurface soils (determined
from laboratory tests). In this analysis, the design basis ground motion of 0.46g and a
maximum moment magnitude of 7.5Mw were used. Plots of the calculations are
presented in this appendix.

Slope Stability Analyses

Global slope stability analyses, for static and pseudostatic conditions, were performed on
three sections; LS1, LS2 and LS3 using the computer program GSTABL7 with STEDwin
version 2. The Simplified Janbu’s Method was used. A coefficient of horizontal
acceleration of 0.15g was used for pseudostatic stability analyses.

Surficial stability of a generic manufactured slopes at the site was evaluated assuming
that seepage is parallel to the slope face.

The shear strength parameters presented in the Seismic Hazard Report for the Mint

Canyon Quadrangle (State of California, 1998b) for similar types of bedrock were
utilized in the analyses. The parameters are presented in Table D-1 below.

&

%
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TABLE D-1

Project Number 061989-002
December 5, 2006

Design Shear Strength Parameters for Slope Stability Analyses

i Angle of Internal Friction
Soil Type Co(t;es%on (Degrees)
Mint Canyon Formation (Tmc)
(Adverse bedding) 400 2t
Mint Canyon Formation (Tmc)
(Favorable bedding) o 31
Artificial Fill (af) 225 25

The slope stability analyses are presented in the attached figures.

summarized in Table D-2.

TABLE D-2

The results are

Summary of Slope Stability Analyses

Factor
No Sgrc{::lsosn Reference Condition of Remarks
Safety
. ) Global Stability Simplified Janbu
1 LSt F'%‘g;ets':)’ 1 Static 1.86 Method
Most Critical Failure Surface
2 1S3 Flg(ts!reets[)J-Z Pseudostatic 1.33 Slmp;;f;fgo_ljanbu
; ) Global Stability Simplified Janbu
3 LS2 F'g(gfts'? 3 Static 161 Method
Most Critical Failure Surface
Figure D-4 : Simplified Janbu
4 LS2 (Sets) Pseudostatic 1.12 Method
Figure D-5 Giosal StoRly Simplified Janbu
5 LS3 (Sets) Static 1.64 Method
Most Critical Failure Surface
5 1S3 Flszt;reetsl;-ﬁ Pseudostatic 1.11 S'””&Zﬁgojdanb“
5 LS3 F"-”(‘éftgq Rapid Drawdown 1.58 S'mpmfgofja"b”
Figure D-7 : Simplified Janbu
5 LS3 (Sets) Pseudostatic 1.10 Method
1
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ENGRCALC xls\Infinite Slope : 7/18/2006 at 1:13 PM

Client: KOAR Institutional Advisors, LLC

Job Name: Robinson Ranch, Santa Clarita, California.
Job No.: 06-1989-001

By: NHA

Date: 07/18/06 Time: 13:12:54

Subject: Surficial Slope Stability

Slope Surface

Assumed Sliding Surface

fom C+h(y, - yw)(0032 a)(tan 9)

y.h (sinat)(cosa)
o= 26.6 degrees 0.464 radians y= 125 pcf (total)
C= 225 psf y= 62.4 pcf (water)
¢ = 25.0 degrees 0.436 radians

Depth of  Factor of
Saturation  Safety

h fs.
(feet)
1 4.96
2 2.71
3 1.96
SHEB>> 4 1.59 <L LLLT
5 1.37

LEIGHTON AND ASSOCIATES, INC.
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LIQUEFACTION ANALYSIS

Hole No.=BB-1 Water Depth=10 ft

Shear Stress Ratio

Robinson Ranch

Factor of Safety Settlement

Shaded Zone has Liquefaction Potential
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Soil Description
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LIQUEFACTION ANALYSIS

Robinson Ranch

Hole No.=BB-1 Water Depth=100 ft
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Leighton
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LIQUEFACTION ANALYSIS

Robinson Ranch

Hole No.=BB-4 Water Depth=100 ft Magnitude=7.5
Acceleration=0.46g
Shear Stress Ratio Factor of Safety Settlement Soil Description
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LIQUEFACTION ANALYSIS
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1. INTRODUCTION

1.1 Purpose

This report presents the results of the geotechnical feasibility assessment performed by Leighton
and Associates, Inc, (Leighton) for the proposed residential development within Tentative Tract
063022 in Santa Clarita, California. The report also includes preliminary geotechnical
recommendations for use in the planning and preliminary design of the development.

1.2 Site Location and Description

The subject site is approximately 185 acres in size and is located on the south side of the Santa
Clara River in the City of Santa Clarita California (Figure 1 - Site Location Map). Site
topography consists of a wide canyon bottom with gentle slope gradients trending downward
from the southeast to the Santa Clara River on the northwest. Relatively steep-sided ridge lines
border the site on the southwest, southeast, and east. Bordering ridges are inclined at gradients
ranging from approximately 3:1 (horizontal to vertical) to approximately 1:1. Two bedrock
outcrops of approximately 25 and 40 feet in height are located in the western and north-central
portions of the property. Site elevations range from approximately 1,550 feet above mean sea
level (msl) in the northwest portion of the site to approximately 1,730 feet (msl) in the southeast
portion of the site.

An active railroad grade crosses the northern portion of the site and a floodway boundary crosses
the southwestern site comer. Two gas line easements and an older abandoned railroad grade cross
the center of the site from east to west.

1.3 Proposed Development

It is Leighton's understanding that the proposed development will consist of 105 residential lots
(Lots 1 to 105). Lots 1 through 100 will be located south of the railroad right-of-way and Lots
101 to 105 will be located north of the active railroad right-of-way. An open space lot, designated
Lot 106, will be located north of the railroad right-of-way and east of Lot 101. The locations of
the lots are shown on the Geotechnical Map, Plate 1.

