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Attention: Mr. Glenn Adamicl

We are pleased to submit this Geotechnical Report for Tentative Tract Map
No. 69164 in Canyon Country, California. The scope of work for this investigation
was planned with Mr. Glenn Adamick of Vista Canyon Ranch, LLC and outlined in
our proposal (PO66R-2008-01) dated July 18, 2008,.

Alliance Land Planning & Engineering, Inc. provided us with a Tentative Tract Map
for the site. The map was prepared at a scale of 1 inch equals 100 feet.

Proposed grading will include excavation into ridges and upland areas resulting in low
angle cut slopes, and placement and compaction of engineered fill. Natural alluvium
and uncertified fill will require removal and recompaction. Based on this
investigation, the site is suitable for the proposed development as envisioned at this
tentative tract stage. Assuming grading operations are performed in accordance with
the recommendations in this report, the site will be safe from hazards of landslide,
settlement, or slippage, and will not adversely affect adjacent properties.

For planning purposes, shallow footings are expected to be suitable for support of
typical one- or two-story residential/industrial/commercial buildings.  Perimeter
footings should be continuous and extend beneath windows and doors. Floor slabs
may be supported on grade. Both the footings and the floor slabs should be
reinforced. Foundations for tall, especially heavy, or settlement sensitive buildings
should be evaluated by site-specific investigations.
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INTRODUCTION

This report presents our 100-Scale Plan Review of Tentative Tract Map 69164
(TTM 69164) in Canyon Country, California. The site is southeast of the Antelope
Valley Freeway (I-14), southwest of Sand Canyon and generally northwest of the
Metro Rail railroad tracks in Canyon Country, California. The site is shown on
Figure 1.1.

The purpose of this investigation was to characterize surface and subsurface
geologic conditions, identify geologic hazards and liquefaction potential, and develop
recommendations for bulk grading, mitigation of geologic hazards, and preliminary
building and utility design. The ultimate goal was to determine if the site is suitable
for the proposed development as envisioned at the tentative tract map stage.
Environmental conditions including the presence or absence of contaminants in the
soil and groundwater were not investigated as part of this work.

Recommendations herein are based on review of previous work completed on

site, and the results of our current field exploration, laboratory testing, and

o
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engineering and geologic analyses. Logs of exploratory borings and laboratory test
sheets are included in the appendices of this report.

This work was performed in accordance with generally accepted professional
engineering geology and geotechnical engineering principles and practice in southern
California at the present time. We make no other warranty either express or implied.
This report was prepared for Vista Canyon Ranch, LLC and its design consultants to
be used solely in design and filing of a tentative tract map for the site. The report was
not prepared for use by other parties, and may not contain sufficient information for
other purposes at other times. Additional studies will be required to develop

recommendations for final grading plans.

SCOPE OF WORK
The scope of work for this investigation included:

s Research and review of published and unpublished technical reports
and documents including data available from the California
Geological Survey (CGS), California Division of Oil, Gas, and
Geothermal Resources (DOGGR), US Geological Survey (USGS),
and private consultants;

e Review and analysis of stereo-paired aerial photographs to identify
geomorphic features suggestive of landslide or fault hazards (see
References);

e Compilation of previous field exploration and laboratory testing
completed on site by R. T. Frankian & Associates (RTF&A);

o Reconnaissance geologic mapping to verify results of our literature
review and imagery analysis, identification of the type and areal

&
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distribution of geologic units, and collection of structural
information for bedrock formations;

e Preparation of geologic maps and cross sections;

e  Subsurface exploration that included drilling, sampling, and geologic
logging of exploratory borings using truck-mounted hollow-stem
auger and bucket-auger drill rigs;

e Geotechnical laboratory testing of representative samples of earth
materials;

o Engineering and geologic analyses to develop recommendations for
design and construction of the project appropriate for the tentative
tract phase of development, and

e  Preparation of this report and accompanying illustrations.

PROPOSED DEVELOPMENT

Alliance Land Planning & Engineering, Inc. (Alliance) prepared a Tentative
Tract Map for the site. The plan is dated October 10, 2008. The plan shows the site
boundaries, proposed lots, roadways, cut and fill slopes and pad elevations. The plan
was used as the base for the attached Geotechnical Map, Figures 1.1 through 1.3.

The site covers a total area of about 185 acres that is divided into four
planning areas. The Tentative Tract Map includes about 162 lots and 1,117
residential units. Earthwork will involve about 590,000 yards of cut, 830,000 yards of
fill, and 1.5 million yards of overexcavation. It is anticipated the project will require

about 450,000 yards of imported clean soil.
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The Tentative Tract Map includes the following:

e Planning Area 1 includes 10 multi-family residential lots covering
8.3 acres, 1 private drive and 3 landscape open space lots totaling
4.1 acres;

e Planning Area 2 includes 8 lots of multi-story residential units over
parking covering 5.4 acres, 2 lots of multi-story retail units over
parking covering 0.8 acres, 6 lots of multi-story office and retail
units covering 5.6 acres, 4 lots of parking structures covering 5.2
acres, 1 Iot for a theatre covering 0.7 acres, 2 lots for a hotel
covering 1.6 acres, and 12 lots of private drives, parks and open

space areas covering 10.6 acres;

e Planning Area 3 includes 49 lots of 2-story attached and detached
residential units covering 24.9 acres, and 21 lots of private drives
and open space areas covering 14.9 acres;

e Planning Area 4 includes 7 lots of 1- to 2-story commercial units
covering 6.2 acres and 6 landscape and open space areas covering
4.4 acres;

e there are 9 lots of riverbank protection and 3 lots that encompass
the Santa Clara River;

e the project will include an 650-foot long bridge spanning the Santa
Clara River for the proposed extension of Vista Canyon Ranch
Road,;

e the project will include about 2,850 lineal feet of bank protection on
the north bank of the Santa Clara River and about 4,400 feet on the
south banlk; and

o the development will include an extension to Lost Canyon Road and
construction of numerous interior streets and associated utilities.

I
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PREVIOUS INVESTIGATIONS

RTF&A has completed four previous investigations at the subject site that are
relevant to the current investigation. RTF&A investigated Planning Areas 1 through
3 and presented results in a geotechnical constraints report dated February 10, 2006
(RTF&A, 2006). RTF&A completed a Phase I environmental site assessment for
Planning Area 1 and presented results in our report dated June 18, 2007 (RTF&A,
2007c). An erodibility index analysis for Planning Area 4 was completed and our
results presented in our report dated December 21, 2007 (RTF&A, 2007a). RTF&A
completed a limited hydrogeologic analysis of groundwater resources available on site
and presented results in our report dated May 20, 2008 (RTF&A, 2008).

