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Dear Mr. Gregory,

In accordance with your request, and our proposal dated February 20, 2014, we have completed a
supplemental geotechnical investigation for the subject project. We are presenting herewith the
supplemental report with our findings and recommendations.

In general, we found that the subject site is suitable for the proposed development, provided the
recommendations provided herein are followed. The main geotechnical conditions encountered that will
affect the proposed project include potentially compressible soils, hard metamorphic rock, and cut/fill
transitions. These conditions are discussed in the attached report.

If you have any questions after reviewing this report, please do not hesitate to contact our office. This

opportunity to be of professional service is sincerely appreciated.

Troy S. Wilson, CEG # 2551

Respectfully submitted,
CHRISTIANAHEELER ENGINEERING

Daniel B. Adfer, RCE # 36057
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SUPPLEMENTAL PRELIMINARY GEOTECHNICAL INVESTIGATION REPORT

LAKE JENNINGS MARKETPLACE
LAKE JENNINGS PARK ROAD AND OLDE HWY 80
SAN DIEGO COUNTY, CALIFORNIA

INTRODUCTION

This report presents the supplemental preliminary geotechnical investigation performed for the proposed
shopping center to be located at the southeastern intersection of Lake Jennings Park Road and Olde Highway
80, in San Diego County, California. Figure Number 1-3, in Appendix H of this report, presents the regional,

vicinity and responsibility area maps.

To assist in the preparation of this report, we have been provided with a Preliminary Site Plan prepared by
Smith Consulting Architects, dated December 13, 2013, and a preliminary grading plan prepared by Stuart
Engineering, dated March 26, 2014. A copy of the grading plan was used as the base for our Site Plan and
Geotechnical Map and is included herewith as Plate No. 1. In addition, we were provided with a “Report of
Preliminary Geotechnical Investigation, Lake Jennings Village” prepared by Southern California Soil &
Testing, Inc. (SCS&T), dated February 21, 2008. The subsurface exploration logs and laboratory test results
from the SCS&T geotechnical report are included in Appendix C.

This report has been prepared for the exclusive use of Southcoast Development, LLC and its design
consultants for specific application to the project described herein. Should the project be changed in any
way, the modified plans should be submitted to Christian Wheeler Engineering for review to determine their
conformance with our recommendations and to determine whether any additional subsurface investigation,
laboratory testing and/or recommendations are warranted. Our professional services have been performed,
our findings obtained, and our recommendations prepared in accordance with generally accepted engineering

principles and practices. This warranty is in lieu of all other warranties, express or implied.
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PROJECT LOCATION

The project is located in east San Diego County near the community of Lakeside in Fast San Diego County,
south of Old Highway 80, and east of Lake Jennings Park Road (Figures 1 and 2). The project site is mapped
within the State Responsibility Area (Figure 3).

PROJECT DESCRIPTION

The proposed project is a commercial shopping center located on an existing vacated site. Work to be done
including supporting infrastructure such as sewer, road improvements and utilities, the vacation of an existing

paved road, and dedication of a biological open space easement on an approximately 13.10 acre site.

COMMERCIAL SHOPPING CENTER: The project proposes to construct a commercial shopping
center with 76,100 square feet (sf) of building area. The project would include six structures, all of which will

be located on individual lots. The development will include the following:

1. Market Building (Building A — 43,000 sf) located along the east side of the project site.

2. Financial Building with drive through (Building B — 4,500 sf) located on the northeast intersection of
Olde Highway 80 and the proposed signalized project entrance on Olde Highway 80.

3. Restaurant with drive through (Building C — 3,500 sf) located on the northwest intersection of Olde
Highway 80 and the proposed signalized project entrance on Olde Highway 80.

4. Restaurant-Retail Building (Building D — 9,600 sf) located along the southern boundary of the
project’s developed atea.

5. Gas Station with convenience store and car wash (43,800 sf pad) at the intersection of Olde Highway
80 and Lake Jennings Park Road, and Commercial Building (Building E — 3,000 sf) located directly
south of the gas station.

6. Restaurant-Retail Building (Building F — 12,500 sf) located along the southern boundary of the

project’s developed area. Building I shares a common wall with Building D.

TRAIL COMPONENT: The project will construct a multi-use trail suitable for pedestrians and equestrian
users. The trail will be 10 feet wide and constructed of decomposed granite material. The trail segments
adjacent to the two public streets are proposed as standard trail pathways per the Park Lands Dedication
Otrdinance (PLDO). The trail segment within the open space lot will run along the southern edge of the
development area (immediately north of the proposed open space area) within a 20 foot wide trail easement

and will include a 10 foot wide treadway.
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ACCESS: The project requires four access points; one from Ridge Hill Road located on the west side of the
project, and three others located along Olde Highway 80; a right-in (only) approximately 200 feet east of the
intersection of Olde Highway 80 and Lake Jennings Park Road, a full signalized project entry half way along
the project frontage, and a second non-signalized project entry (right in — right out only) near the northeast

corner of the property.

WALLS AND SIGNAGE: There will be a comprehensive coordinated sign program designed for the
project. It includes a Freeway Pylon Display, Monument Center 1D Displays, Monument Signage at the
signalized entrance on Olde Highway 80, and a state required Gas Pricing Sign for the gas station,

convenience store and car wash Pad.

PARKING: The project proposes 389 parking spaces. The project parking is almost entirely located within
the central portion of the site and will largely be out of the casual view of traffic on Lake Jennings Park Road
and Olde Highway 80. The County of San Diego Zoning Ordinance requires a total of 389 parking spaces to
be provided by the proposed project based on the size and uses proposed in the buildings. Therefore, the

project meets the parking requirements of the County of San Diego Zoning Ordinance.

LANDSCAPING PLAN: A landscape plan has been prepared for the project. The landscape plan
incorporates a variety of species that are intended to provide a visual buffer from Interstate 8 and be
compatible with the riparian zone associated with Los Coches Creek. The plant palette reflects a selection of

native plant material which can naturally be found in riparian zones of Southern California.

PROJECT SCOPE

Our supplemental geotechnical report was intended to provide updated recommendations for the currently
planned design and construction. The supplemental geotechnical investigation consisted of surface
reconnaissance, subsurface exploration, laboratory tests, analysis of the field and laboratory data, and review
of the SCS&T geotechnical report and relevant geologic literature. In consideration of the conditions at the
site, the proposed construction, and site access constraints, the following services were provided as part of
our supplemental investigation. Our scope of service did not include assessment of hazardous substance
contamination, recommendations to prevent floor slab moisture intrusion or the formation of mold within
the structures, evaluation or design of storm water infiltration facilities, or any other services not specifically

described in the scope of services presented below.
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Perform minor grading to provide access for subsurface exploration equipment to the southern
portion of the site.

Excavate six backhoe trenches in order to explore the existing soil conditions.

Backfill the trenches with the removed soil. It should be noted that the soil was not compacted and
will need to be removed and replaced as compacted fill during the site grading.

Obtain a boring permit from the County of San Diego Department of Environmental Health to
conduct the proposed subsurface investigation.

Perform approximately ten Cone Penetration Tests (CPT) and seven small-diameter borings in order
to explore the existing soil conditions.

Backfill the CPT holes and borings using a grout or a grout/bentonite mix as required by the County
of San Diego Department of Environmental Health.

Evaluate, by review of the CPT results, limited laboratory tests, and our experience with similar soils,
the engineering properties of the various soil strata that may influence the proposed construction,
including beatring capacities, expansive characteristics and settlement potential.

Describe the general geology at the site, including possible geologic hazards that could have an effect
on the proposed construction, and provide the seismic design parameters as required by the 2013
edition of the California Building Code.

Address potential construction difficulties that may be encountered due to soil conditions,
groundwater or geologic hazards, and provide recommendations concerning these problems.
Quantitatively address the potential for soil liquefaction and dynamic settlement at the site in the
event of a design level seismic event.

Provide preliminary site preparation and grading recommendations for the anticipated work.

Provide preliminary foundation recommendations for the type of construction anticipated.

Provide preliminary pavement recommendations.

Provide a supplemental preliminary geotechnical report that presents the results of our investigation
which includes a plot plan showing the location of our subsurface explorations, excavation logs,

laboratory test results, and our conclusions and recommendations for the proposed project.

Although tests for the presence of soluble sulfates within the soils that may be in contact with reinforced
concrete were performed as part of the original SCS&T geotechnical investigation, it should be understood
Christian Wheeler Engineering does not practice corrosion engineering. If such an analysis is considered
necessary, we recommend that the client retain an engineering firm that specializes in this field to consult with
them on this matter. The results of these tests should only be used as a guideline to determine whether

additional testing and analysis is necessary.
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FINDINGS

SITE DESCRIPTION

The subject site is an irregular-shaped property located southeast of the intersection of Lake Jennings Park
Road and Olde Highway 80 in San Diego County, California. The site covers approximately 13 acres. The
property is bounded on the north by Olde Highway 80, on the east by Rios Canyon Road and commercial
property, on the west by Ridge Hill Road and vacant land, and on the south by rural residential property and
Los Coches Creek. Pecan Lane traverses the northern portion of the site in an east-west direction.
Additional existing improvements include several abandoned residential structures. Two cultural open
easement areas exist in the south central portion of the site. Topographically, the majority of the site slopes
gently in a general southwesterly direction. However, a relatively small hillside exists at the northwestern
corner of the site. In addition, descending slopes associated with the Los Coches Creek bank exist at the
southern portion of the site. Elevations range from about 692 feet the northeastern corner of the site to

about 649 feet at the southwestern cornet.

GENERAL GEOLOGY AND SUBSURFACE CONDITIONS

GEOLOGIC SETTING AND SOIL DESCRIPTION: The subject site is located in the Foothills
Physiographic Province of San Diego County. Based on the results of our subsurface explorations and review of
pertinent, readily available geologic literature, we have determined that the site is underlain by Jurassic and
Cretaceous-age metamorphic rock, Quaternary-age colluvium and alluvium, residual soils, and man-placed fill

materials (see Plates No. 1 through 4). These materials are described individually below:

ARTIFICIAL FILL (Qaf): Man-placed fill soil was encountered in the northeastern portion of the
site and is associated with existing improvements. It is anticipated that additional fill soils exist
locally in other portion of the site. Within the subsurface explorations, the maximum fill depths
encountered were approximately 4 feet below existing grade. The existing fill soils typically consisted
of brown, humid, loose, silty sand (SM) with some cobble. The fill material was judged to possess a

low expansion index (EI between 21 and 50).

