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JEMTREET PROPERTIES
1435 Reynolds Court
Thousand Oaks, California 91362
Subject: Geologic and Geotechnical Engineering Investigation Report,

Proposed 43-Lot Residential Development, Tentative Tract
52905, APN: 2826-020-012 and 2826-020-013, Santa Clarita,
Los Angeles County, California

1.0 INTRODUCTION

As requested, GeoSoils Consultants, Inc. (GSC) has prepared this geologic and geotechnical
engineering report for the subject property. The purpose of this report is to evaluate the
geologic and geotechnical engineering characteristics of the underlying earth materials in order

to evaluate their suitability to relative the planned improvements.

This report has been prepared for exclusive use of JemStreet Properties and their consultants,
and is non-transferable. This report has been prepared in accordance with generally accepted

geotechnical engineering practices in the County of Los Angeles at the time it was prepared.

The site was explored by drilling three borings with an 8-inch diameter hollow-stem limited
access rig on January 31, 2017, and by excavating eight backhoe test pits on February 15
2017. The field exploration procedures, boring logs, and test pit logs are attached as Appendix
A. Laboratory test procedures and results are enclosed in Appendix B. Stability Analyses are
included as Appendix C. The geologic site conditions are shown on the Geologic Map, Plate 1.

The Geologic Cross-Sections are included as Plates 2A and 2B.
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SITE DESCRIPTION AND PROPOSED DEVELOPMENT

2.1 Site Description

3.0

The subject site is located in the Santa Clarita Valley and is bounded by Tract No.
43896 (previously graded under the observation and testing by GeoSails, Inc.) and
Pico Canyon Road. The Legal descriptions include Tentative Tract 52905 and APN:
2826-020-012 and 2826-020-013. The currently vacant site occupies approximately
94.83 acres of hillside terrain. The site is accessible from Pico Canyon Park property
and a permit was required to gain access for exploratory equipment. An aerial

photograph showing the approximate location of the site is included as Figure 1.

Proposed Development

According to the conceptual grading plans prepared by Civil Design and Drafting,
Inc. dated April 2017, proposed development consists of a cut/fill grading operation
to create 37 lots for residential construction (Lots 1 through 37), 5 lots used as
desilting basins (Lots 38 through 42), and the final lot will be used as an
infiltration/retention basin (Lot 43). Each of the basins will be provided with stand
pipe and drainage pipes, and will outlet into the infiltration/retention basin on Lot 43.
In addition, the basin on Lot 43 will be provided with a stand pipe, which will allow
water to overflow the basin and enter the natural drainage course. The Geologic
Map is included as Plate 1 and Geologic Cross Sections are included as Plate 2A
and 2B.

GRADING

Grading of the site will consist of a cut/fill operation to create level building sites and associated

streets and basins. The grading will consist of a balanced cut and fill operation of several

thousand cubic yards. The main cut areas are located near the steeper regions of the tract and

the major fill areas are located in the regions of lower elevation, which include the drainages

located in the tract. The grading will involve the removal and recompaction of artificial fill,

alluvium, and weathered bedrock material, in addition to the mass-excavation.
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Site grading will create cut and fill slopes to a maximum height of approximately 80 feet. The
highest cut slope is shown on Section 5-5' and the highest fill slope is shown on Section 2-2'.
All slopes are designed at gradients of 2:1 or flatter with terrace benches at approximately 25-
foot intervals. Drainage swales are located at the top of all cut slopes located at the base of

natural slopes.

4.0 GEOLOGIC CONDITIONS

Geologic conditions of Tentative Tract 52905 were determined through research, field mapping,
and subsurface exploration, and the results were superimposed on the Geologic Map, Plate 1.
During grading, a geologist should be present to confirm the geologic conditions encountered on
the site are consistent with those presented herein. The following sections present our findings
concerning subsurface soil conditions, groundwater conditions, and expansion potential and

sulfate content of surficial site soils.