Field exploration, laboratory testing, and portions of the engineering and
geologic analyses from reports listed above are incorporated in this report and form a
part: of the basis of the findings and recommendations presented herein. A list

references used in this work are presented at the end of the text.

SITE CONDITIONS

The site is an irregularly-shaped parcel that borders the Santa Clara River on
the north and south. The bulk of the site is south of the river. A majority of the site
is relatively flat lying with a low surface gradient to the northwest. Isolated bedrock
ridges are located along the southeast property line. Bedrock is also exposed on the
north bank of the river where it forms a resistant promontory. The site has numerous
oak trees and small bushes and includes a sparse cover of non-native grasses. Fill and
construction debris are located at the northeast corner of the site. The site is located

in Township 4 north, Range 15 west and occupies portions of Sections 22 and 23. A

&
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major water pipeline crosses the west portion of the site. Abandoned irrigation lines
may be encountered locally. Shallow water lines servicing water wells may be located

in the Santa Clara River Channel.

ABANDONED OIL WELLS
Review of the California Division of Oil, Gas, and Geothermal Resources
(DOGGR) Regional Wildcat Map W1-2 (June 19, 1986) shows no oil wells on or
immediately adjacent to the site. One plugged and abandoned dry hole is offsite

located south of the railroad tracks in Section 22.

SUBSURFACE EXPLORATION

Subsurface exploration for this investigation was performed in August and
September, 2008 and consisted of excavation, sampling, and logging six bucket-auger
borings and 20 hollow-stem auger borings. Relatively undisturbed samples and bulk
samples of soil and rock were obtained from the borings for laboratory testing.
Exploratory boring information is summarized in Table A-1, in Appendix A
Summary boring logs are in Appendix A. Boring locations are shown on the
Geotechnical Map, Figure 1.3.

Previous subsurface exploration included eight bucket-auger borings,
four hollow-stem auger borings, and 13 Cone Penetration Test (CPTs) soundings.

Previous exploration is included in Appendix B and summarized in Table A-1.

o
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LABORATORY TESTS
Laboratory tests were performed on samples obtained from the borings to aid
in the classification of the soils and to determine their pertinent engineering
properties. Results of the laboratory tests we performed as part of the current
investigation are presented in Appendix B. Complete laboratory testing from the

previous investigations and reports are also presented in Appendix B.

SOIL CORROSIVITY

Schiff Associates (Schiff) performed soil corrosivity testing on samples of on-
site soils that we provided to them during our investigations. Three samples of on-
site soils were tested recently. One sample was tested during our past investigation
dated December 21, 2007 (RTF & A, 2007a). Copies of the corrosion test results
both past and current are attached in Appendix B. Tests indicate that on-site soils are
mildly to severely corrosive to ferrous metals. Sulfate attack on portland cement
concrete is moderate to negligible.

The corrosion potential of site soils exposed at rough grade should be tested
again after site grading is complete and the final foundation design should be based

on those test results.

GEOLOGY
REGIONAL GEOLOGY
TTM 69164 is located in the Soledad Basin within the Transverse Ranges
geomorphic province of California. The Soledad Basin is a narrow elongate

sedimentary trough that generally coincides with the Santa Clara River Valley. The
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Soledad basin includes a thick section of fluvial and lacustrine beds overlain by
marine strata. The oldest beds correlate with the Oligocene Vasquez Formation which
rest unconformably on Precambrian gabbro-anorthosite rock. The youngest rock
northeast of the San Gabriel Fault is the Plio-Pleistocene Saugus Formation (Saul and

Wootton, 1983).

SITE GEOLOGY

Geologic Materials: Soil and bedrock materials encountered on site consist of

artificial fill, alluvium, slopewash/colluvium, terrace deposits, and bedrock assigned to
the Mint Canyon Formation. The areal extent of the various geologic units is
depicted on the Geotechnical Maps, Figures 1.1 through 1.3. Interpreted subsurface
conditions are shown on the Geotechnical Cross Sections (Figure 2). Following is a
brief description of the earth materials with emphasis on their engineering geologic
characteristics.

Mint Canyon Formation Deltaic Facies (T'mc): Mint Canyon Formation

underlies the site at depth and is exposed at ground surface in Planning Areas 2, 3,
and 4. This unit consists of fine to coarse grained arkosic sandstone interbedded with
conglomerate and siltstone. The rock is hard when struck with a rock pick and
difficult to excavate with standard drill rigs. Beds are several inches to several feet
thick and have diffuse planar contacts. The color is light gray to brown. The rock
mass shows few widely spaced joints. Joint spacing is in excess of 20 feet. Joints are
tight with no separation and continuous over 3 feet to 10 feet. Joint surfaces are

rough and irregular and may show no coating or a coating of disseminated carbonate

o
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or oxide. Joint attitudes measured in outcrop show one primary joint set with scatter.
The primary joint set has a north strike with a west dip around 80°.

Two mudstone beds are located in Planning Area 4 where they are exposed in
the south facing slope. The beds are 12 to 18 inches thick with sharp contacts. The
beds are weathered and oxidized in outcrop. No evidence was observed of shear
surfaces or large lateral deformation. The beds are separated stratigraphically by 12 to
15 feet. The lower bed was encountered in Boring B-8. The upper bed is eroded and
no longer present at the location of Boring B-8. Mudstone beds may be subject to
expansion when exposed to repeated cycles of wetting. Where mudstone beds are
isolated between non-expansive, coarse-grained horizons differential expansion may
occur. Differential expansion can be detrimental to structures. Recommendations to
mitigate such conditions are presented in subsequent sections of this report.

Terrace Deposits (Qt): Pleistocene age terrace deposits cap the Mint Canyon

Formation in some areas. Terrace deposits consist of massive to poorly bedded sand,
gravel and silt. Cobbles and boulders are common. The unit is loose and poorly
consolidated. The color is yellowish brown to brown.

Alluvium (Qal): Holocene age alluvial deposits blanket much of the site.