RESIDUAL SOILS: Residual soils comprised of topsoil and subsoil was encountered in several of
the subsurface explorations. In general, where encountered, the residual soils were observed at
grade. However, in some cases the residual soils was observed underlying the artificial fill. The

residual soils extend to a combined maximum depth of about 3 feet. The topsoil consists of dark



CWE 2140061.02R June 25, 2014 Page No. 6

brown and grayish-brown, humid to moist, loose, silty sand (SM). The subsoil consists of grayish-
brown and brown, damp, loose to medium dense, silty sand (SM) and clayey sand (SC). The residual

soils were judged to possess a low expansion index (EI between 21 and 50).

YOUNGER ALLUVIUM (Qya): Although younger alluvium was not encountered within our
subsurface investigation, this material is expected to overlie the metamorphic rock in Los Coches
Creek at the southern edge of the site. The alluvium is expected to consist primarily of humid to

saturated, loose to medium dense, silt and sand mixtures (SM, SP, and SW).

COLLUVIUM (Qcol): Colluvium was encountered underlying the majority of the property with
the exception of its northeastern portion. In general, the colluvial soils ranged in thickness from a
few feet up to about 30 feet (boring B-5). The colluvium typically consisted of brown, dark brown
and reddish-brown, humid to saturated, loose to medium dense, silty sand (SM), well graded sand
(SW) with silt and gravel; soft, sandy silt, and sandy silt with clay (ML). The colluvium was judged to

possess a low expansion index (EI= 38 and 42).

JURASSIC AND CRETACEOUS METAMORPHIC ROCK (KJms): Jurassic and Cretaceous-
age metamorphic rock was encountered at grade in the northeastern corner of the site and underlying
the fill soils and colluvium and alluvium in all other areas of the site. The rock generally consisted of
gray, olive gray, and brown material that, when decomposed, breaks down into a silty sand with
gravel and cobble (SM) and sandy gravel with silt and cobble (GM). Hard rock outcrops exist at the
northeastern portion of the property. In addition, the subsurface explorations encountered refusal at
varying depths as noted in the exploration logs. The rock ranges from decomposed to hard, and
based on our observations, some of the rock appears to be non-rippable. In addition, hard rock
floaters may exist within the decomposed portion of the rock as well within the colluvium and

alluvium. The decomposed rock was judged to have a very low expansion potential (E1<20).

ANTICIPATED PROPOSED BUILDING PADS GEOLOGIC CONDITIONS: The generalized
geologic conditions anticipated for each proposed building pads are summarized hereinafter based on the
subsurface explorations performed in conjunction with this supplemental investigation and the information
provided in the SCT&T report. It should be understood that the following descriptions are based on limited

data and may differ substantially from the conditions encountered during grading.

PROPOSED BUILDING PAD A: Proposed grading for Building Pad A will consist of cuts and

fills up to about 23 feet and 4 feet deep, respectively. It is anticipated that the majority of the cut
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portion of the pad will expose metamorphic rock at finish grade elevations. However, a contact with
relatively deep colluvium may exist near the southern edge of the proposed structure (T-16 SCT&T).
Large hard rock outcrops exist at the northern portion of the pad. Our recent borings (B-6 and B-7)

indicate that the rock is rippable to a depth of about 9 feet below existing grade.

PROPOSED BUILDING PAD B: Proposed grading for Building Pad B will consist of fills up to
5 feet deep. Itis anticipated that Building Pad B is undetlain by up to about 4 feet of fill soils and/or

colluvium. These materials are in turn undetlain by metamorphic rock.

PROPOSED BUILDING PAD C: Proposed grading for Building Pad C will consist of fills up to
3 feet deep. It is anticipated that Building Pad C is undetlain by fill soils and/or colluvium. The fill
soils appear to be relatively shallow and not exceed about 3 feet in depth. The colluvium ranges in
depth from about 4 feet to 13 feet below existing grade. The colluvium is underlain by metamorphic

rock. The contact between the colluvium and the rock dips sharply to the south and west.

PROPOSED BUILDING PADS D AND F: Proposed grading for Building Pads D and F will
consist of fills up to 13%2 feet deep. It is anticipated that Building Pads D and F are undetlain by
colluvium ranging in depth from about 11 feet to at 22 feet below existing grade. The colluvium is
underlain by metamorphic rock. The contact between the colluvium and the rock dips to the south

and east.

PROPOSED BUILDING PAD E: Proposed grading for Building Pad E (including pump
canopies) will consist of cuts up to 13 feet deep. It is anticipated that grading will expose
metamorphic rock at proposed finish grade elevations. The borings performed by SCS&T (B-7 and

B-8) indicate that the rock is rippable to a depth of about 8 feet below existing grade.

GROUNDWATER: Groundwater was not encountered in any of our recent subsurface explorations.
However, groundwater perched on the underlying rock was encountered during the SCS&T investigation in
trenches T-4, T-10, T-11 and borings B-4 and B-5 at depths ranging from about 13 feet to 18 feet below
existing grade. In addition, seepage was encountered in trench T-14 at a depth of about 4 feet at the contact
between colluvium and decomposed rock. It appears that the groundwater and seepage encountered during
the SCS&T investigation (October 2005) is seasonal and/or related to periods of increased precipitation. The
groundwater potential effect on the proposed grading or construction should be evaluated prior to the
beginning of grading operations. At the present time, we do not anticipate that any groundwater-related

problems will be encountered either during or after the proposed construction. However, it should be
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recognized that minor groundwater seepage problems might occur after construction and landscaping at a site
even where none were present before construction. These are usually minor phenomena and are often the
result of an alteration in drainage patterns and/or an increase in irrigation water. Based on the anticipated
construction and landscaping, it is our opinion that any seepage problems that may occur will be minor in
extent. Itis further our opinion that these problems can be most effectively corrected on an individual basis

if and when they occur.

TECTONIC SETTING: It should be noted that much of Southern California, including the San Diego
County area, is characterized by a series of Quaternary-age fault zones that consist of several individual, en
echelon faults that generally strike in a northerly to northwesterly direction. Some of these fault zones (and the
individual faults within the zones) are classified as “active” according to the criteria of the California Division of
Mines and Geology. Active fault zones are those that have shown conclusive evidence of faulting during the
Holocene Epoch (the most recent 11,000 years). The Division of Mines and Geology used the term “potentially
active” on Earthquake Fault Zone maps until 1988 to refer to all Quaternary-age faults for the purpose of
evaluation for possible zonation in accordance with the Alquist-Priolo Earthquake Fault Zoning Act. The
Alquist-Priolo Act requires the State Geologist to zone faults that are “sufficiently active” and “well-defined” to
have a relatively high potential for ground rupture. The Division of Mines and Geology no longer uses the term

“potentially active.”

The nearest active fault zone is the Rose Canyon Fault Zone, which is located approximately 26 kilometers to
the west. Other active fault zones in the region that could possibly affect the site include the Rose Canyon,
Coronado Bank and Palos Verde Fault Zones to the west and the Elsinore, Earthquake Valley, San Jacinto,

and San Andreas Fault Zones to the northeast.

GEOLOGIC HAZARDS

GENERAL: The site is located in an area where the risks due to significant geologic hazards are relatively
low. No geologic hazards of sufficient magnitude to preclude use of the site for residential purposes are
known to exist. In our professional opinion and to the best of our knowledge, the site is suitable for the

proposed improvements.

SURFACE RUPTURE: There are no known active faults that traverse the subject site. Our review of the
referenced reports indicates that faulting was not observed on the subject site during the investigations or
during the grading operation; therefore, it is our professional opinion that the potential for surface rupture on

the subject site is very low.
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LANDSLIDE POTENTIAL AND SLOPE STABILITY: The Relative Landslide Susceptibility and
Landslide Distribution Map of the El Cajon Quadrangle prepared by the California Division of Mines and
Geology (Tan, 1995) indicate that the site is situated within Relative Landslide Susceptibility Area 3-1. Area
3-1 is considered to be “generally susceptible” to slope failures. Based on the findings of this investigation, it

is our professional opinion that the potential for slope failures within the site is relatively low.

FLOODING: According to the maps prepared by the Federal Emergency Management Agency, the
southern portion of the site near the Los Coches Creck is located within Zone A, which is considered within

the 100-year floodplain.

TSUNAMIS: Tsunamis are great sea waves produced by submarine earthquakes or volcanic eruptions. The site

is not subject to risk from tsunamis.

SEICHES: Sciches are periodic oscillations in large bodies of water such as lakes, harbors, bays or

reservoirs. The site will not be affected by seiches.

LOS COCHES CREEK: The Los Coches Creek traverses the southern portion of the site in a westerly
direction. Although no surface flow was observed at the time of our recent subsurface investigation, surface
flow was observed at the time of the SCS&T investigation (October 2005). Surface flow exists in the creek

during the rainy season and may rise substantially during periods of heavy precipitation.

LIQUEFACTION

GENERAL: Based on the potential groundwater elevation and the density of the underlying fill and natural
material, it is our professional opinion that the near-surface soils encountered at the site possess a low risk
potential for liquefaction. In order to be subject to liquefaction, three conditions must be present: loose
sandy or cohesionless silty deposits, shallow groundwater, and earthquake shaking of sufficient magnitude
and duration. Based on our site-specific study, it appears that shallow groundwater is present at the site and
strong earthquake shaking may affect the site. Additionally, as described in the Geologic Setting and Soil
Description section of this report above, the materials below the shallow water table in the project area consist
of Holocene-age colluvium and alluvium that contains layers of sand (SP), silty sand (SM), and low to medium

plasticity silts (ML) that are expected to have soil properties conducive to liquefaction.

It should be noted that the following discussion is in no way a guarantee that the analysis will accurately

predict the liquefaction potential at the site. The analysis provides general information only on the site
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liquefaction potential. It should be noted that many of the parameters used in liquefaction evaluations are
subjective and open to interpretation, and that much is yet unknown about both the seismicity of the San

Diego area and the phenomenon of liquefaction.

DESCRIPTION OF ANALYSIS: Our analysis was performed using the Cliq (version 1.7) software
developed by Geologismiki, in which the results of our CPT soundings were input and evaluated in
accordance with the procedure recommended by the National Center For Earthquake Engineering Research
(NCEER, 1998). Our analyses were limited to the upper 50 feet of soils as liquefaction below that depth is
not considered to have a significant effect on surface improvements. An assumed finish grade elevation of 40
feet was used in the analyses. Additionally, an algorithm was applied within the software to make corrections

for thin stiff layers embedded within softer zones (Robertson, 2009).