4.1 Regional Geologic Setting

The subject property is located within the Transverse Ranges of Geomorphic Provinces of
California. The Transverse Ranges consist of generally east-west trending mountains and
valleys, which are in contrast to the north-northwest regional trend elsewhere in the state.
The structure of the Transverse Ranges is controlled by the effects of north-south
compressive deformation (crustal shortening), which is attributed to the convergence
between the big bend of the San Andreas Fault north of the San Gabriel Mountains and the
motion of the Pacific Plate. The valleys and mountains of the Transverse Ranges are
typically bounded by a series of east-west trending, generally north dipping reverse faults

with left-lateral oblique movement.

The Transverse Ranges are characterized by a very thick, nearly continuous sequence of
Upper Cretaceous through Quaternary sediementary rocks that have been deformed into a
series of east-west trending folds associated with thrust and reverse faults. This

documentation has created interbasin highlands, and intervening lowlands.
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4.2 Local Regional Setting

The property is located within the southern part of the Newhall USGS 7.5-minute
quadrangle, and the northern part of the Oat Mountain USGS 7.5-minute quadrangle.
Bedrock of the Saugus Formation, Pico Formation, alluvium, and artificial fill underlie the
site. The distributions of these materials are shown on Plate 1 and are discussed in greater
detail below. A Regional Geologic Map is included as Figure 2.

4.3 Geoloqgic Structure

Bedding on the site strikes northwest and dips steeply to the north at angles ranging from
approximately 60 to 85 degrees. The backhoe test pits excavated on the site encountered
mostly massive sandstone. Bedding attitudes were obtained from field mapping; however,

most natural outcrops on the site also expose massive sandstone.

4.4 Subsurface Soil and Rock Conditions

We offer the following general description of materials encountered during our subsurface

explorations.

Artificial Fill (af):

The artificial fill on site was observed in two borings (B-1 through B-2) and in only three
of the test pits (TP-1 through TP-3). The fill on site had a maximum thickness of
approximately 10 feet and is anticipated to span the entire paved dirt access road and
the flat component of the site due to past grading activities from the surrounding area.
The artificial fill is mainly comprised of dark brown to medium yellow brown, silty fine to
medium sand. It is loose and moderately moist. It contains roots, rock fragments and
minimal trash. All fill on the site should be removed and if deemed suitable by the

geotechnical engineer, re-compacted in areas of proposed development.

Alluvium (Qal):

Alluvium is located within the active drainage areas of Lyons Canyon and its tributaries.
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It also underlies the artificial fill on site and was observed in all three borings (B-1

through B-3), as well as all eight test pits (TP-1 through TP-8). The alluvium on site had

a maximum thickness of approximately 14 feet. The alluvium consists of medium brown,

silty fine sand to silty medium to coarse sand. It contains coarse pebble to cobble sized

rock fragments. It is moderately moist and slightly to moderately dense. As such, at

depth the alluvial sediments are not suitable for structural support or placement of
compacted fill.

Saugus Formation (QTs):

Review of regional geologic maps (Figure 2) indicate bedrock of the Saugus Formation,
Sunshine Ranch (member of the Saugus Formation), and possibly Pico Formation at the
southern part of the site underline the tract. For the purposes of this report, we have
assigned all bedrock to the non-marine Saugus Formation of Pleistocene and Pliocene
age. The Saugus Formation generally consists of sandstone and conglomerate with

occasional zones of siltstone.

According to the field exploration data, the bedrock underlying the site mainly comprises
of light to medium gray, fine grained sandstone to siltstone and conglomerate comprised
of a coarse to fine grained sandy matrix with coarse pebble size clasts. The bedrock is

non-porous, dense, very hard, and slightly moist to dry.

The enclosed exploration logs in Appendix B provide a detailed description of the soil strata

encountered in our subsurface explorations.

Surface and Subsurface Water Conditions

Surface water on the site is limited to landscape irrigation and natural precipitation falling

directly on the site. Springs or seeps were not observed on the site.

At the time of our explorations (January 31, 2017 and February 15, 2017), groundwater was

not encountered in any of our borings or test pits. The groundwater maps from the Seismic

Hazards Zone Report for the Oat Mountain 7.5 minute quadrangle and the Newhall 7.5

minute quadrangle published by the California Geological Sdrvey indicate that the
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historically high groundwater level does not exceed approximately 75 feet below the existing

ground surface. Groundwater is not anticipated to be a factor for the proposed development.