Alluvial deposits consist of loose to dense mixtures of sand, silty sand, and gravelly
sand. Cobbles and boulders are common. Silt layers were identified in some areas.
Coarse grain materials are generally found in proximity to the active channel of the
Santa Clara River. Fine grain materials are generally found near the southeast margin

of the site. Fine grain materials are generally stiff to hard.
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Artificial Fill (af): Masses of artificial fill are located south of the site and were

placed for railroad bed construction. Isolated areas of fill and construction debris are
located in Planning Area 3.

Artificial fill of unknown origin blankets the south half of Planning Area 1. Fill
materials were not properly compacted under the observation of a geotechnical
engineer. Fill soils mainly consist of loose, clast supported mixtures of angular
concrete blocks with a silty sand matrix. These materials are four to eight feet thick.

Slopewash (Qsw): Slopewash blankets slopes in Planning Areas 2, 3, and 4.

Slopewash deposits are generally less than five feet thick. The material consists of
loose sand, gravel, and silt.

Geologic Structure: The Mint Canyon Formation has been warped into a

north striking homoclinal structure with northwest dips between 20° to 40°.

Bedding: Bedding planes within the Mint Canyon Formation vary from diffuse
and gradational to sharp and planar. A daylighted bedding condition may be present
in west and northwest facing slopes.

Faults: Faults in southern California are classified active, potentially active,
and inactive, based on their most recent activity. Fault activity is defined by
California law and interpreted by the CGS (Hart, 1999) for the Alquist-Priolo
Earthquake Fault Zone program. A fault can be considered active if it has
demonstrated movement within the Holocene epoch, or approximately the last
11,000 years. Faults that have demonstrated Quaternary movement (last 1.6 million
years), but lacking strong evidence of Holocene movement, are classified as
potentially active. Faults that have not moved since the beginning of the Quaternary

period are deemed inactive.

&
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San Gabriel Fault Zone: The active San Gabriel fault zone, located

approximately 1.5 miles southwest of the site, consists of a northwest-trending zone
of imbricate steeply north-dipping faults. The fault has strong geomorphic expression
characterized by displaced geologic units, deflected drainages, strike valleys, notched
ridges, subparallel faulting, fracturing and folding (Oakeshott, 1958; Wentworth and
Yerkes, 1971). According to Oakeshott (1958), the zone of faulting ranges in width
from a single plane with no more than a few inches of gouge, to a half-mile wide area
of several fault planes, zones of brecciation, and complex steep-limbed folds.

No known active faults project into or cross the site. The site is not located in a
State of California Alquist-Priolo Earthquake Fault Zone.

Faults confined to the Mint Canyon formation are mapped adjacent to the site
on the east and southeast. These faults are part of the informally named Sulphur
Springs fault. The Sulphur Springs fault is not considered active.

Landslides: No known landslides are located on site based on regional
geologic maps. Reconnaissance level geologic mapping completed as part of this
investigation indicates no deep-seated landslides are present. A shallow surficial
failure is located on a bedrock ridge off-site to the southeast. Minor surficial erosion
was noted on bedrock ridges within the project boundaries. The site is located within

a State of California Seismic Hazard Zone for Earthquake Induced Landsliding.

.
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GROUNDWATER

Groundwater was encountered in six borings at the subject site. This data is

summarized in Table 1. No surface water or seeps were observed.

Table 1.
Boring Depth to Groundwater Date

HS-1 44’ 5/31/07
B-1 17’ 12/7/05
B-3 12 12/7/05
B-4 15 12/7/05
B-5 34 12/7/05
B-6 52 12/12/05

The Los Angeles County Department of Public Works (LACDPW) has water
level records for two wells located in the channel of the Santa Clara River adjacent to
the site. The wells are 7178B and 7168C. Well records are in Appendix E. Well
locations are shown on the Geotechnical Maps, Figures 1.1 through 1.3. Water level
records are generally collected twice a year, with one reading in April or May and the
second reading in October or November. Readings date back to 1948 for one of the
wells. Records indicate wide variation in the elevation of the water table. Historic
high water is between 9 to 17 feet below ground surface. Historic low water is
between 96 to 99 feet below ground surface. Groundwater well data is presented in
Appendix E. There is usually a strong correlation between time of year and water
table elevation. High water table elevation coincides with winter months, and low
water table elevation coincides with summer months. Sometimes a high or low water

table will persist year-round depending on rainfall.

&
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DEBRIS FLOW HAZARD

Debris flows, consisting of a moving mass of heterogeneous debris lubricated
by water, are generated by shallow soil slips in response to heavy rainfall. Debris
flows “occur during, and only during, heavy rainfall” (Campbell, 1975). Landslides
depend on deep percolation of groundwater and may not respond to the effects of
heavy rainfall until long after a storm according to Campbell (1975), damage from
debris flows is due chiefly to inundation by or high-velocity impact of the debris

mass. Campbell identifies three conditions for debris flow potential:

o amantle of colluvial soil or a wedge of colluvial ravine soil,

o a slope angle ranging from 27 to 56 degrees (slopes steeper than
56 degrees generally do not have a continuous mantle of colluvium
and are most commonly bare bedrock); and

o soil moisture equal to or greater than the colluvial soil’s liquid limit.

Debris flows are not considered a significant hazard at the subject site due to

the absence of tall slopes combined with proposed site grading.

SLOPE STABILITY ANALYSES
GENERAL
Five major cut slopes and modified natural slopes are proposed on site. These
are numbered CS-1 through CS-5 on the Geotechnical Map. Engineering geologic

conditions for each slope are summarized in Table 2. Cut slope heights will be 40 feet
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or less. Slope ratios will be 2:1 (horizontal:vertical) or less. Geologic sections were
completed through the largest cut and natural slopes.

Table 2. Cut Slope Summary.

Slope Max Length of | Slope Ratio Geologic

No Height Cut (horz:vert) Material Geologic Comments
CS-1 ~20° ~500’ 2:1 Mint North to northwest facing cut that will expose Mint
Canyon Canyon Formation and terrace deposits along its entire

length and height. Bedrock in this area is sandstone and
conglomerate. Bedding dips steeper than the proposed cut
and bedding plane failures are unlikely given the nature of
the materials present and the dip of bedding. Cut is

_geologically stable.
CS-2 ~15’ ~250 3:1 Mint North to northwest facing cut that will expose Mint
Canyon Canyon Formation along its entire length and height.