EARTHQUAKE PARAMETERS: As permitted in Section 1803.5.12 of the California Building Code, our
calculations were performed using a peak ground acceleration (PGAy = 0.40g) as determined using the
procedures set forth in Section 11.8.3 of ASCE 7-10. We have also performed a seismic hazard deaggregation
using the interactive program available on the U. S. Geological Survey website. Within the USGS program,
the site coordinates were entered and a deaggregation was performed based on the peak ground acceleration
with a two-percent probability of exceedance in 50 years (0.40g) for soil with Vs3= 350 m/s (Soil Site Class
D). For the subject site, this yielded a modal earthquake magnitude of 6.2. Based on this result and the
proximity of the site to the Rose Canyon and Elsinore Fault Zones, we have used an earthquake magnitude

of 6.9 in our liquefaction evaluation.

POTENTIAL FOR LIQUEFACTION: Using the parameters described above, the results of our
liquefaction analyses indicate that some of the saturated sandy and silty portions of the colluvium and
alluvium within the upper approximately 50 feet possess factors-of-safety against soil liquefaction of less than

1.0 and are therefore considered liquefiable.

POST LIQUEFACTION RECONSOLIDATION SETTLEMENT: The potential amount of total
vertical settlement due to reconsolidation of the liquefied soils was estimated within the Cliq software using
the methods presented by Zhang et al, 2002. The estimated settlements for the five CPT soundings

performed on-site ranged from approximately 0 to 1 inch.

In terms of differential settlement, CGS Special Publication 117 notes that considerable difficulty exists in
trying to “reliably estimate” the amount of differential settlement at a site caused by soil liquefaction. As

such, a conservative estimate of differential settlement at any given site can be assumed to be two-thirds of
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the total liquefaction-induced settlement (CGS, 2008). Using this criterion, without any deep ground
modification procedures, the subject project area may be assumed to be subject to approximately %4 inch of

liquefaction-induced, differential settlement.

CONCLUSIONS

In general, it is our opinion and judgment that the subject property is suitable for the proposed development,
provided the recommendations provided herein are followed. The main geotechnical conditions encountered
that will affect the proposed project include existing potentially compressible fill soils, residual soils and
colluvium, non-rippable metamorphic rock, as well as cut/fill transitions. These conditions are discussed

hereinafter.

POTENTIALLY COMPRESSIBLE SOILS: The property is undetlain by potentially compressible
fill soils and residual soils. As encountered in the subsurface explorations, the fill and residual soils
extend to a maximum depth of about 4 feet and 3 feet below existing grade, respectively. These
materials are considered unsuitable, in their present condition, for the support of settlement sensitive
improvements and will require removal and replacement as compacted fill. Colluvium was found
underlying the surficial soils throughout the majority of the property. As encountered in the
subsurface explorations, these deposits range up to a maximum depth of about 30 feet (SCS&T B-5).
Some of these materials were found to be potentially compressible and collapsible upon saturation. It
is therefore recommended that these materials be partially removed and replaced as compacted fill as
recommended hereinafter. Removal depths will depend on the characteristics of individual

improvements and the geotechnical conditions at their proposed locations.

METAMORPHIC ROCK: Metamorphic rock exists at grade or shallow depths at the northwestern,
and northeastern and eastern portions of the site. In general, cuts up to about 23 feet in depth are
proposed in these areas. It is anticipated that heavy ripping and/or blasting will be necessaty to
achieve the proposed grades. In addition, undercutting proposed building pads exposing rock at grade
is recommended in order to facilitate construction and landscaping. Furthermore, grading in these

areas will generate oversized rock requiring special handling.

CUT/FILL TRANSITION: Based on the proposed grading layout, it is anticipated that the
structure proposed for Building Pad A will span a cut/fill transition. This condition will be mitigated
by the undercuts recommended due to the hard rock anticipated for the majority of the pad.

Additional cut/fill transitions may occur in other proposed building pads due to the proposed site
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preparation recommendations. It is anticipated that this potential condition will be unlikely or limited

in extent. This condition will be addressed as necessary during construction.

RECOMMENDATIONS

GRADING AND EARTHWORK

GENERAL: All grading should conform to the guidelines presented in the California Building Code, the
minimum requirements of the County of San Diego, and the Recommended Grading Specifications and Special

Provisions attached hereto, except where specifically superseded in the text of this report.

PREGRADE MEETING: It is recommended that a pre-construction meeting including representatives of
the owner, grading contractor, and Christian Wheeler Engineering be held to discuss the recommendations of

this report and address any issues that may affect grading or construction operations.

OBSERVATION OF GRADING: Continuous observation by the Geotechnical Consultant is essential
during the grading operation to confirm conditions anticipated by our investigation, to allow adjustments in
design criteria to reflect actual field conditions exposed, and to determine that the grading proceeds in general

accordance with the recommendations contained herein.

CLEARING AND GRUBBING: Site grading should begin with the demolition of the existing structures
and improvements. The resulting debris as well as all vegetation and any other deleterious materials should be
removed from the portions of site that will be graded and/or will receive improvements. The resulting materials
should be disposed of off-site. Discing of the vegetation is not considered an appropriate means to remove
the vegetation and could result in the requirement that soils contaminated with vegetation be exported from

the site.

SITE PREPARATION: Site preparation should begin with the removal of all fill material and residual soils
that are not removed by planned grading. Based on our subsurface explorations, the maximum fill and
residual soils removal depth is expected to be about 4 feet and 3 feet below existing grade, respectively.
Deeper removals may be necessary in areas of the site not investigated. Fill soils associated with the
exploratory trenches should also be removed. In addition, existing colluvium underlying the site should be
removed. The minimum colluvium removal depth should be 5 feet below existing or proposed grade,
whichever is more. However, within the area of proposed Buildings D and F and Building C, the minimum

removals depth should be increased to 10 feet. If the colluvium/alluvium undetlying a proposed structure is
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not removed in its entirety and metamorphic rock is encountered within the removal excavation, additional

recommendations may be necessary. This condition will be evaluated during grading operations.

The horizontal limits of the removals should include the entire area of the site to be developed. However, no
removals are necessary beyond the proposed retaining wall adjacent to the 100-year flood limit or the toe of
the proposed fill slope along the southern edge of the proposed development. Deeper removals for proposed
Buildings D and F should extend at least 15 feet beyond the perimeter of the proposed structures. All areas
cleaned out of unsuitable soils should be approved by the geotechnical engineer or his representative prior to
replacing any of the excavated soils. The excavated materials can be replaced as propetly compacted fill in
accordance with the recommendations presented in the “Compaction and Method of Filling” section of this

report.

PROCESSING FILL AREAS: Prior to placing any new fill soils or constructing any new improvements in
areas that have been cleaned out to receive fill, the exposed soils should be scatified to a depth of about 12
inches, moisture-conditioned, and compacted to at least 90 percent relative compaction. In areas to support
fill slopes, keys should be cut into the competent supporting materials. The keys should be at least 10 feet
wide, and be sloped back into the hillside at least two percent. The keys should extend at least 1 foot into the
competent supporting materials. Where the existing ground has a slope of 5:1 (horizontal to vertical) or

steepet, it should be benched into as the fill extends upward from the keyway.

CULTURAL OPEN EASEMENT AREAS: Two cultural open easement areas exist in the south central
portion of the site. Site preparation in these areas will be limited to the removal of existing vegetation.
Shallow fills, up to about 4 feet in depth are proposed in this area. Itis recommended that stabilizing fabric

such as Mirafi 370 HP is placed over this area prior to fill placement.

CUT AREAS: It is recommended that metamorphic rock underlying the cut areas be undercut to a minimum
depth of 4 feet below finish pad grade, 3 feet below the bottom of footings (1 foot below retaining wall footing
keys), or deepest anticipated excavation depth, whichever is deepest. Rock undercut should extend at least 5
feet beyond the perimeter of the structure or improvement. In proposed parking areas, the minimum undercut
depth and limits may be reduced to 2 feet below proposed subgrade. The undercuts should be performed in
such a way that low areas with impaired drainage are not created. Undercut areas should be backfilled with

properly compacted, low expansive fill (E1<50).
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UNDERGROUND UTILITY EXCAVATIONS: Consideration should be given to undercutting areas to
receive proposed underground utilities. Undercut areas should be backfilled with properly compacted, low

expansive fill (EI<50).

EXCAVATION CHARACTERISTICS: Non-rippable rock should be anticipated at the northwestern,
northeastern and eastern portions of the site at depths ranging from at grade (northeastern corner) to about 9
feet from existing grade. The materials encountered above said depth consist of rippable to moderately rippable
soil and rock. Heavy ripping, splitting and/or blasting will be necessary to achieve proposed pad grades and
excavations. Proposed cuts in moderately rippable and non rippable rock will likely produce primarily angular
gravel-and cobble-size materials up to 12 inches, and/or oversized matetials depending on the blasting pattern.

Furthermore, this material typically has little to no fines, thus requiring mixing with on-site soils.

OVERSIZED ROCK: Oversized rock is defined as rock exceeding 6 inches in maximum dimension.
Oversized rock will be generated from proposed cuts in areas underlain by metamorphic rock. Oversized
rock may be broken into smaller pieces, utilized for landscaping purposes and/or placed in accordance with
the recommendations contained in the “Compaction and Method of Filling” section of this report, Plate No.

5, or County of San Diego specifications, whichever are more stringent.

GROUNDWATER: Groundwater perched on the metamorphic rock was encountered in some of the
subsurface explorations performed by SCS&T (October 2005). It appears that this groundwater is seasonal
and/or related to petiods of increased precipitation. The groundwater potential effect on the proposed

grading or construction should be evaluated prior to the beginning of grading operations.

COMPACTION AND METHOD OF FILLING: Except as noted below, all structural fill placed at the
site should be compacted to a relative compaction of at least 90 percent of maximum dry density as determined
by ASTM Laboratory Test D1557. Fills should be placed at or slightly above optimum moisture content, in lifts
six to eight inches thick, with each lift compacted by mechanical means. Fills should consist of approved earth
material, free of trash or debris, roots, vegetation, or other materials determined to be unsuitable by our soil
technicians or project geologist. Fill material should be free of rocks or lumps of soil in excess of six inches in

maximum dimension.

Utility trench backfill within 5 feet of the proposed structures and concrete flatwork should be compacted to
a minimum of 90 percent of its maximum dry density. The upper 12 inches of subgrade beneath asphalt

concrete pavement sections should be compacted to 95 percent of its maximum dry density. This
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compaction should be obtained by the paving contractor just prior to placing the aggregate base material.

Base material should be compacted to 95 percent of its maximum dry density.