4.6 Slope Stability

Slope stability analyses have been performed and the results are presented in Appendix C.
Analyses were performed on the highest natural slope and highest proposed cut and fill
slopes. Analyses were performed on Sections 2-2' (highest fill slope), 5-5" (highest cut
slope), and 9-9' (highest natural slope above areas of proposed development). In addition,
rapid drawdown analyses were performed on Section 1-1', which passes through the
proposed infiltration/retention basin on Lot 43.  Surficial stability analyses are also included

in Appendix C.

The results of the analyses indicate factors of safety above minimum code values, with the
exception of portions of the steeper natural slopes. Restricted Use Areas are therefore
recommended for the natural slopes and are shown on Plate 1. Additional discussion

regarding natural slopes is provided in Sections 5.1.2 and 6.4.

4.6.1 Shear Strengths

The shear strengths used throughout our analyses were based on data obtained during
our investigation of the site. A total of 4 shear tests were performed for the various on-
site materials. In addition, summaries of shear tests were performed and are included in

Appendix C.

4.7 Expansion Potential and Sulfate Content of Surficial Site Soils

Due to the variability of surficial soil throughout the site and the extensive grading that will
be performed, the final foundation design for the proposed structures should be based on
expansion index and sulfate tests performed at the completion of grading. Surficial soil
samples for testing should be obtained from various locations within the actual finished

building pad and the results will be presented in a final compaction report.
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Preliminary testing indicates that on site soils are sandy and have a low expansion index.
Chemical tests were performed on samples obtained from Boring B-1 at 15 to 20 feet and B-
2 at 20 to 23 feet. The results are presented in Appendix B.
5.0 FAULTING AND SEISMICITY

The project site is not within an Alquist-Priolo Earthquake Fault Zone and there are no active
faults on or adjacent to the property. However, this site has experienced earthquake-induced

ground shaking in the past and can be expected to experience further shaking in the future.

Earthquake Characterization: Earthquakes are characterized by magnitude, which is a

quantitative measure of the earthquake strength, based on strain energy released during a
seismic event. The magnitude of an earthquake is constant for any given site and is

independent of the site in question.

Earthquake Intensity: The intensity of an earthquake at a random site is not constant and is

subject to variations. The intensity is an indirect measurement of ground motion at a
particular site and is affected by the earthquake magnitude, the distance between the site
and the hypocenter (the location on the fault at depth where the energy is released), and the
geologic conditions between the site and the hypocenter. Intensity, which is often measured
by the Mercalli scale, generally increases with increasing magnitude and decreases with
increasing distance from the hypocenter. Topography may also affect the intensity of an
earthquake from one site to another. Topographic effects such as steep sided ridges or

slopes may result in a higher intensity than sites located in relatively flat-lying areas.

Seismic Design Criteria

The 2016 CBC (California Building Code) seismic coefficient criteria are provided here for

structural design consideration.

Under the Earthquake Design Regulations of Chapter 16, Section 1613 of the CBC 2016,
and based on the mapped values, the following coefficients and factors apply to the lateral-

force design for the proposed improvements at the site.
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2016 CBC Section 1613, Earthquake Loads
Site Class Definition D
Mapped Spectral Response Acceleration Parameter, S, (Table 1613.3.1 for 0.2 second) 3.089
Mapped Spectral Response Acceleration Parameter, S; (Table 1613.3.1 for 1.0 second) 0.980
Site Coefficient, F, (Table 1613.3.3(1) short period) 1.0
Site Coefficient, F, (Table 1613.3.3(2) 1-second period) 15
Adjusted Maximum Considered Earthquake Spectral Response Acceleration Parameter Sus (Eq. 16-37) 3.089
Adjusted Maximum Considered Earthquake Spectral Response Acceleration Parameter Swi (Eq. 16-38) 1.470
Design Spectral Response Acceleration Parameter, Sps (Eq. 16-39) 2.060
Design Spectral Response Acceleration Parameter, Spy (Eq. 16-40) 0.980

Notes: Location: Longitude: -118.57934, Latitude: 34.37667

1. Site Class Designation: Class D is recommended based on subsurface condition.
2. Ss, SMs, and SDs are spectral response accelerations for the period of 0.2 second.
3. S1, SM1, and SD1 are spectral response accelerations for the period of 1.0 second.