Bedrock in this area is sandstone. Bedding dips steeper
than the proposed cut. Bedding plane failures are unlikely
given the nature of the materials present and the dip of
bedding. Cut is geologically stable.

CS-3 ~40’ ~300°

[Re]
o

Mint North to northwest facing natural slope over cut that will
Canyon expose Mint Canyon Formation for most of its length and
height. Bedrock in this area is sandstone and
conglomerate. Bedding dips steeper than the proposed cut,
but components of bedding may dip at roughly the same
angle as the cut depending on orientation. Bedding plane
failures are unlikely given the nature of the materials
present and the dip of bedding. Cut is geologically stable.
CS-4 ~30° ~200° 0.5:1 Mint East facing natural slope that will expose Mint Canyon
Canyon Formation along its entire length and height. Some terrace
deposits will also be exposed. Bedrock in this area is

sandstone and conglomerate. The rock is hard and difficult
to excavate with conventional drill rigs. Bedding dips into
slope. Failures are unlikely given the nature of the
materials present and the dip of bedding. Cut is
geologically stable.

CS-5 ~30 ~300’ 2:1 Mint South to southeast facing cut that will expose Mint
Canyon Canyon Formation along its entire length and height.

Bedrock in this area is sandstone and conglomerate.
Locally the slope will be fill over cut. Bedding dips into
slope. Bedding plane failures are unlikely given the nature
of the materials present and the dip of bedding. Cut is

RTE
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STABILITY ANALYSES

Two-dimensional limit equilibrium analyses were performed using the
computer program GSTABL7 Version 2.004 (June 2003) of "GSTABLE7 with
STEwin"(tm), a software package supplied by Gregory Geotechnical Software.
Potential failure planes (both circular and along bedding) were analyzed using The
Modified Bishop’s Method (circular) and The Simplified Janbu’s Method (bedding),
and the analyses accounted for both static and seismic conditions. Our slope stability
analyses are presented in Appendix D. Slope stability calculations were performed for
a typical compacted fill slope up to 50 feet high, and for critical Geologic Cross
Sections D-D', E-E' and F-F. The analyzed cut-slopes, proposed grades, and
compacted fill slopes comply with the City of Santa Clarita building code minimum
requirements for gross stability under static and pseudostatic (seismic coefficient of
0.15g) loading conditions (static factors of safety in excess of 1.5, and seismic factors
of safety in excess of 1.1), provided our recommendations are followed and

incorporated into project construction.

SHEAR STRENGTH PARAMETERS

Shear strength parameters used for slope stability analyses were based on
laboratory testing performed for the Geotechnical Constraints Investigation report
dated February 10, 2006 (RTF&A, 2006), the Erodibility Index Analyses report
dated December 21, 2007 (RTF&A, 2007b), and additional tests performed by our
office as part of the current investigation.

Presented in Table 3 below are the recommended shear strengths for use at the

subject site. The shear test results are considered to be effective values; that is, they

&

GEGTECHNICAL ENGINEERING & ENGINEERING GEOLOGY



Vista Canyon Ranch, LLC
November 14, 2008
2005-052-01
-16-

require hydrostatic pressures be considered in a stability analysis. A description of
the testing procedures is included in Appendix B and the direct shear test results for

the current and past investigations are presented in Appendix B.

Table 3
Summary of Shear Strength Parameters

Angle of
Internal Friction

MATERIAL Cohesion (psf) (degrees)
Mint Canyon Cross-Bedding 600 29
Mint Canyon Along Bedding (static) 250 22
Mint Canyon Along Bedding (Pseudostatic) 400 29
Compacted Fill 300 35
Terrace Deposits 300 28
Alluvium 450 35

LIQUEFACTION POTENTIAL

General: 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:

e  Ground shaking of sufficient magnitude and duration;

o A ground water level at or above the level of the susceptible soils
during the ground shaking; and

&
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e  Soils that are susceptible to liquefaction.

Even if some soil layers do liquefy, the affects of the liquefaction will not be
observed on the ground surface if a sufficient thickness of non-liquefiable soils
overlies the liquefiable soils.

Ground settlement may occur during seismic shaking of an area. The
settlement can be caused by liquefaction of loose granular soils and by consolidation
of soft, but not necessarily liquefiable, soils. Lateral spreading can occur when a site
is sloped or is adjacent to a free face.

The Seismic Hazard Zone Map for the Mint Canyon Quadrangle (1999)
indicates that the alluvial areas along the Santa Clara River are within areas that are
classified as being potentially susceptible to liquefaction.

Alluvial Areas: Alluvial areas are within zones mapped by CDMG as having

potentially liquefiable soils. The density and shear strength of the on-site soils in
those areas were measured using Standard Penetration Tests (SPT) supplemented
with CPT soundings.

Hillside Axeas: Bedrock materials of the Plio-Pleistocene age Mint Canyon

Formation are exposed at or near the ground surface over the north and south
margins of the site. These materials are not susceptible to liquefaction.

Analyses: For the computation of liquefaction potential, ground acceleration
of 0.53g was used, based on the Seismic Hazard Zone Report for the Mint Canyon
7.5-Minute Quadrangle. We assumed the groundwater level would rise to within
nine to 15 feet of the existing ground surface based on Wells 7178b and 7168¢, and

on borings performed for this investigation. Liquefaction analyses were performed on
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the CPT data using the methodology presented by Robertson and Fear (1996).
Seismically induced settlements were estimated using the procedure developed by
Tokimatsu and Seed (1987). The results of our liquefaction analyses are presented in
Appendix C.

Conclusions: Based on the results of our analyses using the CPT data, some
sandy soil layers beneath the site may liquefy in the event of a large earthquake on a
nearby fault that produces the design-level ground motions. However, due to the
proposed increase in the existing site grades shown on the attached Geotechnical
Maps, the potentially liquefiable soil layers will be overlain by sufficient thicknesses
of non-liquefiable soils so that surface expression of liquefaction (such as sand boils or
ground cracks) are not expected to occur. The recommended grading of the site
includes removal of the upper soils, and their replacement with properly compacted
fill. The recommended removals and the proposed site grades will mitigate the
potential for surface expression of liquefaction.