FILL SLOPES: Fill slopes should be compacted by back-rolling with a sheepsfoot compactor at vertical
intervals not exceeding 4 feet in vertical dimension as the fill is being placed. The face of fill slopes
constructed at a 2:1 (horizontal to vertical) or flatter inclination should also be track-walked when the slope is
completed. As an alternative, fill slopes can be overfilled by at least 3 feet and cut back to the compacted core
at the design finish contour. However, it is recommended that all fill slopes steeper than 2:1 be overfilled and

cut back as previously described.

CUT SLOPES: It is recommended that all cut slopes be observed by the engineering geologist to ascertain
that no unforeseen adverse conditions are encountered. Due to the characteristics of the metamorphic rock,
zones with out-of-slope fractures requiring stabilization or flattening of the proposed slope may exist in the
proposed cut slope. Recommendations to mitigate adverse conditions will be provided as necessary.

Consideration should be given to buttressing proposed cut slopes as illustrated on the attached Plate No 6.

SURFACE DRAINAGE: The drainage around the proposed improvements should be designed to collect
and direct surface water away from proposed improvements and the top of slopes toward appropriate
drainage facilities. Rain gutters with downspouts that discharge runoff away from the structure into controlled

drainage devices are recommended.

The ground, as well as pervious hard surfaces around the proposed improvements, should be graded so that
surface water flows rapidly away from the improvements without ponding. In general, we recommend that

the ground adjacent to structures be sloped away at a minimum gradient of two percent. Densely vegetated

areas where runoff can be impaired should have a minimum gradient of five percent for the first 5 feet from
the structure. It is essential that new and existing drainage patterns be coordinated to produce proper

drainage.

Drainage patterns provided at the time of construction should be maintained throughout the life of the
proposed improvements. Site irrigation should be limited to the minimum necessary to sustain landscape
growth. Over watering should be avoided. Should excessive irrigation, impaired drainage, or unusually high

rainfall occur, zones of wet or saturated soil may develop.

GRADING PLAN REVIEW: The final grading plans should be submitted to this office for review in order

to ascertain that the geotechnical recommendations remain applicable to the final plan and that no additional
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recommendations are needed due to changes in the anticipated development. Our firm should be notified of
changes to the proposed project that could necessitate revisions of or additions to the information contained

herein.

FOUNDATIONS

GENERAL: Based on our findings and engineering judgment, it is our opinion that, from a geotechnical
standpoint, the proposed structures and associated improvements may be supported on conventional
foundations. The following recommendations are considered the minimum based on the anticipated soil
conditions provided the recommendations in this report are followed, and are not intended to be lieu of

structural considerations. All foundations should be designed by a qualified structural engineer.

FOOTING DIMENSIONS: Spread footings supporting the proposed structures should be embedded at
least 18 inches below lowest adjacent finish pad grade. However, footings supporting proposed Buildings D
and F should be embedded at least 24 inches below lowest adjacent finish pad grade. Continuous and isolated
footings should have minimum width of 12 and 24 inches, respectively. Spread footings supporting
miscellaneous exterior improvements should be embedded at least 12 inches below lowest adjacent finish pad
grade, and should be at least 12 inches wide. Retaining wall footings should have a minimum embedment of 18

inches below the lowest adjacent grade, and should have a minimum width of 24 inches.

BEARING CAPACITY: Spread footings, with the above minimum dimensions, may be designed for an
allowable soil bearing pressure of 2,000 pounds per square foot. This value may be increased by 600 pounds per
square foot for each additional foot of embedment depth and 400 pounds per square foot for each additional
foot of width, up to a maximum of 4,000 psf. This value may be increased by one-third for combinations of
temporary loads such as those due to wind or seismic loads. Property line footings may be designed for an

allowable soil bearing pressure of 1,000 pounds per square foot.

FOOTING REINFORCING: Reinforcement requirements for foundations should be provided by a
structural engineer. However, based on the expected soil conditions, we recommend that the minimum
reinforcing for continuous footings consist of at least 1 No. 5 bar positioned above the bottom of the footing
and 1 No. 5 bar positioned below the top of the footing. For Buildings D and I and C we recommend that the
minimum reinforcing for continuous footings consist of at least 2 No. 5 bars positioned above the bottom of

the footing and 2 No. 5 bars positioned below the top of the footing.



CWE 2140061.02R June 25, 2014 Page No. 17

LATERAL LOAD RESISTANCE: Lateral loads against foundations may be resisted by friction between the
bottom of the footing and the supporting soil, and by the passive pressure against the footing. The coefficient
of friction between concrete and soil may be considered to be 0.35. The passive resistance may be considered
to be equal to an equivalent fluid weight of 350 pounds per cubic foot. These values are based on the
assumption that the footings are poured tight against undisturbed soil. If a combination of the passive pressure

and friction is used, the friction value should be reduced by one-third.

EXPANSIVE CHARACTERISTICS: The prevailing foundation soils are expected to have a low expansive

potential (EI between 21 and 50). The recommendations presented in this report reflect this condition.

SETTLEMENT CHARACTERISTICS: The anticipated total and differential settlement is expected to be
less than about one inch and 1 inch over 40 feet, respectively, provided the recommendations presented in
this report are followed. It should be recognized that minor cracks normally occur in concrete slabs and
foundations due to concrete shrinkage during curing or redistribution of stresses, therefore some cracks

should be anticipated. Such cracks are not necessarily an indication of excessive vertical movements.

SOLUBLE SULFATES: The water soluble sulfate content was determined in accordance with California
Test Method 417 for representative soil samples from the site (SCS&T). The results of these tests indicate
that the representative soil samples had a soluble sulfate content that ranged from 0.001 to 0.006 percent,

which is considered “negligible.”

FOUNDATION PLAN REVIEW: The final foundation plan and accompanying details and notes should be
submitted to this office for review. The intent of our review will be to verify that the plans used for
construction reflect the minimum dimensioning and reinforcing criteria presented in this section and that no
additional criteria are required due to changes in the foundation type or layout. It is not our intent to review
structural plans, notes, details, or calculations to verify that the design engineer has correctly applied the
geotechnical design values. It is the responsibility of the design engineer to properly design/specify the
foundations and other structural elements based on the requirements of the structure and considering the

information presented in this report.

FOUNDATION EXCAVATION OBSERVATION: All footing excavations should be observed by
Christian Wheeler Engineering prior to forming and placing reinforcing steel to determine if the foundation
recommendations presented herein are followed and that the foundation soils are as anticipated in the
preparation of this report. All footing excavations should be excavated neat, level, and square. All loose ot

unsuitable material should be removed prior to the placement of concrete.
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SEISMIC DESIGN FACTORS

The seismic design factors applicable to the subject site are provided below. The seismic design factors were
determined in accordance with the 2013 California Building Code. The site coefficients and adjusted

maximum considered earthquake spectral response acceleration parameters are presented in the following

Table 1.

TABLE I: SEISMIC DESIGN FACTORS

Site Cootrdinates: Latitude 32.843°
Longitude -116.879°

Site Class D

Site Coefficient F, 1.137
Site Coefficient Fy 1.708
Spectral Response Acceleration at Short Periods S, 0.909 ¢
Spectral Response Acceleration at 1 Second Period Sy 0.346 g
Sns=F.Ss 1.033 ¢
Smi=F81 0591¢
Sps=2/3*Sns 0.688 ¢
SD1:2/3*SM1 0.394 g

Probable ground shaking levels at the site could range from slight to moderate, depending on such factors as
the magnitude of the seismic event and the distance to the epicenter. It is likely that the site will experience

the effects of at least one moderate to large earthquake during the life of the proposed improvements.

ON-GRADE SLABS

GENERAL: It is our understanding that the floor systems of the proposed structures may consist of concrete
slabs-on-grade. The following recommendations are considered the minimum slab requirements based on the

soil conditions and are not intended in lieu of structural considerations.

INTERIOR FLOOR SLABS: In general, the minimum slab thickness should be 4 inches (actual) and the
slab should be reinforced with at least No. 3 bars spaced at 18 inches on center each way. However, for
Buildings C, D, and F the minimum slab thickness should be 5 inches (actual) and the slab should be
reinforced with at least No. 4 bars spaced at 12 inches on center each way. Slab reinforcement should be
supported on chairs such that the reinforcing bars are positioned at mid-height in the floor slab. The slab

reinforcement should extend into the perimeter footings at least 6 inches.
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UNDER-SLAB VAPOR RETARDERS: Steps should be taken to minimize the transmission of moisture
vapor from the subsoil through the interior slabs where it can potentially damage the interior floor coverings.
Local industry standards typically include the placement of a vapor retarder, such as plastic, in a layer of
coarse sand placed directly beneath the concrete slab. Two inches of sand and 2 inches of sand are typically
used above and below the plastic, respectively. This is the most common under-slab vapor retarder system
used in San Diego County. The vapor retarder should be at least 15-mil Stegowrap® or similar material with
sealed seams and should extend at least 12 inches down the sides of the interior and perimeter footings. The
sand should have a sand equivalent of at least 30, and contain less than 10% passing the Number 100 sieve
and less than 5% passing the Number 200 sieve. The membrane should be placed in accordance with the
recommendation and consideration of ACI 302, “Guide for Concrete Floor and Slab Construction” and
ASTM E1643, “Standards Practice for Installation of Water Vapor Retarder Used in Contact with Earth or
Granular Fill Under Concrete Slabs.” It is the flooring contractor’s responsibility to place floor coverings in

accordance with the flooring manufacturer specifications.

EXTERIOR CONCRETE SLAB-ON-GRADE: Exterior concrete slabs on grade should have a
minimum thickness of 4 inches and be reinforced with at least No. 3 bars placed at 18 inches on center each
way. All slabs should be provided with weakened plane joints in accordance with the American Concrete
Institute (ACI) guidelines. Special attention should be paid to the method of concrete curing to reduce the
potential for excessive shrinkage cracking. It should be recognized that minor cracks occur normally in
concrete slabs due to shrinkage. Some shrinkage cracks should be expected and are not necessarily an

indication of excessive movement or structural distress.

MASONRY EARTH RETAINING WALLS

FOUNDATIONS: Foundations for proposed retaining walls should be constructed in accordance with the

recommendations for shallow foundations presented previously in this report.

PASSIVE PRESSURE: The passive pressure for the design of sliding resistance for the proposed retaining
wall footings may be considered to be 350 pounds per square foot per foot of depth. This pressure may be
increased one-third for seismic loading. The upper foot of foundation embedment should not be used for
passive pressure calculations unless the footing abuts a paved area or slab. The coefficient of friction for
concrete to soil may be assumed to be 0.35 for the resistance to lateral movement. When combining frictional

and passive resistance, the friction should be reduced by one-third.
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ACTIVE PRESSURE: The lateral soil pressure for the design of unrestrained and restrained earth retaining
structures with level backfill may be assumed to be equivalent to the pressure of a fluid weighing 37 pounds
per cubic foot (pcf) and 63 pcf, respectively. An additional 17 pcf should be added to the above value for a
2:1 (horizontal to vertical) sloping backfill conditions. These pressures do not consider any other surcharge.