It is also Leighton's understanding that the proposed development will comprise one to two-story
single family detached wood structures, together with the associated streets and flatwork.
Subterranean structures do not appear to be planned at this point; however, it is anticipated that
the proposed development will include earth retaining structures.

The proposed development will also include three detention basins: one adjacent to Lot 14 in the
southeastern comer of the site, a second between Lots 9 and 10 at the eastern site margin, and a
third north of Lot 1 in the northeastern comer of the site.

Access to the site will be from Lost Canyon Road in the northwestern portion of the site

and from "E" Street in the southern part of the site. A bridge with a span of approximately 275
feet is planned for Lost Canyon Road, and a second bridge with a span of approximately 160 feet
is planned for a future street near its intersection with the northern terminus of "E" Street.

Cut slopes up to 40 feet in height and a gradient of 2: 1 (horizontal: vertical) are planned to
descend to Lost Canyon Road at the northwest site margin. A cut slope up to 50 feet in height is
planned in the southeastern portion of the site, behind Lots 15 through 17. Offsite and to the east



of the project, two cut slopes are planed: one up to 30 feet in height and descending to Lots 1
through 4, and a second almost 100 feet in height descending to Lots 10 through 13 in the
southeastern portion of the site.

A fill slope up to approximately 25 feet in height is planned from the northern margin of Lots 66
through 68.

1.4 Previous Investigations

Leighton had previously performed several geotechnical investigations at the subject site;
including investigations for the previously proposed Tract 34466 (see referenced reports). The
information obtained from these investigations was used in preparing this current report where
relevant.

A Dbrief summary of the scope of work and findings for the prior Leighton geotechnical
investigations is as follows:

Leighton, 1985a:
This report was for the preliminary geotechnical investigation for the previously proposed
Tentative Tract 34466, Sulphur Springs, Los Angeles, California. The investigation included:

e Excavation of 13 bucket-auger borings (Bl through B13).

e Analyses of the geotechnical conditions and opportunities and constraints for the
subject site.

e Concluded that Tentative Tract 34466 is geotechnically suitable for residential
development.

e Conclusions and recommendations for construction at the tract. . Identified a liquefaction
hazard in portions of the site.

Leighton, 1985b:
e Provided two additional cross-sections and depicted zones of potential
liquefaction.

Leighton, 1986a:
e Geotechnical review of the revised Tentative Tract Map 34466 that concluded that the
changes in the subject tentative tract plan were minimal, and that the previous
geotechnical recommendations remained applicable to the revised tentative tract map.

Leighton, 1986b:
e Provided a response to the County of Los Angeles Soils Engineering and
Engineering Geology Review Sheets pertaining to the previously proposed
Revised Tentative Tract 34466.

Leighton, 1989a:
e Previous Leighton report and grading plan had been approved by the County of
Los Angeles.
e Leighton evaluated the geotechnical conditions pertaining to a revised grading



plan by Lind and Hillerud dated September 7, 1988.
e Evaluation included excavation of 10 additional exploratory backhoe trenches.
Leighton, 1986b:
e Provided geotechnical input for the environmental impact report regarding
liquefaction potential.
e Concluded that the liquefaction hazard in the southern portion and in bedrock
areas is very low to nil.
o Recommended special foundations in the northern portions of the site.
Leighton, 1986b:
e Supplemental Liquefaction Evaluation for Vesting Tentative Tract 34466.
e Included 14 additional borings utilizing a hollow-stem drill rig.
e Concluded that Leighton's previous borings (1985a) were drilled after the
unusually heavy rainfall year of 1984. Well records for this period show ground water
levels to be within 5 feet of the highest recorded for the area.
e Concluded that residential irrigation of 26 inches per year would correspond to a
5:1: -foot increase in ground water levels at the subject site.
Leighton, 1990a:
e Supplemental Liquefaction Evaluation; provided analyses and mitigation in
accordance with the prevailing standards and practices at that time.
Leighton, 1990b:
o Response to Geotechnical Review by Los Angeles County specific to previously
proposed Vesting Tentative Tract 34466.
Leighton, 1990c:
e Review of new tentative tract map 34466; bedrock strength parameter were
summarized, and peak strength parameters were utilized for slope stability
analyses for seismic loading conditions.
Leighton, 1990d:
e Response to review of Draft Environmental Impact Report.
e Reiterated the previous recommendation for removal and recompaction of the top
5 feet in areas with low potential of liquefaction in addition to utilizing posttensioned
foundations, also recommended an additional 10 to 15 feet of compacted fill in the areas
of highest liquefaction potential will reduce liquefaction potential significantly.
e Concluded that other methods of ground preparation and foundation design, such as
vibro-flotation, or the use of pile foundations, were not warranted for the proposed
project.

1.5 Purpose and Scope of Current Investigation

The purpose of this investigation was to assess the feasibility of Tentative Tract 063022 and to
provide preliminary geotechnical recommendations for use in the planning and preliminary
design of the proposed development.

Leighton performed the following tasks as part of the current scope of work:

¢ Reviewed Leighton's pre-existing soils and geology reports conducted for the subject site,
(see Appendix A - References).



Assessed geologic hazards as referenced by the following:

- State of California Alquist Priolo Earthquake Fault Zones Map;
- State of California Seismic Hazard Zones Map; and,
- Regional geologic maps contained in Leighton's in house library.

Performed a preliminary site reconnaissance and geologic mapping of surface on-site
conditions.

Produced a Geotechnical Map from Leighton's previous onsite explorations, geologic
resources in Leighton's in-house library as well as information gathered during onsite
geologic mapping.

Performed a preliminary assessment of the stability of the proposed slopes.

Performed a site reconnaissance to evaluate access to, and to mark, the intended boring
locations.