Lateral Spreading: Lateral spreading can occur when a site is sloped or is

adjacent to a free face. The site is essentially level, currently sloping at 30:1 or flatter
towards the Santa Clara River. Except at the eastern end of the site, where the
potential for liquefaction of the underlying soils occurring is low, the bank of the river
does not currently present a free face to the site. Development of the site will result
in an approximately 25-foot high slope inclined at 4:1 along the river. The proposed
slope will consist entirely of compacted fill and soil cement bank protection will be
buried within the slope. If the site is graded as recommended, soils that could

potentially liquefy and result in lateral spreading will be removed and replaced with
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compacted fill. Lateral spreading will be further evaluated during the geotechnical

investigation of the proposed bank protection.

CONCLUSIONS
GEOLOGIC CONSIDERATIONS

Erosion Potential: Friable sandstone beds are common within the Mint

Canyon Formation and are present at the site. If exposed in graded slopes, these beds
could be subject to erosion and rilling due to the lack of cementation. Under most
circumstances, the erosion can be controlled by adhering to the provisions of the
grading code and establishing vegetative cover upon completion of grading. The
presence of erosion-susceptible beds should be determined during rough grading.
Extensive or thick deposits of the friable beds may warrant the construction of
stabilization fills during rough grading.

Rippability: Grading operations can be performed using conventional grading
equipment. Heavy ripping may be needed when excavating well-cemented sandstone
or conglomerate beds.

Sewage Disposal: Sewage disposal is expected to be by sewers.

RESTRICTED USE AREAS

No geologic restricted use areas have been designated on site.

\ -
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RECOMMENDATIONS

GRADING

General: The following sections present recommendations for treatment of cut
and fill slopes, and grading. The applicability of the preliminary recommendations
given in the following sections for foundation and retaining wall design should be
confirmed at the completion of grading. Paving studies and soil corrosivity tests
should be performed at the completion of rough grading to develop detailed
recommendations for protection of utilities, structures, and for construction of the

proposed roads.

Site Preparation: Prior to performing earthwork, the existing vegetation and
any deleterious debris should be removed from the site. Existing utility lines should
be relocated or properly protected in-place. All unsuitable soils, uncertified fills,
artificial fills, slopewash, upper loose terrace deposits, and upper loose alluvial soils in
the areas of grading receiving new fill should be removed to competent earth
materials and replaced with engineered fill. The depth of removal and recompaction
of unsuitable soils is noted on the Geotechnical Map. Any fill required to raise the
site grades should be properly compacted.

Removal Depths: The required depth of removal and recompaction of the

existing compacted fill or natural soils are indicated on the Geotechnical Map.
Deeper removals will be required if disturbed or unsuitable soils are encountered
during project grading as directed by the Project Geotechnical Consultant. After
excavation of the upper natural soils on hillsides and in canyons, further excavation
should be performed, if necessary and as directed by the Project Geotechnical

Consultant, to remove slopewash or other unsuitable soils. Additional removals will

RTE

GEOTECHNICAL ENGINEERING & ENGINEERING GEOLOGY




Vista Canyon Ranch, LLC
. November 14, 2008
2005-052-01

also be required for transition lots and where expansive bedrock occurs as directed by
the Project Geotechnical Consultant.

The Project Geotechnical Consultant may require that additional shallow
excavations be made periodically in the exposed bottom to determine that sufficient
removals have been made prior to recompacting the soil in-place. Deeper removals
may be recommended by the Project Geotechnical Consultant based on observed field
conditions during grading. During grading operations, the removal depths should be
observed by a representative of the Project Geotechnical Consultant and surveyed by
the Project Civil Engineer for conformance with the recommended removal depths
shown on the grading plan.

Material for Fill: The on-site soils, less any debris or organic matter, may be

used in the required fills. Any expansive clays should be mixed with non-expansive
soils to result in a mixture having an expansion index less than 30 if they are to be
placed within the upper 8 feet of the proposed rough grades.

Rocks or hard fragments larger than 8 inches may not be placed in the fill
without special treatment. Rocks or hard fragments larger than 4 inches shall not be
clustered or compose more than 25% by weight of any portion of the fill or a lift.
Soils containing more than 25% rock or hard fragments larger than 4 inches must be
removed or crushed with successive passes (e.g., with a sheepsfoot roller) until rock or
hard fragments larger than 4 inches constitute less than 25% of the fill or lift.

Oversized Material: Rock or material greater than 8 inches in diameter, but

not exceeding 4 feet in largest dimension shall be considered oversize rock. The
oversize rocks can be incorporated into deep fills where designated by the Project

Geotechnical Consultant. Rocks should be placed in the lower portions of the fill and
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should not be placed within the upper 15 feet of compacted fill, or nearer than
15 feet to the surface of any fill slope. Rocks between 8 inches and 4 feet in diameter
shall be placed in windrows or shallow trenches located so that equipment can build
up and compact fill on both sides. The width of the windrows shall not exceed 4 feet.
The windrows should be staggered vertically so that one windrow is not placed
directly above the windrow immediately below. Rocks greéter than 1 foot in diameter
shall not exceed 30% of the volume of the windrows. Granular fill shall be placed on
the windrow, and enough water should be applied so that soil can be flooded into the
voids. Fill should be placed along the sides of the windrows and compacted as
thoroughly as possible. After the fill has been brought to the top of the rock
windrow, additional granular fill should be placed and flooded into the voids.
Flooding is not permitted in fill soils placed more than 1 foot above the top of the
windrowed rocks.

Where utility lines or pipelines are to be located at depths greater than 15 feet,
rock shall be excluded in that area. Excess rock that cannot be included in the fill, or
that exceeds 4 feet in diameter, should be stockpiled for export or used for
landscaping purposes.

Import Material: Import material should consist of relatively non-expansive

soils with an expansion index less than 30. The imported materials should contain
sufficient fines (binder material) so as to be relatively impermeable and result in a
stable subgrade when compacted. The import material should be free of organic
materials, debris, and rocks larger than 8 inches. A bulk sample of potential import
material, weighing at least 25 pounds, should be submitted to the Project

Geotechnical Consultant at least 48 hours in advance of fill operations. All proposed
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import materials should be approved by the Geotechnical Consultant prior to being
placed at the site.

Compaction: After the site is cleared and excavated as recommended, the
exposed soils should be carefully observed for the removal of all unsuitable material.
Next, the exposed subgrade soils should be scarified to a depth of at least 6 inches,
brought to above optimum moisture content, and rolled with heavy compaction
equipment. The upper 6 inches of exposed soils should be compacted to at least 90%
of the maximum dry density obtainable by the ASTM D 1557-02 Method of
Compaction.