If any are anticipated, this office should be contacted for the necessary increase in soil pressure. These values

are based on a drained, non-detrimentally expansive (EI <50) backfill condition.

Seismic lateral earth pressures on restrained and unrestrained retaining walls may be assumed to equal an
inverted triangle starting at the bottom of the wall with the maximum pressure equal to 7H pounds per square

foot (where H = wall height in feet) occurring at the top of the retained portion of the wall.

WATERPROOFING AND WALL DRAINAGE SYSTEMS: The need for waterproofing should be
evaluated by others. If required, the project architect should provide (or coordinate) waterproofing details for
the retaining walls. The design values presented above are based on a drained backfill condition and do not
consider hydrostatic pressures. Unless hydrostatic pressures are incorporated into the design, the retaining
wall designer should provide a detail for a wall drainage system. Typical retaining wall drain system details are
presented as Plate No. 7 of this report for informational purposes. Additionally, outlets points for the

retaining wall drain system should be coordinated with the project civil engineer.

BACKFILL: All backfill soils should be compacted to at least 90 percent relative compaction. Expansive or
clayey soils should not be used for backfill material. The wall should not be backfilled until the masonry has

reached an adequate strength.

SEGMENTAL RETAINING WALLS: Geogrid reinforced segmental block retaining walls up to about 10
feet high may be constructed as part of the subject project. Provided in the following table are design

parameters for Geogrid reinforced segmental block walls.

TABLE II: GEOGRID REINFORCED EARTH WALL DESIGN PARAMETERS

Reinforced Soil Retained Soil Foundation Soil
Angle of internal friction (°) 30 30 30
Apparent Cohesion (psf) 150 150 200
Unit Weight (pcf) 127 127 127
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A ground acceleration (Kh) equal to 0.13g may be assumed for segmental wall design. The bottom of the
walls should extend to a depth such that the outside edge of the lower block is located at least 10 feet from

the face of slopes.

PRELIMINARY ASPHALT CONCRETE PAVEMENT SECTIONS

GENERAL: Asphalt concrete pavement sections were calculated utilizing the Caltrans design method. The
following pavement sections should be considered preliminary and should be used for planning purposes
only. Final pavement designs should be determined after R-value tests have been performed on the actual
subgrade material. An R-value of 40 was assumed based on a select grading operation. This value was used in

determining the preliminary structural pavement sections.

TRAFFIC INDEX: We have assumed a Traffic Index of 4.5 for the parking areas and driveways, and a
Traffic Index 5.5 for the main driveways. A Traffic Index 7.0 was assumed for fire lanes and trash truck
routes. The client and/or civil engineer should verify that these assumed indices are consistent with the type

and volume of traffic anticipated.

PRELIMINARY STRUCTURAL SECTIONS: Based on the above parameters, the following minimum

preliminary pavement sections ate recommended.

TABLE III: PRELIMINARY AC PAVEMENT SECTIONS - CALTRANS METHOD

Proposed Use R-Value Traffic Index Asphalt Concrete Base
Parking Areas and Driveways 40 4.5 3.0 4.0
Main Driveways 40 5.5 3.0 5.0
Fire Lanes and Trash Truck 40 7.0 3.0 9.0
Routes

All paving methods and materials should conform to good engineering and paving practices, and comply with the
requirements of the County of San Diego. Prior to placing the base material, the subgrade soils should be
scarified to a depth of 12 inches, moisture conditioned and compacted to at least 95 percent of its maximum dry

density.

The subgrade and base should be prepared and placed per the “Compaction and Method of Filling” section
of this report. The base material could consist of Crushed Aggregate Base (CAB) or Class II Aggregate Base.
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The Crushed Aggregate Base should conform to the requirements set forth in Section 200-2.2 of the Standard
Specifications for Public Works Construction. The Class II Aggregate Base should conform to requirements
set forth in Section 26-1.02A of the Standard Specifications for California Department of Transportation. As
an alternate, the base material for the pavements may consist of Crushed Miscellaneous Base (recycled base
material) that conforms to the requirements set forth in Section 200-2.4 of the Standard Specifications for
Public Works Construction. It should be noted, however, that Crushed Miscellaneous Base material has lower
durability characteristics than Crushed Aggregate Base or Class 11 Aggregate Base, which may result in a
shorter pavement life. As such, the owner of the project should approve the use of this material for the

pavement base. The base material should be compacted to at least 95 percent of its maximum dry density.

The asphalt concrete should comply with the requirements set forth in Section 203-6 of the Standard
Specifications for Public Works Construction. We recommend that the asphalt concrete material for the
structural section comply with type C1 mix in the Standard Specifications for Public Works Construction.

Asphalt concrete pavement should be compacted to at least 95 % of Hveem density.

PRELIMINARY PORTLAND CEMENT CONCRETE PAVEMENT SECTION

Portland Cement Concrete pavement should have a minimum thickness of 7.0 inches and can be placed
directly on properly compacted subgrade material. Concrete sections for stamped concrete should be measured
below the stamped depth. It is further recommended that in areas where heavy traffic or point loads are
anticipated, including areas in front of trash enclosures, the slab be reinforced with at least No. 4 bars placed
at 18 inches on center each way. Concrete pavement construction should comply with the requirements set
forth in Sections 201-1.1.2 and 302-6 of the Standard Specifications for Public Works Construction. The
concrete materials should be a Class 560-C-3250 mix. All slabs should be provided with weakened plane
joints in accordance with the American Concrete Institute (ACI) guidelines. Special attention should be paid
to the method of concrete curing to reduce the potential for excessive shrinkage cracking. It should be
recognized that minor cracks occur normally in concrete slabs due to shrinkage. Some shrinkage cracks

should be expected and are not necessarily an indication of excessive movement or structural distress.

LIMITATIONS

REVIEW, OBSERVATION AND TESTING

The recommendations presented in this report are contingent upon our review of final plans and specifications.

Such plans and specifications should be made available to the Geotechnical Engineer and Engineering Geologist
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so that they may review and verify the applicability of the information presented in this report to the said plans

and specifications.

It is recommended that Christian Wheeler Engineering be retained to provide continuous soil engineering
services during the earthwork operations. This is to verify compliance with the design concepts, specifications
or recommendations and to allow design changes in the event that subsurface conditions differ from those

anticipated prior to start of construction.

UNIFORMITY OF CONDITIONS

The recommendations and opinions expressed in this report reflect our best estimate of the project
requirements based on an evaluation of the subsurface soil conditions encountered at the subsurface exploration
locations and on the assumption that the soil conditions do not deviate appreciably from those encountered. It
should be recognized that the performance of the foundations and/or cut and fill slopes may be influenced by
undisclosed or unforeseen variations in the soil conditions that may occur in the intermediate and unexplored
areas. Any unusual conditions not covered in this report that may be encountered during site development
should be brought to the attention of the Geotechnical Engineer so that he may make modifications if

necessatry.

CHANGE IN SCOPE

This office should be advised of any changes in the project scope or proposed site grading so that we may
determine if the recommendations contained herein are appropriate. It should be verified in writing if the
recommendations are found to be appropriate for the proposed changes or our recommendations should be

modified by a written addendum.

TIME LIMITATIONS

The findings of this report are valid as of this date. Changes in the condition of a property can, however, occur
with the passage of time, whether they are due to natural processes or the work of man on this or adjacent
properties. In addition, changes in the Standards-of-Practice and/or Government Codes may occur. Due to
such changes, the findings of this report may be invalidated wholly or in part by changes beyond our control.
Therefore, this report should not be relied upon after a period of two years without a review by us verifying the

suitability of the conclusions and recommendations.
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PROFESSIONAL STANDARD

In the performance of our professional services, we comply with that level of care and skill ordinarily exercised
by members of our profession currently practicing under similar conditions and in the same locality. The client
recognizes that subsurface conditions may vary from those encountered at the locations where our borings,
surveys, and explorations are made, and that our data, interpretations, and recommendations are based solely on
the information obtained by us. We will be responsible for those data, interpretations, and recommendations,
but shall not be responsible for the interpretations by others of the information developed. Our services consist
of professional consultation and observation only, and no warranty of any kind whatsoever, express or implied,
is made or intended in connection with the work performed or to be performed by us, or by our proposal for

consulting or other services, ot by our furnishing of oral or written reports or findings.

CLIENT’S RESPONSIBILITY

It is the client’s responsibility, or their representatives, to ensure that the information and recommendations
contained herein are brought to the attention of the structural engineer and architect for the project and
incotporated into the project's plans and specifications. It is further their responsibility to take the necessaty
measures to insure that the contractor and his subcontractors carry out such recommendations during

construction.

FIELD EXPLORATIONS

Twenty three subsurface explorations were made on March 23, 25, and 28, 2014 at the locations indicated on
the Site Plan and Geotechnical Map included herewith as Plate No. 1. These explorations consisted of seven
borings drilled utilizing a truck mounted drill rig, six backhoe trenches, and ten cone penetrometer probes. The

fieldwork was conducted under the observation and direction of our engineering geology personnel.

The explorations were carefully logged when made. The boring and trench logs are presented in Appendix A.
The CPT data is presented in Appendix B. The soils are described in accordance with the Unified Soils
Classification. In addition, a verbal textural description, the wet color, the apparent moisture, and the density or
consistency is provided. The density of granular soils is given as very loose, loose, medium dense, dense or very

dense. The consistency of silts or clays is given as either very soft, soft, medium stiff, stiff, very stiff, or hard.

Relatively undisturbed drive samples were collected using a modified California sampler. The sampler, with

an external diameter of 3.0 inches, is lined with 1-inch long, thin, brass rings with inside diameters of
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approximately 2.4 inches. The sample barrel was driven into the ground with the weight of a 140-pound
hammer falling 30 inches in general accordance with ASTM D 3550-84. The driving weight is permitted to
fall freely. The number of blows per foot of driving, or as indicated, are presented on the boring logs as an
index to the relative resistance of the sampled materials. The samples were removed from the sample barrel
in the brass rings, and sealed. Bulk samples of the earth materials encountered were also collected. Samples

were transported to our laboratory for testing.

LABORATORY TESTING

Laboratory tests were performed in accordance with the generally accepted American Society for Testing and
Materials (ASTM) test methods or suggested procedures. A brief description of the tests performed is

presented below:

a) CLASSIFICATION: Field classifications were verified in the laboratory by visual examination.