As required by State law, contacted Underground Service Alert a minimum of two
working days prior to fieldwork mobilization such that underground utilities could be
located and marked by others.

Drilled, logged, and sampled two borings to total depths of 61.5 and 51.5 feet (bgs) with
a sample interval of no more than every 5 feet.

Performed laboratory testing on selected samples including:
- In-situ moisture/density; and
- Gradation.

Performed Engineering analysis to assess:
- Anticipated removal limits;

- Preliminary slope stability;

- Liquefaction assessment; and

- Allowable bearing pressure.

Prepared this report summarizing our findings and conclusions.



2. GEOLOGIC FINDINGS

2.1 Geologic Setting

The subject site is located within the western portion of the Transverse Ranges Geomorphic
Province and more specifically within the central portion of the San Gabriel Mountains. The
Transverse Ranges are a belt of east/west-trending folds and associated thrusts that formed in
response to northeast to north-northeast crustal shortening that initiated in Pliocene time,
approximately 4 to 5 million years before the present. The area continues to undergo intense
deformation by geological standards. This regional northsouth compression causes the bedrock
units to become progressively folded and faulted, forming valleys (such as the Santa Clara River
Valley, Simi Valley, the Oxnard Plain, and the Ventura and Ojai Valleys), and uplands (including
the San Gabriel Mountains, Oakridge-Santa Susanna Mountains, the Santa Monica Mountains,
the Simi Hills, Big Mountain, South Mountain, and the Topatopa Mountains), that are generally
bounded by reverse faults and/or thrust faults, which generally dip north along the southern range
fronts and dip south along the northern range fronts.

The attached Figure 2 (Regional Geologic Map) shows the geologic conditions in the vicinity of
site. The bedrock on site exhibits relatively consistent dips to the west and slightly north of west
with isolated southwest dips in the northeast portion of the site. Dip angles on site range from
approximately 13 degrees to the west on the western portion of the site to 35 degrees on the
northwest portion of the site.

2.2 Earth Materials

The earth materials underlying the site consist of artificial fill, surficial alluvial soils, terrace
deposits and recent landslide debris underlain by Tertiary sedimentary bedrock assigned to the
Miocene age Mint Canyon Formation. A description of each of the geologic units encountered at
the site follows:

The majority of the subject site is underlain by Quaternary alluvium, Quaternary Older Alluvium
as well as by siltstones, sandstones, and conglomeratic bedrock of the Mint Canyon Formation.
Quaternary Terrace deposits have been mapped

Atrtificial Fill - Uncertified (Afu):

Acrtificial fill soils have been mapped along the trend of the active as well as the abandoned
railroad grade. The active railroad grade has an approximate maximum height of 27 feet and an
approximate width of 205 feet. The abandoned railroad grade is approximately 14 feet high at its
highest point and is approximately 100 feet wide.

Although not observed during Leighton's field investigation, artificial fill should be anticipated
along portions of the adjoining roads.

Quaternary Alluvium (QoL):

Alluvial materials consist of stream-channel deposits of silts, sands, and gravels that are
transported by surface water, and are restricted to the bottoms of the main canyons and tributary
channels. Alluvial deposits along the northern portions of the site in the vicinity of the Santa
Clara River have been mapped as Quaternary Alluvium (Qal). Quaternary Alluvium encountered



in Leighton's borings consists primarily of gray, brown, or slightly orangish brown silts and sands
with varying amounts of clay and gravel.

Quaternary Older Alluvium (Qoal):

Alluvial materials encountered on the southern portion of the site have been mapped as
Quaternary Older Alluvium. The Quaternary Older Alluvium consists of orange-brown to
reddish-brown silts and sands with varying amounts of clay and gravel.

Terrace Deposits (Ot):

Terrace deposits were encountered as capping units overlying Mint Canyon bedrock on the
outcrops located on the western and north-central portion of the property. Terrace deposits also
were observed as remnants of older eroded surfaces along the northeastern portion of the site. The
terrace deposits primarily consist of light brown silty sands with occasional subrounded gravelly
layers.

Mint Canyon (Tmc):

The Mint Canyon Formation underlies the site and is exposed in the areas of higher topographic
relief. This formation is Miocene in age and is believed to have been deposited in westward
flowing streams and in a valley bottom fresh water lake (Dibblee, 1996). Mint Canyon Formation
bedrock onsite consists of interbedded claystones, siltstones, sandstones, and conglomerates
which are slightly to moderately friable and slightly to highly weathered.

2.3 Groundwater

The shallowest groundwater encountered in Leighton's borings was observed at a depth of 15 feet
(bgs) in Boring 4 on October 26, 1984, and in Boring 9 on October 31, 1984. The historic high
groundwater depths in the vicinity of the northern portion of the site (north of the active railroad
grade) are reported as 5 to 25 feet (bgs) and as 25 feet (bgs) or not evaluated south of the active
railroad grade (State of California, 1998b). The groundwater flow direction beneath the site is
assumed to the northwest, generally following topography.



3. FAULTING AND SEISMICITY

3.1 Faulting

There are several unnamed faults mapped through the site. These faults are well exposed in the
railroad cut slopes. They offset the Mint Canyon Formation but do not disturb the overlying
Pleistocene terrace deposits. The faults do not exhibit signs of recent activity and probably
originate under similar post-depositional conditions as the Sulphur Springs fault to the west of the
site.

No active faults have been mapped at, or are known to project towards, the project site. The
project site does not lie within an Alquist-Priolo Earthquake Fault Zone, (APEFZ): (Hart, E. W.,
and Bryant, W. A., 1999; State of California, 2000).