After compacting the exposed subgrade soils, all required fills should be placed
in loose lifts, not more than 8 inches in thickness, and compacted to at least 90% of
their maximum density. For fills placed at depths greater than 40 feet below
proposed finish grade a minimum compaction of 93% of the maximum dry density is
required. The moisture content of the fill soils at the time of compaction should be
above the optimum moisture content. Compacted fill should not be allowed to dry
out before subsequent lifts are placed.

Rough grades should be sloped so as not to direct water flow over slope faces.
Finished exterior grades should be sloped to drain away from building areas to
prevent ponding of water adjacent to foundations.

Shrinkage and Bulking: In computing fill quantities, about 10 to 15%

shrinkage of the upper 5 feet is estimated for on-site natural alluvial soils, slopewash,
and unsuitable soils. That is, it will require approximately 1.15 cubic yards of
excavated alluvium to make 1 cubic yard of fill compacted to 90% of the maximum

dry density. About 10% shrinkage of the alluvium between depths of about 5 to
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10 feet is estimated, as well as 5% shrinkage below a depth of about 10 feet.
Additional loss of material may be due to stripping, clearing, and grubbing.

A bulking value of about 5 to 10% is anticipated for materials generated from
the bedrock when placed as compacted fill. The removal of oversize material
generated by excavation of the bedrock may affect volume losses.

Temporary Slopes: F01 purposes of construction, the soils encountered at the

site should not be expected to stand vertically for any significant length of time in
cuts 4 feet or higher. Where the necessary space is available, temporary unsurcharged
embankments may be sloped back at a 1:1 gradient without shoring, up to a height of
45 feet in competent bedrock with favorable bedding. Where any cut slope exceeds a
height of 50 feet within competent bedrock, a bench at least 10 feet wide should be
located at mid-height. Within alluvial or compacted fill material, temporary
excavations may be made at a 1%a:1 cut to a height of 25 feet. If the temporary
construction embankments are to be maintained during the rainy season, berms are
recommended along the tops of the slopes where necessary to prevent runoff water
from entering the excavation and eroding the slope faces.

Where sloped embankments are used, the tops of the slopes should be
barricaded to prevent vehicles and storage loads within five feet of the tops of the
slopes. A greater setback may be necessary when considering heavy vehicles, such as
concrete trucks and cranes; the Project Geotechnical Consultant of Record should be
advised of such heavy vehicle loads so that specific setback requirements can be
established.

All applicable safety requirements and regulations, including OSHA

regulations, should be met.
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Permanent Slopes: Permanent cut and fill slopes may be inclined at 2:1 or

flatter. The current bulk grading plan indicates that the steepest slope to be
constructed at the site during grading will be 2:1.

Proposed Cut Slopes: Cut slopes proposed for the rough grading of the

subject site have been designated as shown on the Geotechnical Map. Each cut slope
is discussed with specific recommendations presented in the “Slope Stability
Analyses” section of this report. All grading should conform to the minimum
recommendations presented in this report. If these slopes are modified from those
that are discussed in this report, the modifications should be reviewed by the Project
Geotechnical Consultant to ascertain the applicability of our recommendations.

Fill Slopes: Where the toe of a fill slope terminates on natural, fill, or cut, a
keyway is required at the toe of the fill slope. The keyway should be a minimum
width of 12 feet, be founded within competent material, and should extend a
horizontal distance beyond the toe of the fill to the depth of the keyway. The
keyway should be sloped back at a minimum gradient of 2% into the slope. The
width of fill slopes shall be no less than 8 feet and under no circumstances should the
fill widths be less than what the compaction equipment being used can fully compact.
Benches should be cut into the existing slope to bind the fill to the slope. Benches
should be step-like in profile, with each bench not less than 4 feet in height and
established in competent material. Compressible or other unsuitable soils should be
removed from the slope prior to benching. Competent material is defined as being
essentially free of loose soil, heavy fracturing, or erosion-prone material and is

established by the Geotechnical Consultant during grading.
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Where the top or toe of a fill slope terminates on a natural or cut slope and the
natural or cut slope is steeper than a gradient of 3:1, a drainage terrace with a width
of at least 6 feet is recommended along the contact. As an alternative, the natural or
cut portion of the slope can be excavated and replaced as a stability fill to provide an
all-fill slope condition.

When constructing fill slopes, the grading contractor shall avoid spillage of
loose material down the face of the slope during the dumping and rolling operations.
Preferably, the incoming load shall be dumped behind the face of the slope and
bladed into place. After a maximum of four feet of compacted fill has been placed, the
contractor shall backroll the outer face of the slope by backing the tamping roller over
the top of the slope and thoroughly covering all of the slope surface with overlapping
passes of the roller. The foregoing should be repeated after the placement of each
four-foot thickness of fill. As an alternative, the fill slope can be over built and the
slope cut back to expose a compacted core. If the required compaction is not obtained
on the fill slope, additional rolling will be required prior to placement of additional
fill, or the slope shall be overbuilt and cut back to expose the compacted core.

Slope Planting: In order to reduce the potential for erosion, all cut and fill

slopes should be seeded or planted with proper ground cover as soon as possible
following grading operations in accordance with applicable sections of the City of
Santa Clarita Municipal Code. The ground cover should consist of drought-resistant,
deep-rooting vegetation. A landscape architect should be consulted for ground cover
recommendations, plant selection, installation procedures, and plant care
requirements.

DRAINAGE

)
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Subdrains: Canyon subdrains are recommended to intercept and remove
groundwater within canyon fill areas. All subdrains should extend up-canyon, with
the drain inlet carried to within 15 feet of final pad grade. Specific subdrain locations
and recommendations should be provided as part of the future rough grading plan

review.

BEDROCK OVEREXCAVATION
Bedrock should be over-excavated to a minimum depth of five feet below lots
and streets. Bedrock should be overexcavated to a depth of at least three feet below

proposed soil subgrade areas receiving pavement or hardscape improvements.