The final soil classifications are in accordance with the Unified Soil Classification System.

b) MOISTURE-DENSITY: In-place moisture contents and dry densities were determined for

selected soil samples in accordance with D 2937. The results are summarized in the boring logs.

¢) GRAIN SIZE DISTRIBUTION: The grain size distribution of selected soil samples was
determined in accordance with ASTM D 422. The results of these tests are presented on Plate

Number 8.

d) COLLAPSE POTENTIAL TEST: A collapse potential tests was performed on a selected
undisturbed soil sample in accordance with ASTM D 5333. The results of this test are presented on

Plate Number 8.
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Typical Windrow Detail (End View)
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NOTES

1. Compacted soil fill shall contain at least 40 percent soil
sizes passing 3/4 inch sieve, (by weight), and be compacted
in accordance with specifications for structural fill.

2. Rocks over 4 feet in maximum dimension not permitted in fill.

OVERSIZE ROCK DISPOSAL
(Structural Soil - Rock Fill)

LEGEND

ZONE A: Compacted soil fill. No rock fragments over 6 inches in greatest dimension.

ZONE B: Rocks 2 to 4 feet in maximum dimension placed in windrows surrounded
by compacted soil fill conforming to ZONE A,

ZONE C: Rocks 6 inches to 2 feet in maximum dimension uniformly distributed
and well spaced in compacted soil fill conforming to ZONE A.

ZONE D: Required for all existing slopes 6:1 and steeper, 90% minimum
compaction. ZONE A, or C material may be used for ZONE D.

OVERSIZED ROCK DISPOSAL
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5 Feet
Minimum

Volcanic Rock

Pad Finish Grade

Minimum 4-inch Diameter
Perforated Pipe PVC Schedule 40

Minimum == ===l ==

Volcanic Rock

NO SCALE
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12" MIN. 3

1 DETAIL

" RRGRA,
6" MIN. INANM

2 DETAH/,

3 DETAIL 4 DETAIL
NOTES AND DETAILS
GENERAL NOTES:
1) THE NEED FOR WATERPROOFING SHOULD BE EVALUATED BY OTHERS.
2) WATERPROOFING TO BE DESIGNED BY OTHERS (CWE CAN PROVIDE A DESIGN IF REQUESTED).
3) EXTEND DRAIN TO SUITABLE DISCHARGE POINT PER CIVIL ENGINEER.
4) DO NOT CONNECT SURFACE DRAINS TO SUBDRAIN SYSTEM.
DETAILS:

4-INCH PERFORATED PVC PIPE ON TOP OF FOOTING, HOLES

7 INCH OPEN-GRADED CRUSHED AGGREGATE.
GEOFABRIC WRAPPED COMPLETELY AROUND ROCK.

PROPERLY COMPACTED BACKFILL SOIL.

WALL DRAINAGE PANELS (MIRADRAIN OR EQUIVALENT)
PLACED PER MANUFACTURER'S REC'S.

OGO

POSITIONED DOWNWARD (SDR 35, SCHEDULE 40, OR EQUIVALENT).

O)
@

UNDERLAY SUBDRAIN WITH AND CUT FABRIC BACK FROM
DRAINAGE PANELS AND WRAP FABRIC AROUND PIPE.
COLLECTION DRAIN (TOTAL DRAIN OR EQUIVALENT)
LOCATED AT BASE OF WALL DRAINAGE PANEL PER
MANUFACTURER'S RECOMMENDATIONS.

CANTILEVER RETAINING WALL

LAKE JENNINGS MARKETPLACE
LAKE JENNINGS PARK ROAD AND OLD HIGHWAY 80 '.5 ;
SAN DIEGO COUNTY, CALIFORNIA =

DRAINAGE SYSTEMS DATE:

JUNE 2014
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LABORATORY TEST RESULTS

LAKE JENNINGS MARKETPLACE
LAKE JENNINGS PARK ROAD AND OLDE HWY 80
SAN DIEGO COUNTY, CALIFORNIA

GRAIN SIZE DISTRIBUTION (ASTM D422)

Sample Location Boring B-1 @ 0-6’ Boring B-3 @ 0-5’
Sieve Size Percent Passing Percent Passing

#4 100 100

#8 96 97

#16 92 93

#30 88 88

#50 84 79

#100 74 64

#200 44 41

COLLAPSE POTENTIAL (ASTM D 5333)

Sample Location Boring B-2 @ 6’ Boring B-4 @ 6’ Boring B-5 @ 6’
Initial Moisture Content 10.8 % 7.2 % 5.7 %

Initial Density 91.2 pef 108.2 pcf 110.8 %
Consolidation Before Water 8.0 % 3.0% 2.9 %

Added

Consolidation After Water Added 17.3 % 4.4 % 4.3 %

Final Moisture 22.5% 19.3 % 17.6 %

CWE 2140061.02 June 25, 2014 Plate No. 8



APPENDIX A

BORING AND TRENCH LOGS

CWE 2140061.02R

Lake Jennings Marketplace

Lake Jennings Park Road and Olde Highway 80
San Diego County, California



Sample Type and Laboratory Test Legend
LOG OF TE ST T It I l‘N'(: I I T-l Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/19/14 Equipment: Case 5801 Backhoe MD  Max Density DS Direct Shear
Logged By: TSW Bucket Size: 18 inch SO4  Soluble Sulfates Con  Consolidation
o ° . . SA  Sieve Analysis EI  Expansion Index
Exlstmg Elevation: 702.0 feet Drive Type: N/ A HA  Hydrometer R-Val Resistance Value
SE  Sand Equivalent Chl  Soluble Chlorides
Finish Elevation: 695.0 feet Depth to Water: ~ N/A Pl Plasticity Index Res  pH & Resistivity
CP  Collapse Potential
o | Zo| ® S >
- | &] 8 St | & $ £ | 2
s |0 = | 8 ES| R Be | & E |8
e (= Q 2 SUMMARY OF SUBSURFACE CONDITIONS é o} Z | =c E Q =
] = > . . . . o &) =] N9 é
E § E n (based on Unified Soil Classification System) H w : \ = E RZ & E E & @
»n m 3 @ m > =
Py m é &) A Al =Z = wn
d [dgo 3 2 5(88 | @ |3ggl 58
A |RE| O | ~ 2 é B| =0 ZO<| K
0 702 I sm . ] I |
1 Topsoil: Grayish brown, damp, loose, fine- grained, SILTY SAND with gravel
to cobble-sized rock.
1__
2__
53— SM Decomposed Metamorphic Rock (KJms) : Light reddish brown, damp, very
dense, SILTY SAND with cobble-sized rock.
4 Practical refusal at 3.5 feet.. No groundwater or seepage encountered.
5—— 697
6_—
7__
8__
9__
10——
H—
12——
13——
14——
15—
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE o
Z Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 ‘5’
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA Y r'J
2 Apparent Secpiie DATE UNE 2014 OBNO 2140061.02 N
. No Sample Recovery =) J : ~ CHRISTIAN WHEELER
- Blow Count ENGINEERING
*% rroneous low Loun S
(rocks present) BY: MWL APPENDIX NO.: A-1




LOG OF TEST TRENCH T-2

Sample Type and Laboratory Test Legend

Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/24/14 Equipment: Case 5801 Backhoe MD  Max Density DS Direct Shear
Logged By: TSW Bucket Size: 18 inch SO4  Soluble Sulfates Con  Consolidation
o ° . . SA  Sieve Analysis EI  Expansion Index
Exlstmg Elevation: 651.0 feet Drive Type: N/ A HA  Hydrometer R-Val Resistance Value
SE  Sand Equivalent Chl  Soluble Chlorides
Finish Elevation: 652.0 feet Depth to Water: ~ N/A Pl Plasticity Index Res  pH & Resistivity
CP  Collapse Potential
o | Zo| ® S >
- | &] 8 St | & $ £ | 2
s |0 = | 8 ES| R BE | & E |8
& | = Q 2 SUMMARY OF SUBSURFACE CONDITIONS é o} Z = E Q =
] = > . . . . o &) =] N9 é
E § jost n (based on Unified Soil Classification System) H w 5| \ = E RZ & E E & @
> 7)) o & L2 m =
[N m &) A S| =24 = «n
2 |3z 2 | 2 2 5(88 | @ |3ggl 58
A |RE| O | ~ 2 é B| =0 ZO<| K
0 651 SM . | ]
| Y Topsoil: Gray to brown, damp, loose, fine- grained, SILTY SAND with gravel
to cobble-sized rock..
1:::
Al e Subsoil: Datk brown, damp, medium dense, fine- grained, CLAYEY SAND.
5 SM Decomposed Metamorphi(': Rock (K]ms): Light gray to light brown, damp,
very dense, SILTY SAND with cobble-sized rock.
4 Practical refusal at 3.5 feet.. No groundwater or seepage encountered.
5—— 646
6:::
o I
87::
9*::
10——
H—
12——
13——
4=
15——
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE o
v Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 ‘5’
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA Y r'J
2 Apparent Secpiee DATE UNE 2014 OB NO 2140061.02 IS
. No Sample Recovery ) J : : CHRISTIAN WHEELER
. Blow Count ENGINEERING
*% rroneous low Loun S
(rocks present) BY: MWL APPENDIX NO.: A-2




Sample Type and Laboratory Test Legend
LOG OF TE ST T It I l‘N'(: I I T-3 Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/24/14 Equipment: Case 5801 Backhoe MD  Max Density DS Direct Shear
Logged By: TSW Bucket Size: 18 inch SO4  Soluble Sulfates Con  Consolidation
o ° . . SA  Sieve Analysis EI  Expansion Index
Exlstmg Elevation: 650.0 feet Drive Type: N/ A HA  Hydrometer R-Val Resistance Value
SE  Sand Equivalent Chl  Soluble Chlorides
Finish Elevation: 650.0 feet Depth to Water: ~ N/A Pl Plasticity Index Res  pH & Resistivity
CP  Collapse Potential
o | Zo| ® S >
- | &] 8 St | & $ £ | 2
s |0 = | 8 ES| R BE | & E |8
e (= Q 2 SUMMARY OF SUBSURFACE CONDITIONS é o} Z = E Q =
o) ] = > . . . . o &) =] o (L 9 = é
= § E n (based on Unified Soil Classification System) E ; : \ ; £ 13az& E = & P(,,_‘
0 =)
Py m é &) A Al =Z = 172}
d [dgo 3 2 5(88 | @ |3ggl 58
A |RE| O | ~ 2 é B| =0 ZO<| K
0
SM Topsoil: Gray to brown, damp, loose, fine- grained, SILTY SAND with gravel
to cobble-sized rock.
1:
ol e Subsoil: Datk brown, damp, medium stiff, fine- grained, CLAYEY SAND.
5 SM Decomposed Metamorphi(': Rock (K]ms): Light gray to light brown, damp,
very dense, SILTY SAND with cobble-sized rock.
44
Practical refusal at 3.5 feet.. No groundwater or seepage encountered.
5—— 645
6:::
o I
87::
97::
10——
H—
12——
13—
14—
15——
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE o
Z Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 ‘5’
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA Y r'J
R Apparent Secpage DATE:  JUNE 2014 OBNO 2140061.02 N
. No Sample Recovery ATE:  JUN J : 40061 CHRISTIAN WHEELER
- Blow Count ENGINEERING
*% rroneous low Loun S
(rocks present) BY: MWL APPENDIX NO.: A-3