For the purposes of providing seismic design for planned construction, active faults in California
have been designed as seismic sources and classified designed as Type A, B, or C faults. Type A
faults are those that are capable of producing a Maximum Moment Magnitude Earthquake of
M>7.0 and have a slip rate of greater than 5 mm/year. Type C faults are those that are only
capable of producing an Earthquake with a Maximum Moment Magnitude of less than 6.5 and
have a slip rate of less than mm/year. Type B faults are those which have a Moment Magnitude
and slip rate characteristics in between those of Type A and Type C faults. Seismic source Type
C's have not been designated in California because they have been judged not to have a
significant impact on seismic design.

The nearest Seismic Source Type A Fault to the site is the San Andreas Fault (1857 rupture)
(Jennings, C. W., 1994), at a distance of approximately 7 km to the southwest of the site. The
nearest Seismic Source Type B Fault is the Sierra Madre (San Fernando) Fault located
approximately 2 km southwest of the project site (Jennings, C. W., 1994).

3.2 Probabilistic Seismic Hazard Assessment

A probabilistic seismic hazard assessment (PSHA) was performed for the site in accordance with
the requirements of the 2002 edition of the County of Los Angeles Building Code (LABC), which
states that the design-basis earthquake is the ground motion that has a 10% probability of
exceedance in a 50-year time period, that is, a ground motion with an average 475-year return
period. In order to estimate this ground motion, a probabilistic seismic hazard analysis was
performed for the site using the computer program FRISKSP (Blake, 2000). For the project site, a
central representative location of 34.4218°N latitude; 118.40700W longitude was selected for use
in the analyses.

The PSHA considered various magnitudes of earthquakes that major active or potentially active
faults within a 100-km radius of the site could produce along their respective fault lengths. The
attenuation relationships of Boore, et al. (1997), Campbell (1997, 2000), and Sadigh, et al. (1997)
were used in the analyses.

The following table summarizes the design earthquake peak horizontal ground acceleration
(PHGA) values, not magnitude weighted and magnitude weighted for Mw = 7.5, for the project
site:



PHGA

- PHGA

Attenuation Relationship (No\;tvlf\e/ilgﬁgél;de— (Mw = 7G 5)
Score et al., (1997), 250 mjs 0.74g 0.54g
Campbell (1997, 2002), alluvium 0.57g 0.44g
Sadigh, et al., (1997), deep soil 0.57g 0.41g
Average Estimated PHGA 0.63g 0.469g

3.3 Liquefaction Potential and Dry Sand Settlement

Liquefaction may occur when saturated, loose to medium dense, cohesionless soils are densified
by ground vibrations. The densification results in increased pore water pressures if the soils are
not sufficiently permeable to dissipate these pressures during and immediately following an
earthquake. When the pore water pressure is equal to or exceeds the overburden pressure,
liquefaction of the affected soil layers occurs. For liquefaction to occur, three conditions are
required:

1. Ground shaking of sufficient magnitude and duration.

2. A high ground water level at or above the level of the susceptible soils during the ground
shaking.

3. Soils that are susceptible to liquefaction.

Liquefaction of the underlying soil layers may result in settlement of the soils as well as surface
manifestation such as sand boils, mud-spouts, surface water seepage, or quicksand like
conditions. Studies by Ishihara (1985) indicate that the ground surface at a site will not
experience damage due to liquefaction if a sufficient thickness of the nonliquefiable soils overlies
the liquefiable soils.

The standard of practice for evaluation of liquefaction and seismically-induced settlement has
evolved significantly from the time the last report was issued by Leighton for the site in 1990.
Accordingly, the liquefaction potential and seismically induced settlement at the site were re-
evaluated as part of the current investigation.

To assess the potential of liquefaction and the damages that may result from its occurrence for the
subject development, the Computer Program LIQUEFY -2 by Blake was used by utilizing the
following data:

1. The average 0.46g PHGA resulting from a 7.5 magnitude weighted earthquake per the
analyses in Section 3.2 above.

2. A historic high groundwater of 25 feet (State of California, 1998b).

3. Leighton's boring logs with their relevant field Standard Penetration Test (SPT) results and
laboratory particle size analyses results.

Based on our analyses, it appears that some of the subsurface alluvial layers, located at some 25
feet below the existing ground surface north of the old abandoned railroad right-of-way, may
liquefy if underground water rises to the historic high levels and the design basis earthquake
occurs simultaneously in the area. The liquefaction-induced settlement in the aforementioned
area was estimated, utilizing the Tokimatsu and Seed method, to range from 1 to 3 inches. Areas



with liquefaction-induced settlements larger than 2 inches may be susceptible to the
aforementioned surface manifestations of liquefaction.

Soils above the historic high groundwater elevation may also be susceptible to dynamic
settlement due to a relatively strong ground shaking. This settlement of the soils above the
groundwater level was assessed using the Tokimatsu and Seed method and utilizing the same data
as above. Accordingly, it is estimated that this settlement will be less than 1 inch for the area
south of the old abandoned railroad right-of-way, less than 1 ~ inch in the area north of the
existing active railroad right-of-way, and less than 2 inches in the area between the two rights-of-
way.



4. GEOTECHNICAL FINDINGS

4.1 Subsurface Conditions

Artificial fill soils were not encountered at the locations of our two current borings; however, fill
soils were observed within the proximity of the railroad right-of-way and at or near-surface utility
lines. Fill soils may also be encountered in other locations such as abandoned buried structures or
utility lines. Native soils were classified as sandy silt and silty sand with varying amounts of
gravel.

Per the Standard penetration Tests (SPT) performed during drilling, the soils in the top 30 to 40
feet below the existing grade were classified as loose to medium dense and not suitable to support
the proposed structures. The soils beneath the top 40 feet were relatively more competent and
may be used for support of structural fill.

The shallowest groundwater encountered during Leighton's subsurface explorations was at 15 feet
(bgs) in Boring No.4 on October 26, 1984, and in Boring N0.9 on October 31, 1984. The historic
high groundwater depths in the vicinity of the northern portion of the site (north of the active
railroad grade) are reported as 5 to 25 feet (bgs) and as 25 feet (bgs) or not evaluated south of the
active railroad grade (State of California, 1998b).