Conformance to the above criteria for seismic excitation does not constitute any kind of

guarantee or assurance that significant structural damage or ground failure will not occur if a

maximum level earthquake occurs. The primary goal of seismic design is to protect life and

not to avoid all damage, since such design may be economically prohibitive. Following a

major earthquake, a building may be damaged beyond repair, yet not collapse.

5.1 Secondary Earthquake Effects

Ground shaking produced during an earthquake can result in a number of potentially

damaging phenomena classified as secondary earthquake effects. These secondary

effects include ground rupture, landslides, seiches and tsunamis, seismically-induced

settlement, and liquefaction. Review of the State Seismic Hazard Zone maps for the

Newhall and Oat Mountain Quadrangles indicate the canyon bottoms are mostly within

zone of potential liquefaction and the slopes are in areas of potential seismic instability

(Figure 3). The site is not located within a Fault Hazard Zone. Descriptions of each of

these phenomenon and how it could potentially affect the proposed site are described

below:

5.1.1 Ground Rupture

Ground rupture occurs when movement on a fault breaks the ground surface and

usually occurs along pre-existing fault traces where zones of weakness already

exist. The State has established Earthquake Fault Zones for the purpose of

mitigating the hazard of fault rupture by prohibiting the-location of most human

GeoSoils Consultants Inc.
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occupancy structures across the traces of active faults. Earthquake fault zones
are regulatory zones that encompass surface traces of active faults with a
potential for future surface fault rupture. The site is not located within a State
established Earthquake Fault Zone and there are no know active faults within the
limits of the property; therefore, the ground rupture hazard potential for the site is

considered remote.

5.1.2 Landsliding

Earthquake-induced landsliding often occurs in areas where previous landslides
have moved and in areas where the topographic, geologic, geotechnical and
subsurface groundwater conditions are conducive to permanent ground
displacements. The natural slopes on the site are located mostly within zones of
potential seismic instability. Slope stability analyses have been performed and
the results are included in Appendix C. The results of the analyses indicate that
portions of the steeper natural slopes above the site have factors of safety less
than the required values. As a result, Restricted Use Areas are recommended

for these slopes and are shown on Plate 1.

5.1.3 Seiches and Tsunamis

A seiche is the resonant oscillation of a body of water, typically a lake or
swimming pool caused by earthquake shaking (waves). The hazard exists where
water can be splashed out of the body of water and impact nearby structures.
No bodies of constant water are near the site, therefore, the hazards associated

with seiches are considered low.

Tsunamis are seismic sea waves generated by undersea earthquakes or
landslides. When the ocean floor is offset or tilted during an earthquake, a set of
waves are generated similar to the concentric waves caused by an object
dropped in water. Tsunamis can have wavelengths of up to 120 miles and travel
as fast as 500 miles per hour across hundreds of miles of deep Ocean. Upon

reaching shallow coastal waters, the once two-foot high'wave can become up to
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50 feet in height causing great devastation to structures within reach. Tsunamis
can generate seiches as well. Due to the proximity of the site relative to the

ocean, seiches and tsunamis are not considered a hazard to the site.

51.4 Seismic Settlement

Seismically-induced settlement in unsaturated (dry) and saturated soils generally

occur due to the dissipation of pore pressure.

The potential for seismically-induced settlement is greatest in loose granular soils
(i.e., sands, silty sands, sandy silts), whereas cohesive soils (i.e., clays and silts)
are generally not prone to settlement. It should be realized that granular soils are

susceptible to settlement during a seismic event whether the soils liquefy or not.

All alluvium will be removed and recompacted in areas of proposed grading. The
resulting fill will be underlying by shallow bedrock composed of hard sandstone
and siltstone. Therefore, seismic settlement is not considered to be a hazard to

the site.