Sample Type and Laboratory Test Legend
LOG OF TE ST T It I I:NC I I T-4 Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/19/14 Equipment: Case 5801 Backhoe MD  Max Density DS Direct Shear
Logged By: TSW Bucket Size: 18 inch SO4  Soluble Sulfates Con  Consolidation
o ° . . SA  Sieve Analysis EI  Expansion Index
Exlstmg Elevation: 675.0 feet Drive Type: N/ A HA  Hydrometer R-Val Resistance Value
SE  Sand Equivalent Chl  Soluble Chlorides
Finish Elevation: 670.0 feet Depth to Water: ~ N/A Pl Plasticity Index Res  pH & Resistivity
CP  Collapse Potential
o | 2 £o| @ S >
- | &] 8 St | & $ £ | 2
s |0 = | 8 ES| R BE | & E |8
& | = Q 2 SUMMARY OF SUBSURFACE CONDITIONS é o} Z = E Q =
] = > . . . . o &) =] N9 é
E § E n (based on Unified Soil Classification System) H w : \ = E RZ & E E & @
»n m 3 @ m > =
Py m é &) A Al =Z = 172}
d [dgo 3 2 5(88 | @ |3ggl 58
A |RE| O | ~ 2 é B| =0 ZO<| K
0
SM Topsoil: Light to medium brown, damp, loose, fine- grained, SILTY SAND.
1:
el T sm Decomposed Metamorphic Rock (KJms) : Light gray to light brown, damp,
T gy very dense, SILTY SAND with gravel to cobble-sized rock.
37::
4 Practical refusal at 3.5 feet.. No groundwater or seepage encountered.
5—— 670
6:::
o I
87::
97::
10—
H—
12——
13——
4=
15——
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE o
Z Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 ‘5’
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA Y r'J
?? Apparent Seepage ==
% No Sample Recovery DATE: JUNE 2014 JOBNO.: 2140061.02 CHRISTIAN WHEELER
B Blow Count ENGINEERING
*% rroneous low Loun S
(rocks present) BY: MWL APPENDIX NO.: A-4




Sample Type and Laboratory Test Legend
LOG OF TE ST T It I I:NC I I T-S Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/19/14 Equipment: Case 5801 Backhoe MD  Max Density DS Direct Shear
Logged By: TSW Bucket Size: 18 inch SO4  Soluble Sulfates Con  Consolidation
o ° . . SA  Sieve Analysis EI  Expansion Index
Exlstmg Elevation: 686.0 feet Drive Type: N/ A HA  Hydrometer R-Val Resistance Value
SE  Sand Equivalent Chl  Soluble Chlorides
Finish Elevation: 682.0 feet Depth to Water: ~ N/A Pl Plasticity Index Res  pH & Resistivity
CP  Collapse Potential
O | o £o| @ S >
- | &] 8 St | & $ £ | 2
s |0 = | 8 ES| R BE | & E |8
& | = Q 2 SUMMARY OF SUBSURFACE CONDITIONS é o} Z = E Q =
] = > . . . . o &) =] N9 é
E § E n (based on Unified Soil Classification System) H w : \ = E RZ & E E & @
»n m 3 @ m > =
Py m é &) A Al =Z = 172}
d [dgo 3 2 5(88 | @ |3ggl 58
A |RE| O | ~ 2 é B| =0 ZO<| K
0
SM Topsoil: Gray to brown, damp, loose, fine- grained, SILTY SAND with gravel
to cobble-sized rock..
1:
ol { sC Subsoil: Datk brown, damp, medium stiff, fine- grained, CLAYEY SAND. K
5 SM Decomposed Metamorphic Rock (KJms) : Medium gray to reddish brown,
damp, very dense, very fine to fine grained, SILTY SAND with cobble-sized
—1 rock.
41
B Practical refusal at 3.5 feet.. No groundwater ot seepage encountered.
5—— 681
6:::
o I
87::
9*::
10—
H—
12——
13——
4=
15——
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE o
Z Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 ‘5’
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA Y r'J
?? Apparent Seepage ==
. No Sample Recovery DATE: JUNE 2014 JOBNO.: 2140061.02 CHRISTIAN WHEFELER
B Blow Count ENGINEERING
rroneous low Loun
- (rocks present) BY: MWL APPENDIX NO.: A-5




LOG OF TEST TRENCH T-6

Sample Type and Laboratory Test Legend

Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring

ST Shelby Tube

NG  Nuclear Gauge Test

Date Drilled: 3/19/14 Equipment: Case 580L Backhoe MDD Max Densin DS Direct Sh
X v S Lrec car
LOgng By: TSW Bucket Size: 18 inch 2(;4 g()lllbli S\;lfqtes g;m gonsohdati(;lld
7a leve Analysis o) “xpansion Index
EXiSting Elevation: 688.0 feet Drive Type: N/ A HA  Hydrometer R-Val Resistance Value
SE  Sand Equivalent Chl  Soluble Chlorides
Finish Elevation: 682.0 feet Depth to Water: ~ N/A Pl Plasticity Index Res  pH & Resistivity
CP  Collapse Potential
o | g £o| = S >
- | &] 8 St | & $ £ | 2
s |0 = | 8 ES| R Be | & E |8
e | = Q b SUMMARY OF SUBSURFACE CONDITIONS é 3 Z = E Q >
] = > . . . . o &) =] =SR2 = é
E § E n (based on Unified Soil Classification System) H w : \ HEE RZ& E = & @
»n m 3 @ m > =
Py m é &) A Al =Z = 172}
4 |2g 3 2 5(88 | @ |35l 58
A |RE| O | ~ 2 é B| =0 ZO<| K
0
SM Topsoil: Medium brown, damp, loose, fine- grained, SILTY SAND
1:
5 SM Decomposed Metamorphic Rock (KJms) : Light gray to light brown, daplp,
very dense, very fine to fine grained, SILTY SAND with gravel to cobble-sized
—1 rock.
4
Practical refusal at 3.5 feet.. No groundwater ot seepage encountered.
5—— 682
6:::
o I
87::
9*::
10—+
H——
12——
13—
4=
15——
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE o
Z Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 ‘5’
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA Y r'J
144 AAppaent Secpage DATE:  JUNE 2014 JOB NO.: 2140061.02 -
* No Sample Recovery CHRISTIAN WHEELER
B Blow Count ENGINEERING
*% rroneous low Loun S
(rocks present) BY: MWL APPENDIX NO.: A-6




Sample Type and Laboratory Test Legend
LO G O F TE ST B O RING B _1 Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/28/14 Equipment: Diedrich D-50 )
MD  Max Density DS Direct Shear
Logged By: TSW Auger Type: 3 /4 inch Hollow Stem SO4  Soluble Sulfates Con  Consolidation
L. X i X SA  Sieve Analysis El Expansion Index
Existing Elevation: 658.0 feet Drive Type: 140 lbs/ 30 inches HA  Hydrometer R-Val Resistance Value
D iquiv: hl  Soluble Chlorides
Proposed Elevation: 675.0 feet Depth to Water: ~ N/A % iﬁ,ﬁ?ﬂnﬁ?\" %e: :(})i glclizecsislﬁvﬁ;
CP  Collapse Potential
4 el g B £ | &
= |0 — o] =< g | E = o]
e | = Q p SUMMARY OF SUBSURFACE CONDITIONS b g Z |=E e g 3 H
= = o . . . . o E j=} Rz =] é
E ;‘ o) n (based on Unified Soil Classification System) H o v [ E A : = Zo
~ ) meE | ~® 2] =5 |
& ] 3 B |R|IRZ = )
2 |3z 2| 2 43|27 |2128g @ |B3g 24
/A |BRE| o | B B3 éh Bl=o< 20| K
0 658 SM Colluvium (Qcol): Brown, damp, loose, fine- grained, very SILTY SAND with SA
-1 CLAY.
50/6" | Cal#*
5—— 653
i 50/5" [ Cal** 8.9 111.5
10—— 648 [
L 50/2" | Cal*
s Decomposed Metamorphic Rock (KJms): Light gray to light brown, damp,
very dense, SILTY SAND with gravel to cobble-sized rock. —
4 _ — _ 1 50/3" | SPT
“Grades to fractured rock.
Practical drill refusal @ 13.5'. No seepage ot groundwater encountered.
15—— 642
20 —— 638
25—— 632
30—— 628
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE _
v Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 .5'
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA ' r'J
? Apparent Secpaee DATE UNE 2014 OBNO 2140061.02 N
. No Sample Recovery s J : : CHRISTIAN WHEELER
E Blow Count ENGINEERING
k% rroneous blow Loun ’ .
(rocks present) BY: MWL APPENDIX NO.: A7




Sample Type and Laboratory Test Legend
LO G O F TE ST B O RIN G B _2 Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/28/14 Equipment: Diedrich D-50 )
MD  Max Density DS Direct Shear
Logged By: TSW Auger Type: 3 /4 inch Hollow Stem SO4  Soluble Sulfates Con  Consolidation
L. X i X SA  Sieve Analysis EI Expansion Index
Existing Elevation: 668.0 feet Drive Type: 140 lbs/ 30 inches HA  Hydrometer R-Val Resistance Value
D iquiv: hl  Soluble Chlorides
Proposed Elevation: 675.0 feet Depth to Water: % iﬁ,ﬁ?ﬂnﬁ?\" %e: :(})i glclizecsislﬁvﬁ;
CP  Collapse Potential
O | o Z =
le) o) [eR=} 4 E
Z = 3 o
2 |8 — o] =< g | E = o
e | = Q p SUMMARY OF SUBSURFACE CONDITIONS b g Z |=E e g 3 H
o = = ) ) . . . 2. E P [RZ S5 = é
= ;‘ E 22 (based on Unified Soil Classification System) E AEr I; 2 aze : N 5 ﬁ
» =
& ] 3 & [ARZ o = )
2 32| 2| 8 43|27 |2128g @ |B3g 24
/A |BRE| o | B B3 éh Bl=o< 20| K
0 608 SM Colluvium (Qcol): Brown, damp, loose to medium dense, fine- grained, very
SILTY SAND with clay.
12 Cal 7.0 91.5
“Slightly potous; with precipitate staining. 37 Cal 10.8 912 cp
‘Slighdy porous. 26 | ca 123 | 1194
50/3" | Cal**
SM Decomposed Metamorphic Rock (KJms) : Olive gray, damp, very dense,
SILTY SAND with gravel to cobble-sized rock. 50/2" | spr
50/1" SPT
- Terminated @ 25.5'. No seepage or groundwater encountered.
30——638
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE _
v Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 .5'
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA ' r'J
? Appurent Secpage DATE UNE 2014 OBNO 2140061.02 N
* No Sample Recovery ' J J " : CHRISTIAN WHEELER
Far Blow Count ENGINEERING
o o e BY: MWL APPENDIX NO.: A-8