Grading that will involve deep removals may encounter groundwater at some locations;
especially the northern portions of the subject project. Shallow groundwater may also result in
structural damage from liquefaction or seismically-induced settlement, when accompanied by a
design basis earthquake occurring near the subject site, if the recommendations presented in this
report are not implemented.

4.2 Expansivity Potential

Generally speaking, the existing on-site soils are classified as predominantly granular; these types
of soils have a very low expansion potential. The degree of expansivity of the few existing on-site
cohesive soils is not expected to be more than moderate. It is Leighton's opinion that the potential
for structural damage resulting from existing on-site soils expansivity is considered unlikely.
Additional testing should be performed during grading to better evaluate the finish grade soils.

Relevant chemical tests should be performed on bulk samples obtained from on-site soils during
construction to assess the potential for structural damage as a result of soils corrosivity.
Mitigation and recommendations should be provided.



5. STABILITY OF SLOPES

After a review of the geology and the proposed tentative tract plans, three representative cross-
sections (LS 1 through LS3) were drawn and analyzed for slope stability. The locations of these
sections are shown on the Geologic Map (Plate 1) while details of our analyses, including the
selected strength parameters, our methodology, and the calculated factors of safety are presented
in Appendix D.

Global Slope stability analyses performed in this investigation utilized shear strength parameters
presented in the Seismic Hazard Report for the Mint Canyon Quadrangle (State of California,
1998b), for a similar type of bedrock. Additional field subsurface explorations should be
performed, to obtain undisturbed bedrock samples in order to perform direct shear tests to
develop site specific shear strength parameters. Additional slope stability analyses, together with
additional recommendations, may be required if the new shear strength parameters are
significantly different than those assumed in this report.

Section LS | was constructed to depict the most critical cut slope proposed as a portion of the
referenced tentative tract map. The location of LS 1 was selected based on the height of the
proposed cut slope as well as the adverse geologic structure. The results of the slope stability
analyses for this section indicated that the planned slope meets the minimum factor of safety
requirements of the County of Los Angeles Building Code (LABC).

Section LS2 was constructed through the natural slopes descending to the tallest cut slope at the
margin of the site. The results of the slope stability analyses for this section indicated that the
planned slope does not meet the minimum factor of safety requirements by the County of Los
Angeles Building Code (LABC). Additional analyses were performed and indicated that
flattening the proposed slope to at 2~: | or flatter will meet the minimum factor of safety
requirements of LABC.

Section LS3 was constructed through the natural slopes descending from offsite to the
northeastern portion of the site and extending through the detention basin east of Lot 14. Slope
stability analyses as well as rapid drawdown analyses were performed. The result of the slope
stability analyses for this section indicated that the planned slope meets the minimum factor of
safety required by LABC.

Also for the surficial slope stability, shear strength parameters were conservatively utilized from
those presented in the Seismic Hazard Report, for a similar type of bedrock, the Mint Canyon
Quadrangle (State of California, 1998b). It is necessary to obtain undisturbed ring samples during
grading from the exterior faces of fill slopes, to perform the relevant direct shear tests, and to
verify the surficial stability.



6. CONCLUSIONS

Based upon our evaluation, the proposed development is feasible from a geotechnical
point of view provided that the preliminary geotechnical recommendations contained in
this report are followed and are incorporated into the planning and design of the project.

Approximately, the upper 10 to 40 feet of on-site soils, except where competent native
soils (Terrace Deposits or the Mint Canyon Formation) are encountered, are not
considered suitable for the support of the proposed structures and/or structural fill and,;
therefore, should be removed and/or mitigated at the locations of the proposed structures.
However, the removed soils may be incorporated into the structural fill after removing
organic and other deleterious materials.

Grading that will involve deep removals may encounter groundwater at some locations;
especially in the northern portions of the subject site.

Proposed manufactured and natural slopes are anticipated to be relatively stable provided
that our recommendations are implemented.

Structural damage resulting from dynamic settlement, liquefaction and/or dry sand, may
be reduced if the recommendations presented in this report are implemented.

This site is not located within an Alquist-Priolo Earthquake Fault Zone and there is no
evidence to suggest that active or potentially active faults exist on, or trend towards, the
subject site. Therefore, structural damage resulting from fault ruputre is unlikely.

Existing on-site cohesive soils have a medium potential for volumetric change.

Post-tensioned foundations, designed for high volumetric change conditions, should be
used for the support of the proposed residences.

The corrosivity of the soils should be assessed during construction.



7. RECOMMENDATIONS

7.1 Review of Plans and Supplementary Investigation

The recommendations included in this preliminary geotechnical report are based on limited field
explorations, laboratory testing, and geologic and engineering analyses. The recommendations
are necessarily preliminary and intended to address, from a geotechnical prospective, the general
features of the proposed Tentative Tract Map. As the features of the project are developed, the
plans should be forwarded to Leighton for review. Due to the preliminary nature of this report,
additional subsurface exploration and recommendations may be required for use in the design and
construction of the proposed project.

7.2 Grading

Grading is anticipated to consist mainly of overexcavating and compacting the upper 10 to 15 feet
of existing on-site soils to provide a relatively uniform blanket of fill beneath the proposed
footings. The depth of overexcavation should be measured from the existing ground surface or
the planned finish grade; whichever is lower.