EXPANSIVE BEDROCK

Mint Canyon Formation bedrock materials exposed at pad grade may contain
expansive claystone beds that could cause differential expansion. Therefore, within
building areas at locations where expansive Mint Canyon Formation units are
exposed at pad grade, it is recommended that the bedrock be removed and
recompacted to a depth of at least eight feet below the proposed final pad elevations
or five feet below the bottom of proposed footings, whichever is greater. The soils
generated by these over-excavations should be mixed with non-expansive soils to yield
a relatively non-expansive mixture. Should the resulting fill soil still be expansive,
special construction techniques such as pad subgrade saturation or post-tensioned
slabs may be required at the discretion of the Project Geotechnical Consultant to

reduce the potential for expansive soil related distress.
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TRANSITION LOTS

Proposed building pads located in a cut and fill transition zone may experience
cracking and movement of the footings and slab due to differing compressibility of
the fill, as compared to the bedrock material. To reduce the potential for cracking
and differential settlement, the portion of the lot in bedrock should be over-excavated
to a depth of at least five feet below the proposed finished pad elevation; or three feet
below the bottom of proposed footings, whichever is greater. The over-excavation
should extend at least five feet laterally beyond the building limits. Where removal
and recompaction for potentially expansive soils or bedrock is also required, it is
recommended that the eight-foot removals be performed as described in the
“Expansive Bedrock” section of this report.

Foundation and floor slabs for structures located within a transition zone
should also contain special reinforcement as designed by the Project Structural
Engineer. Continuous footings located across the transition zone and 20 feet on
either side of the contact should incorporate a minimum of two No. 4 bars, one at the
top and one at the bottom.

Floor slabs located across the transition zone and 20 feet on either side of the
contact should have a minimum slab thickness of at least 4 inches and should contain
as a minimum No. 4 bars spaced a maximum of 18 inches on center. As an

alternative, post-tensioned floor slabs may be used.

FOUNDATIONS
General: Residential and commercial buildings up to three stories in height

may be supported on continuous or individual spread footings established in properly
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compacted fill. The following recommendations should be considered preliminary
since fill will be used in some lots to raise the site grade and the final design values
will depend upon the engineering characteristics of the fill soil. The preliminary
design values are based upon this investigation, our experience with the soils in the
area, and with the site preparation and grading recommendations for this project.

Bearing Capacity: It is assumed that the proposed buildings will be founded

at approximately final planned grades, with column loads less than 100 kips, and
have normal floor loads with no special requirements. Individual column pads or wall
footings for buildings should have a width of at least 12 inches and be placed at a
depth of at least 18 inches below the lowest final adjacent grade.

Structures may be placed on spread footings designed using a bearing value of
2,000 pounds per square foot (psf). The recommended bearing value is a net value,
and the weight of concrete in the footings may be taken as 50 pounds per cubic foot
(pcf). The weight of soil backfill may be neglected when determining the downward
loads from the footings. A one-third increase in the bearing value may be used when
considering wind or seismic loads.

While the actual bearing value of the fill placed at the site will depend on the
materials used and the compaction methods employed, the quoted bearing value will
be applicable if acceptable soils are used and are compacted as recommended. The
bearing value of the fill should be confirmed during grading.

Lateral Resistance: Lateral loads may be resisted by soil friction and by the

passive resistance of the soils. A coefficient of friction of 0.4 applied to the dead loads
may be used between the footings, floor slabs, and the supporting soils. The passive

resistance of properly compacted fill soils may be assumed to be equal to the pressure
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developed by a fluid with a density of 250 pcf. The frictional resistance and the
passive resistance of the soils may be combined without reduction in determining the
total lateral resistance.

Settlement: Provided that conventional residential and commercial structures
are founded in compacted fill soils as recommended, we estimate that the maximum
settlement will be less than one inch, and that differential settlements will be less
than % inch within a horizontal distance of 30 feet.

Foundation Observations: To verify the presence of satisfactory soils at

foundation design elevations, the excavations should be observed by the Project
Geotechnical Consultant. Excavations should be deepened as necessary to extend
into satisfactory soils. Where the foundation excavations are deeper than four feet,
the sides of the excavations should be sloped back at %4:1 or shored for safety.
Inspection of foundation excavations may also be required by the appropriate
reviewing governmental agencies. The contractor should be familiar with the

inspection requirements of the reviewing agencies.

CALIFORNIA BUILDING CODE SEISMIC DESIGN
The following coefficients and factors apply to seismic force design of structures
at the subject site based on the 2007 California Building Code. The parameters were
determined using the Ground Motion Parameter Calculator (Version 5.0.9) available

at the United States Geologic Survey (USGS) Earthquake Hazards website.
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Latitude 34.41599
Longitude -118.4342
Site Class D
Ss 1.810
S1 0.673
SMs 1.810
SM1 1.009
SDs 1.207
SD1 0.673
RETAINING WALLS

General: Backfill placed behind retaining walls should be compacted to a
minimum of 90% of the maximum dry density as determined by ASTM D 1557.
When backfilling behind walls, it is recommended the walls be braced and heavy
compaction equipment not be used closer to the back of the wall than the height of
the wall.

Lateral Earth Pressures: For design of non-building retaining walls, where

the surface of the backfill is level and the retained height of soils is less than 15 feet,
it may be assumed that drained, non-expansive soils will exert a lateral pressure equal
to that developed by a fluid with a density of 35 pcf. Where the surface of the
backfill is inclined at 2:1, it may be assumed that drained soils will exert a lateral
pressure equal to that developed by a fluid with a density of 47 pcf.

In addition to the recommended earth pressures, the walls should be designed
to resist any applicable surcharges due to any nearby foundations, walls, storage or

traffic loads. A drainage system, such as weepholes or a perforated pipe should be
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provided behind the walls to prevent the development of hydrostatic pressure.
Recommendations for wall drains are presented as follows. »

If a drainage system is not installed, the walls should be designed to resist an
additional hydrostatic pressure equal to that developed by a fluid with a density of
60 pcf against the full height of the wall. In addition to the recommended earth and
hydrostatic pressures, the upper 10 feet of walls adjacent to vehicular traffic areas
should be designed to resist a uniform lateral pressure of 100 psf. This pressure is
based on an assumed 300 psf surcharge behind the walls due to normal traffic. If the
traffic is kept back at least 10 feet from the walls, the traffic surcharge is not required.