5.1.5 Liguefaction

Liquefaction describes a phenomenon where cyclic stresses, which are produced
by earthquake-induced ground motions, create excess pore pressures in
cohesionless soils. As a result, the soils may acquire a high degree of mobility,
which can lead to lateral spreading, consolidation and settlement of loose
sediments, ground oscillation, flow failure, loss of bearing strength, ground
fissuring, and sand boils, and other damaging deformations. This phenomenon
occurs only below the water table, but after liquefaction has developed, it can
propagate upward into overlying, non-saturated soil as excess pore water
escapes. The canyon areas on the site are located within zones of potential
liquefaction; however all alluvium will be removed to firm bedrock and replaced

as compacted fill; therefore, the liquefaction hazard is considered to be low.

MDN 19085

GeoSoils Consultants Inc.



Page 13
April 17, 2017
W.0. 6946

6.0 CONCLUSIONS AND RECOMMENDATIONS

1117 STATEMENT

Provided that the recommendations in this report are implemented, it is GSC's opinion that
the proposed development will be safe from the hazards of landslide, settlement or
slippage. Furthermore, the completed development will not adversely affect the stability of

the adjacent properties nor be adversely affected by adjacent properties.

The recommendations provided in this report are applicable for development on the proposed
lots provided the structures are constructed with roof gutters and downspouts and the yards has
positive drainage that is maintained away from structures. Therefore, it is important that
information regarding drainage and site maintenance be passed on to future homeowners.
Geologic constraints associated with the proposed lots, as well as recommended mitigation, are

presented below.

As in most of Southern California, the site lies within a seismically-active area, therefore

earthquake resistant structural design is recommended.

The following geotechnical recommendations for site preparation, foundation design, slabs-on-
grade, and drainage should be incorporated into final design and construction. All such work
and design shall be in conformance with local governmental regulations or the

recommendations contained herein, whichever is more restrictive.

6.1 Removals

Based on the results of the subsurface exploration, laboratory testing, and engineering
analyses, removals of artificial fill, alluvium and weathered bedrock material will be required
in areas of proposed grading. Removals should extend into hard/dense bedrock of the
Saugus Formation (QTs). Removals at the toe of fill slopes should extend laterally beyond

the toe at a distance equal to the depth of removal.

The laboratory testing results indicate that the Saugus Formation bedrock is suitable for

structural support, provided that the loose surficial soils and upper section of the weathered
MDN 19085
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bedrock are removed. Recommendations for processing, subgrade preparation, fill

placement, and grading are presented in the Grading section of this report (6.8).

6.2 Cut Slopes

All cut slopes should be planned at a gradient of 2:1 or less and slope stability analyses
indicate factors of safety above minimum requirements. Bedrock materials should perform
well at this gradient where geologic structure is favorable. Stabilization of cut slopes may be
required during grading if adverse geologic structure is exposed; however, bedding on the
site is poorly defined and steeply dipping; therefore, the potential for cut slope instability is
low.

During grading, detailed mapping will be performed on all cut slopes. If conditions differ
from those anticipated, or if weak bedding planes are exposed, additional recommendations
will be provided. Adequate area exists on the site to stabilize or buttress any slope with
adverse geology. Details for stabilization and buttress fills are presented on the Typical

Buttress Section Design figure (Figure 4) and Typical Stabilization Fill Design (Figure 5).

6.3 Fill Slopes

Fill slopes should be constructed at slope ratios of 2:1 (Horizontal: Vertical) between
benches or flatter. Slope stability analyses were performed on Section 2-2" and the results
indicate factors of safety above minimum requirements. Surficial stability analyses are
included in Appendix C. Confirmatory shear testing shall be performed during grading to
ensure fill slopes are constructed with material that meets the shear test result used in the
slope stability analyses. The results of the testing shall be submitted in monthly progress
reports.

The infiltration/retention basin on Lot 43 shall be constructed with fill slopes at a gradient of
3:1 up to the high water level. Rapid drawdown analyses indicate factors of safety above

minimum requirements at these gradients (Appendix C).

To maintain safety factors for surficial stability, intermediate drainage terraces are

recommended for all fill slopes steeper than 5:1 with slope height greater than 30 feet. Fill
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