7.2.1 Site Preparation

Site preparation should include the following:

e Removal of existing vegetation and debris from the site, in addition to removals required
to achieve the planned grade.

e Generally, temporary vertical cuts should not exceed 5 feet in height, while temporary
slopes should not be steeper than 1: 1.

e Overexcavation should be performed, in the locations of the proposed structures, to
remove existing uncertified fills (if any) and colluvial and alluvial soils, the
recommended depth of overexcavation is to reduce the amount of the potential settlement
induced by relatively strong ground shaking. The overexcavation should consist of:

1. A minimum of 10 feet for lots located north of the easement of the existing
functional railroad.

2. A minimum of 15 feet for lots located between the south easement of the existing
functional railroad and north of the old abandoned railroad.

3. A minimum of 10 feet for lots located south of the old abandoned railroad.
e Overexcavation need not extend deeper than required to place a 15-foot thick blanket of
engineered fill below the proposed buildings or into competent terrace deposits and/or

Mint Canyon Formation are encountered.

e Overexcavation should extend horizontally, beyond the exterior face of the proposed
footings a distance equal to thickness of the fill beneath the footings.

e Overexcavation of the terrace deposits and/or Mint Canyon Formation should extend at
least 3 feet below foundations where required to mitigate transitional lots.



e The recommended depths of removals and overexcavation are preliminary, and may be
revised during construction based on the exposed materials by a California Certified
Engineering Geologist.

e Exposed materials that have been approved for support of fill by the Geotechnical
Consultant should be scarified to depths of approximately 6 to 8 inches, moisture
conditioned to between 110% and 120% of optimum moisture content, and compacted to
at least 90% of the maximum dry density obtainable using the ASTM D 1557 method of
compaction.

e Holes and depressions resulting from the removal of trees, buried obstructions and/or
oversize rocks that extend below finished site grades or in zones of overexcavation
should be backfilled with compacted fill.

e For planned streets and hardscape, a minimum overexcavation of 3 feet is recommended
with a minimum horizontal extension of 3 feet beyond the planned edge of pavement or
hardscape.

7.2.2 Materials for Fill

e The removed and excavated soils, after deleterious materials have been removed, may be
incorporated in the proposed structural fill.

e Rocks larger that 4 inches in greatest dimension should not be placed in wall backfills or
in the top 5 feet beneath finish grade. Gravel and cobbles incorporated into fills should be
thoroughly mixed into the soil, and should not be clumped or segregated in heaps; and,

o Approximately 20% shrinkage of the overexcavated soils when compacted to 90% should
be expected. Approximately 4 to 5 inches of subsidence of the exposed soils should be
expected.

o If import soils, if required, should be similar to the on-site soils samples of the soils and
the locations of their source areas should be provided to the Geotechnical Consultant at
least 48 hours (2 working days) before importing to the site so that appropriate tests can
be performed and the materials evaluated for suitability for use at the site.

7.2.3 Oversize Materials

Oversize material, defined as rock or other irreducible material with a maximum dimension
greater than 8 inches should not be buried or placed in fill unless the locations, materials, and
placement methods are specifically accepted by the Geotechnical Consultant. Placement
operations should be such that nesting of oversized material does not occur and such that oversize
material is completely surrounded by compacted fill. Oversize material should not be placed
within 10 vertical feet of finish grade, 15 feet from the face of a slope, or within 5 feet of future
utilities or underground construction.

7.2.4 Compaction

Approved fill materials should be moisture conditioned to between 110% to 120% of optimum
moisture content and thoroughly mixed for uniformity of moisture and materials at the time of



compaction. The materials should be placed in generally even horizontal layers not exceeding 8
inches in thickness prior to compaction, and compacted to at least 90% relative compaction.

Compaction of slopes faces may be accomplished by backrolling of the faces of the slopes with
sheepsfoot rollers at increments of 3 to 4 feet in fill elevation, or by other methods producing
satisfactory results acceptable to the Geotechnical Consultant. Alternatively, the slopes may be
overbuilt and trimmed back to the final design configuration. Upon completion of grading, the
relative compaction of the fill out to the slope face should be at least 90%.

7.3 Slopes

7.3.1 General

General geotechnical recommendations for the construction of slopes such as keying and
benching, testing, subdrains, etc., are included in the attached Appendix E. Specific geotechnical
recommendations for the construction of manufactured slopes at the site are provided in this
section. Manufactured slopes should be constructed in compliance with the requirements of
Appendix Chapter 33 of LABC.

7.3.2 Fill Slopes

Fill slopes are proposed at various locations of the site at 2: 1 gradients or flatter. The highest fill
slope proposed at the site is approximately 45 feet and is approximately located west of Lot 102.

Relatively cohesive on-site soils should be used in the outer 15 feet of the fill slopes. The reason
is to reduce the erosion potential of materials on the slope face, and to maintain an adequate
factor of safety against surficial type of failure.

The toes of the planned fill slopes should have a minimum setback of 6 feet from the tops of the
existing natural or cut slopes as per section 3314 of the LABC. These new fill slopes should be
established by benching into existing older structural fill and/or competent native soils.

As discussed in Section 4.2 above, for undisturbed ring and bulk samples should be obtained
during grading for shear tests to verify the shear strength parameters used during the investigation
phase.

7.3.3 Cut Slopes

Cut slopes are proposed at various locations of the site at 2: 1 gradients or flatter. The highest cut
slope proposed at the site is approximately 100 feet high and is approximately located east of Lots
10 through 13.

If during construction the exposed surfaces of the cut slopes appear to be erodible and/or
surficially unstable, they should be temporarily slopes back at no steeper than 1 K 1, and
reconstructed as a stability fill, per section 7.3.2 above with a sufficient keyway at the toe and
subdrains.

Leighton provides guidelines and recommendations for temporary excavations, taking into
consideration that under the existing geotechnical/geologic, and groundwater conditions, backcut
excavations should maintain a minimum factor of safety for temporary slope stability equal to or
greater than 1.25. With that in mind, alternative excavation scenarios may be suggested by the



grading contractor for our evaluation. Ultimately, it is the grading contractor's responsibility to
provide safe and stable temporary backcut excavations.