Wall Drainage: A drainage system should be provided behind all retaining

walls or the walls should be designed to resist hydrostatic pressures. Retaining wall
backfill may be drained by a perforated pipe installed at the base and back side of the
wall. The perforated pipe should be at least four inches in diameter, placed with the
perforations down, and be surrounded on all sides by at least six inches of gravel. The
pipe should be installed to drain at a gradient of between 0.5 to 1% and should be
connected to an outlet device. A filter fabric such as Mirafi 140 or equivalent should
be placed on top of gravel followed by a minimum two feet thick compacted soil
layer. Alternatively, the filter fabric and gravel is not required when using a
continuous slotted pipe and graded sand which conforms to Los Angeles County
Flood Control District (LACFCD) “F1 " Designated Filter Material.

The backside of the wall should be waterproofed. A 6-inch vertical gravel
chimney drain, Miradrain, or equivalent, should be placed behind retaining walls and

extend to within 18 inches below the top of the wall backfill to provide a drainage
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path to the perforated pipe. The top of the vertical drain should be capped with
18 inches of onsite soils.

The drainage system should be observed by the Geotechnical Consultant prior
to backfilling the retaining wall. Inspection of the drainage system may also be

required by the reviewing governmental agencies.

CHANNEL LINING

General: The proposed development includes a proposed soil cement channel
liner. Detailed construction plans for the soil cement channel liner are not yet
available and will be geotechnically reviewed in a future report. The following
preliminary recommendations can be used in the planning of the proposed bank
protection. The grading recommendations presented in the preceding sections are
also applicable to the proposed channel lining. Overexcavation of the natural soils is
not expected to be required for the lining, though existing fill soils should be
excavated and replaced with compacted fill. The backcut for the channel lining may
be sloped back at 1%:1. Concrete lined and soil-cement channel liners may be
inclined at 1%:1 or flatter. Grouted and ungrouted rip-rap liners may be inclined at
2:1 or flatter.

Soil Cement: It is expected that portions of the on-site alluvial soils will be
suitable for use in soil-cement. For estimating purposes, a cement content of 8 to
12%, by weight, may be used. To determine the actual required cement content, the
granular soils that are to be used in a soil-cement channel lining should be stockpiled.
Representative samples of the stockpiled material should be mixed with varying

amounts of cement, compacted, and cured for different time intervals. Based on the
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results of unconfined compression tests on the samples of the soil-cement mixtures,
the actual cement content to be used during construction can be determined. This
testing should take place when soil intended for soil cement manufacture has been
stockpiled on site.

The soil-cement should be placed in layers not more than 8 inches in thickness
and should be compacted to at least 95% of the maximum dry density at a moisture
content of no more than 2% over optimum for the soils. The placement of the soil-
cement should be performed under the observation of the Geotechnical Consultant,
who should perform sieve analyses, compaction, unconfined compression, and

moisture-density tests.

VISTA CANYON RANCH BRIDGE

It is proposed to construct the Vista Canyon Ranch Bridge to extend the
existing Lost Canyon Road across the Santa Clara River. The bridge will be two lanes
with a striped median and Class 1 Trail. The width of the bridge will be about
50 feet and the length about 650 feet. Construction plans for the bridge are not
currently available. Construction plans for the bridge will be geotechnically reviewed
in a future report. It is anticipated the bridge will be founded on driven or cast-in-

drilled-hole piles at bents and abutments.

GEOTECHNICAL OBSERVATION
Grading operations should be observed by the Project Geotechnical
Consultant.  The Project Geotechnical Consultant’s representative shall, at a

minimum, have the following duties:
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e  Observe the excavation so that any necessary modifications based on
variations in the soil/rock conditions encountered can be made;

e Observe the exposed subgrade 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 required or recommended
laboratory testing where necessary;

e  Observe the fill and backfill for uniformity during placement;

o Test fill for field density and compaction to determine the
percentage of compaction achieved during fill placement;

o Geologic observation of all cut slopes, keyways, backcuts and
geologic exposures during grading to ascertain that conditions
conform to those anticipated in the report; and

o Observe benching operations; observe canyon cleanouts for
subdrains, and subdrain installation.

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

should be familiar with the inspection requirements of the reviewing agencies.
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CITY OF SANTA CLARITA MUNICIPAL CODE SECTION 18.12.210
SUBSECTION 116.6

Based on the findings of this report and assuming the recommendations of this
report are incorporated in the design and construction of the project, it is our
professional opinion that building sites for proposed structures will be safe from
hazards of landslide, settlement or slippage, and proposed grading at the site will not

adversely affect the geologic stability of the site or adjacent properties.

GEOTECHNICAL CONSULTANT OF RECORD

This report has been prepared assuming that RTF&A will perform all geologic
and geotechnically-related field observations and testing. If the recommendations
presented in this report are to be utilized, but observation of the grading activities is
performed by others, the parties performing the work must review this report and
assume responsibility for recommendations contained herein or provide their own
recommendations. That party would then assume the title "Project Geotechnical
Consultant of Record" for the project.

A representative of the Project Geotechnical Consultant of Record should be
present to observe all grading operations as well as test compacted fills. A report
presenting the results of these observations and related testing should be issued upon
completion of these operations. All footing excavations should be observed by a
representative of the Geotechnical Consultant of Record, prior to placing steel or
pouring concrete into the excavations.
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The following are attached and complete this report:

Volume I
e References
° Geotechnical Maps — Figures 1.1 through 1.3 (in pocket)
e Geotechnical Cross Sections - Figure 2 (in pocket)

Volume II
e Appendix A - Explorations

Table A-1, Exploration Summary
RTF&A Current Borings Logs, B-9 through B-14, & HS-3 through HS-22 (40 pages)
RTF&A Boring Logs dated December 21, 2007, B-8 and HS-1- HS-2 (5 pages)
RTF&A Boring Logs dated February 10, 2005, B-1 through B-7 (10 pages)
Kehoe Testing Cone Penetrometer Test Soundings dated December 1-2, 2005,
CPT-1 through CPT-11 (38 pages)
RTF&A Boring Logs dated June 22, 2007, HS-1 & HS-2 (4 pages),
Kehoe Testing Cone Penetrometer Test Soundings dated May 30, 2007, CPT-1* &
CPT-2* (21 pages)

o Appendix B - Laboratory Tests
Schiff and Associates Corrosion Test Data dated September 24, 2008 (2 pages)
RTF&A Laboratory Tests Data dated December 21, 2007 (5 pages)
RTF&A Consolidation Test Data dated June 22, 2007 (1 page)
RTF&A Laboratory Test Data dated February 10, 2006 (6 pages)
e Appendix C - Liquefaction Analyses
e Appendlx D - Slope Stablhty Analyses
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