7.3.4 Subdrain Installation

Surface drainage systems should be established on all cut and fill slopes per the requirements of
Section 3315 of LABC. Subsurface water should be relieved from the back of fill slopes by
placing subdrains at the bedrock benches. Vertical spacing between subdrain lines should not
exceed 25 feet, and the subdrains should be provided with outlets at no more than 50 feet
horizontally. Subdrains should consist of 4-inch diameter, at a minimum, schedule 40, PVC pipe,
with two rows of staggered perforations backfilled with at least 3 cubic feet of gravel per foot
length of pipe. The gravel should not be greater than o/.t-inch in size and should be separated
from the surrounding soils by a filter fabric such a Mirafi 140N to reduce the chances of siltation.
A land surveyor/civil engineer should survey the sub drains for line and grade after installation
and prior to burial. Sufficient time should be allowed by the Contractor for these surveys.

7.3.5 Keyways

Buttress and stability fills, as well a fill slopes, should be keyed into bedrock or other competent
materials. These keyways should be at least 15 feet wide and 2 feet deep at the toe of the slope
and 3 feet deep at the heel. Depending on the final proposed slope gradients, wider keyways may
be recommended. A subdrain should be installed at the bottom of the heel per the detail in
Appendix E. Leighton's geologist should observe the materials exposed in the keyways to
determine if additional removals, laterally or vertically, should be performed.

7.3.6 Natural Slopes

Depending on the conditions observed during construction, the geotechnical consultant may
revise or supplement the recommendations presented in this report. The construction of a debris
walls may be recommended at the toe to intercept slough and debris before they reach the
proposed road.

7.4 Foundations

7.4.1 Post-Tension Slab

Post-tensioned foundations and slabs-on-grade, established in structural fill, should be used for
the support of the proposed residences at the subject development. These foundations should be
designed to accommaodate the following settlements; combined static and dynamic:

1. Up to 4 inches of total settlement with 2 inches of differential settlement beneath
structures located between the south limit of the existing railroad right-of-way and the
north limit of the abandoned railroad right-of-way.

2. Up to 2 inches total settlement with 1 inch of differential settlement beneath structures
located north of the existing railroad right-of-way.

3. Up to 1 inch total settlement with Y2 inch differential settlement beneath structures
located south of the old abandoned railroad right-of-way.

The west part of the area addressed in 1 above may be susceptible to surface manifestation
induced by liquefaction, which may require special types of foundations and/or deeper
removals. Therefore, once the grading plans are finalized, Leighton recommends a one-day



Cone Penetration Tests (CPT) program be performed in the field to assess, liquefaction
potential wise, the site generally and that particular area specifically.

Slabs with moisture sensitive floor coverings should be underlain by at least a 10-mil vapor
retarder. A sand layer should not be placed between the vapor retarder and the slab.

7.5 Expansion Potential

Existing On-site soils are predominantly granular, while the few on-site cohesive soils are
expected to have low to moderate expansion potential. Therefore, the potential of structural
damage resulting from expansion of the existing on-site soils is considered to be remote.
However, further testing should be performed during grading to re-assess the expansion potential
of the soils at finished grade.

7.6 Chemical Features

The corrosivity of at- and/or near-finish-grade soils should be assessed during construction by
testing. Samples for testing should be obtained by the Geotechnical Consultants' representative.
Recommendations for mitigation should be developed based on the results of the tests.

7.7 Site Seismic Coefficient

Under the Earthquake Design regulations of Chapter 16, Divisions 1V, and V of the 200 | edition
of the CBC, the following coefficients and factors apply to lateral-force design for structures at
the site:

Seismic Coefficients

SEISMIC ZONE Z 0.4
SOIL PROALE TIPE SD
Near-Source Factor Na 1.3

Near-Source Factor Nv 1.6
Seismic Coefficient Ca 0.57
Seismic Coefficient Cv 1.02
Period, To * 0.143
Period, Ts* 0.716

* Use with Figure 16-3 of the LASC.

7.8 Retaining Walls

The following recommendations are applicable to the design and construction of retaining walls
that do not exceed 12 feet in height:

1. The equivalent fluid pressure at the back of the wall will vary from 35 pounds per square
foot per foot depth (pct) for a level backfill to 45 pef for a 2: 1 ascending slope at the top
of the subject proposed wall.

2. The above mentioned values do not include surcharges generated from traffic and/or any
additional loads within the setback zone. Thus, surcharge values should be added to the
equivalent fluid pressure if any of the aforementioned loads exist in the setback zone.



10.

11.

12.

13.

14.

A 2,000 pounds per square feet (pst) allowable bearing pressure may be used for the
design of the footings. The minimum embedment of the footings, in competent native
soils and/or structural fill, should not be less than 18 inches below the lowest adjacent
grade and should meet the minimum setback requirements set forth in LABC Figure 18-
1-1.

For the structural design of the walls, the bulk density of the soils over footing slabs may
be taken as 125 pef.

A 300 pound per square foot per foot depth passive earth pressure, starting from one foot
below the adjacent proposed grade, along with a 0.35 coefficient of friction, may be used
in the design of the subject walls. Where both friction and passive resistance are utilized
in the design, one of the values should be reduced by one-third. These values may be
assumed to be ultimate values.

The hydrostatic pressure should be relieved from the back of the wall by installing a
Schedule 40, 4-inch diameter PVC pipe, with two rows of staggered perforations, at the
bottom of the back of the wall, surrounded by a minimum of I-cubic foot per foot of pipe
of free draining %-inch maximum-size gravel. A minimum thickness of 4 inches of
gravel. A geofabric filter, such as Mirafi 140 N should separate the gravel from the
adjacent soils.

As a substitute for the %-inch tree draining gravel and the geofabric filter, Class 2
permeable material or equivalent may be used with slotted pipe.

An unobstructed outlet should be provided at the lower end of each segment of the
subdrain. This outlet should drain into a suitable collective drainage facility.

To minimize seepage through the wall, the back of the wall should be waterproofed.

Positive surface drainage should be provided and maintained to direct surface water away
from the wall and towards suitable collective drainage facilities. A Vditch should be
provided at the top of the wall along with a minimum 12-inch deep freeboard. Surface
water should not be allowed to pond adjacent to or flow over the wall surface in an
uncontrolled manner.

Heavy equipment should not be operated close to the walls when placing backfill unless
the walls are braced properly.

Granular on-site soils may be used for the backfill behind the walls. Any import materials
should be granular. The top 18 inches of the backfill should be relatively impermeable.

All relevant CAL-OSHA requirements should be considered during both the design and
construction phases.

The plans should be submitted to this office for review and approval prior to commencing
construction.



15. Footing excavations, sub drain systems, and wall backfill should be observed and
approved by a representative of this office.

7.9 Pavement Design

Based on our experience with granular soils similar to those encountered in our borings, an R-
value of 35 was assumed for estimating the pavement sections. Based on the design procedures
outlined in the current Caltrans Highway Design Manual, and using a design R-value of 78 for
aggregate base course, preliminary flexible pavement sections may be designed as follows for the
Traffic Indices indicated. Local agency's more conservative minimum thickness requirements will
supersede the following recommended sections. Final pavement design should be based on
laboratory testing performed near the completion of grading and the Traffic Index determined by
the project civil engineer.

Traffic Index | Asphalt Concrete (inches) Aggregate Base (inches)
4.0 3.5 4.0
5.0 4.0 5.0
6.0 4.0 6.0
7.0 5.0 6.0

7.10 Utilities Trench Backfill

In general, the requirements for bedding and backfill as presented in the Standard Specifications
for Public Works Construction (The "Greenbook™) may be used. Bedding material should consist
of granular soils with a sand equivalent (SE) of not less than 30 and should provide a minimum
cover of 12 inches above the pipe. Bedding material should be compacted manually; however,
jetting may be permitted depending on the type of soils exposed in the sides of the trenches.

Existing on-site soils may be used for trench backfill to be placed over the granular bedding layer,
provided they are free of organic materials and rocks over 6 inches in greatest dimension. Fill
material should be placed in 6 to 8-inch thick loose lifts and should be compacted to at least 90
percent relative compaction by mechanical means only. Care should be taken not to damage
utility lines.

Trenches should be located so as not to impair the bearing capacity or cause settlement under or
adjacent to foundations. As a guide, trenches subparallel to foundations should not extend below
a 1: 1 plane extending down from adjacent foundations.

All work associated with trench excavation should conform to the State of California Safety Code
(OSHA).

7.11 Surface Drainage

Positive surface drainage should be provided and maintained to direct surface water away,
through nonerodible drainage devices, ITom structures and slopes and towards the street or other
suitable collective drainage facilities at all times. In no case should surface water be allowed to
pond adjacent to buildings or behind the retaining walls or to flow over slope surfaces in an
uncontrolled manner.



Inadequate control of runoff water or heavy irrigation may result in shallow groundwater
conditions and seepage where, previously, none existed. Maintaining adequate surface drainage,
proper disposal of runoff water and control of irrigation will minimize the potential of adverse
structural impacts resulting from oversaturated soils.

7.12 Preventive Slope Maintenance

Hillside properties are typically subject to potential geotechnical hazards including mudslides,
spalling of slopes, erosion, and concentrated flows. Responsible maintenance of these slopes and
the property in general, by the owner, using proper methods, can reduce the risk of these hazards
significantly. The property owner should implement a program of slope maintenance. This
program should include annual cleanout of drains, elimination of gophers and earth burrowing
rodents, and maintaining low water consumptive, fire retardant, deep-rooted ground cover with
proper irrigation.

7.13 Geotechnical Observation

The Consultant's representative should have at least the following duties:

e Observe the excavation so that necessary modifications based on variations in the soil
conditions encountered can be made;

e Observe the exposed surfaces in areas to receive fill and in areas where excavation has
resulted in the desired finished subgrade. The representative should also observe proof-
rolling and delineation of areas requiring overexcavation;

e Evaluate the suitability of on-site and import soils for fill placement; collect and submit
soil samples for laboratory testing;

o Observe the fill and backfill for uniformity during placement;

e Test fills and backfills for field density and compaction to determine the percentage of
compaction achieved during placement; and,

e Obtain representative samples of the in-place fill soils for laboratory testing of the
expansion potential, corrosivity, sulfate content, and R-Value.

The governmental agencies having jurisdiction over the project should be notified before
commencement of grading so that the necessary grading permits can be obtained and
arrangements made for required inspection(s). The contractor should be familiar with the
inspection requirements of the reviewing agencies.



	2006-12-05 Revised Geotech Assessment Rpt Proposed Tent Tr 06_2.pdf
	Cover Page
	Introduction Letter
	Table of Contents
	1. Introduction
	2. Geologic Findings
	3. Faulting and Seismicity
	4. Geotechnical Hazards
	5. Stability of Slopes
	6. Conclusions
	7. Recommendations
	8. Limitations
	9. Closure
	Figure No. 1 Site Location Map
	Figure No. 2 Regional Geologic Map
	Appendix A - References
	Appendix B - Field Explorations
	Appendix C - Laboratory Test Results
	Appendix D - Liquefaction and Slope Stability Analyses
	Appendix E - Newhall County Water District Pinetree Wells 1 Through 3
	Plate 1 - Geotechnical Map
	Plate 2 - Geotechnical Cross Section