(rocks present)




Sample Type and Laboratory Test Legend
LO G O F TE ST B O RING B _3 Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/28/14 Equipment: Diedrich D-50 )
MD  Max Density DS Direct Shear
Logged By: TSW Auger Type: 3 /4 inch Hollow Stem SO4  Soluble Sulfates Con  Consolidation
o . . R SA  Sieve Analysis EI  Expansion Index
Existing Elevation: 663.0 feet Drive Type: 140 lbs/ 30 inches HA  Hydrometer R-Val Resistance Value
D iquiv: hl  Soluble Chlorides
Proposed Elevation: 675.0 feet Depth to Water: ~ N/A % i?fi,ﬁ?f}nﬁ?\" %e: :(})i glclizecsislﬁvﬁ;
CP  Collapse Potential
4 el g B £ | &
= |0 — o] =< g | E = o]
e | = Q p SUMMARY OF SUBSURFACE CONDITIONS g 7 == g H
E ;‘ o) n (based on Unified Soil Classification System) H o E v [ E ’é 7z & : = Zo
~ @ oz & 2] =5 |
& ] 3 B |R|IRZ = )
2 |3z 2| 2 43|27 |2128g @ |B3g 24
/A |BRE| o | B B3 éh Bl=o< 20| K
0 SM Colluvium (Qcol): Grayish brown, damp, loose to medium dense, fine to SA
medium-grained, very SILTY SAND with clay, slightly to moderately porous
| with precipitate staining.
21 Cal 119 | 1045
Sp | Light grayish brown, damp, loose to medium dense, fine- grained, POORLY 17/6" | Cal 3.5 104.5
N GRADED SAND.
Brown, damp to moist, medium dense, fine- grained, CLAYEY SAND.
26 Cal 8.0 119.8
1 SP | Light grayish brown, damp to moist, medium dense, medium to course-grained,
1 POORLY GRADED SAND.
12648 SM Decomposed Metamorphic Rock (KJms) : Olive gray, damp, vety dense,
o SILTY SAND with gravel to cobble-sized rock. 50/3" | | Cal
20 —1_643 50/2" SPT
Terminated @, 20'. No seepage ot groundwater encountered.
25——638
30——0633
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE
\V4 Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 .; »
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA ' r'J
?? Apparent Seepage =
. No Sample Recovery DATE: JUNE 2014 JOB NO.: 2140061.02 CHRISTIAN WHEELER
. B C‘ ENGINEERING
k% rroneous blow Count ’ .
(rocks present) BY: MWL APPENDIX NO.: A9




Sample Type and Laboratory Test Legend
LO G O F TE ST B O RIN G B _4 Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/28/14 Equipment: Diedrich D-50 )
MD  Max Density DS Direct Shear
Logged By: TSW Auger Type: 3 /4 inch Hollow Stem SO4  Soluble Sulfates Con  Consolidation
L. X i X SA  Sieve Analysis EI Expansion Index
Existing Elevation: 668.0 feet Drive Type: 140 lbs/ 30 inches HA  Hydrometer R-Val Resistance Value
D iquiv: hl  Soluble Chlorides
Proposed Elevation: 675.0 feet Depth to Water: ~ N/A % iﬁ,ﬁ?ﬂnﬁ?\" %e: :(})i glclizecsislﬁvﬁ;
CP  Collapse Potential
O | o Z =
le) o) [eR=} 4 E
Z = 3 o
= |0 — o] =< g | E = o]
e | = Q p SUMMARY OF SUBSURFACE CONDITIONS b g Z |=E e g 3 H
= = ) ) . . . 2. E ) 2R GE é
E ;‘ o) n (based on Unified Soil Classification System) H oo = E £z & : = Eo
A~ ) meE | ~® 2] =5 |
& ] 3 & [ARZ o = )
2 32| 2| 8 43|27 |2128g @ |B3g 24
/A |BRE| o | B B3 éh Bl=o< 20| K
0 SM Colluvium (Qcol): Brown, damp, loose to medium dense, fine- grained,
SILTY SAND with CLAY.
17 Cal 6.9 107.1
Fine-grained SIICTY SAND with gravel. 29 Cal 72 | 1082 cp
10—
50/6" | Cal 8.8 102.9
| SM Decomposed Metamorphic Rock (KJms) : Olive gray, damp, very dense,
SILTY SAND with gravel to cobble-sized rock.
50/3" | SPT
R —
s Terminated @ 15'. No seepage or groundwater encountered.
20—1-648
25——643
30 ——638
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE _
v Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 .5'
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA ' r'J
? Appurent Secpage DATE UNE 2014 OBNO 2140061.02 N
* No Sample Recovery ' J J " : CHRISTIAN WHEELER
- Blow Count ENGINEERING
*% rroneous ow LLouni ’ .
(rocks present) BY: MWL APPENDIX NO.: A-10




Sample Type and Laboratory Test Legend
LO G O F TE ST B O RIN G B - 5 Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/28/14 Equipment: Diedrich D-50 )
MD  Max Density DS Direct Shear
Logged By: TSW Auger Type: 3 /4 inch Hollow Stem SO4  Soluble Sulfates Con  Consolidation
o . . R SA  Sieve Analysis EI  Expansion Index
Existing Elevation: 663.0 feet Drive Type: 140 lbs/ 30 inches HA  Hydrometer R-Val Resistance Value
D iquiv: hl  Soluble Chlorides
Proposed Elevation: 676.0 feet Depth to Water: ~ N/A % i?fi,ﬁ?f}nﬁ?\" %e: :(})i glclizecsislﬁvﬁ;
CP  Collapse Potential
4 el g B £ | &
= |0 — o] =< g | E = o
e | = Q p SUMMARY OF SUBSURFACE CONDITIONS g 7 == g H
E ;‘ o) n (based on Unified Soil Classification System) H oo E = E ’é 7z & : = Eo
~ »n oz & %) 5 =
& ] 3 & [ARZ o = )
2 32| 2| 8 43|27 |2128g @ |B3g 24
/A |BRE| o | B B3 éh Bl=o< 20| K
0 063 SM Colluvium (Qcol): Dark brown, damp, loose, fine- grained, SILTY SAND,
I L s_hgl'_ltly_ micaceous 50/6" | Cal
1 Loose to medium dense.
1 20 Cal 4.7 94.7
5——658
1T 13 | ca 57 | 1108 cp
i SP Light brown, damp, loose to medium dense, POORLY GRADED SAND,
friable.
13 Cal 2.5 99.2
SM Grayish brown, damp, medium dense, fine-to course-grained, SILTY SAND.
25 Cal 10.5 110.2
THTH M , , , )
| - Grayish brown, damp, medium dense, fine grained, SILTY SAND with CLAY.
> Q‘ -’ W
— =%?3 GM Grayish brown, moist, medium dense, SILTY GRAVEL. S073 Cal 10.1 1054
1 =
4l SC Grayish brown, moist, medium dense, CLAYEY SAND.
R U O B A A I 50/2" | SPT [
Light gray.
SM | Decomposed Metamorphic Rock (KJms) : Grayish brown, damp, very dense, 80/3" —
fine grained, SILTY SAND with gravel to cobble-sized rock. SPT =
30——633
Terminated @ 30'. No seepage or groundwater encountered.
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE _
v Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 .5'
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA ' r'J
?? Apparent Seepage =
. No Sample Recovery DATE: JUNE 2014 JOB NO.: 2140061.02 CHRISTIAN WHEELER
- - Cl ENGINEERING
*% rroneous ow Count ’ .
(rocks present) BY: MWL APPENDIX NO.: A-11




LOG OF TEST BORING B-6

Sample Type and Laboratory Test Legend

Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/28/14 Equipment: Diedrich D-50
MD  Max Density DS Direct Shear
Logged By: TSW Auger Type: 3 /4 inch Hollow Stem SO4  Soluble Sulfates Con  Consolidation
o . . R SA  Sieve Analysis EI  Expansion Index
Existing Elevation: 687.0 feet Drive Type: 140 lbs/ 30 inches HA  Hydrometer R-Val Resistance Value
D iquiv: hl  Soluble Chlorides
Proposed Elevation: 687.0 feet Depth to Water: % i?fi,ﬁ?f}nﬁ?\" %e: :(})i glclizecsislﬁvﬁ;
CP  Collapse Potential
o | o Z =
o} ) (=] 4 E
Z =9 S
= |0 — o] =< g | E = o]
e | = Q p SUMMARY OF SUBSURFACE CONDITIONS b g Z |=E e g 3 H
= = - . . . . o, =) FaS|E é
E ;‘ o) n (based on Unified Soil Classification System) H oo = E £z &lE = Eo
Ry n m 2 & m 2] = R =
& ] 3 B |R|IRZ = )
2 |3z 2| 2 43|27 |2128g @ |B3g 24
/A |BRE| o | B B3 éh Bl=o< 20| K
0 SM Topsoil: Grayish brown, damp, loose, fine- grained, SILTY SAND with gravel
to cobble-sized rock..
— SM Decomposed Metamorphic Rock (KJms) : Light reddish brown, damp, very —
dense, very fine to fine-grained, SILTY SAND with gravel to cobble-sized rock.
1 T 7| Drilling difficulty increased. @ 7T T
T Grades to fractured rock.
10—— 677
Practical drill refusal @ 9.5". No seepage ot groundwater encounteted.
15—— 672
20 —— 667
25— 662
30 —— 657
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE o
Z Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 .; [ A4
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA ' r'J
? Appurent Secpage DATE UNE 2014 OBNO 2140061.02 N
* No Sample Recovery ' J J " : CHRISTIAN WHEELER
- Blow Count ENGINEERING
*% rroneous blow Loun ’ .
(rocks present) BY: MWL APPENDIX NO.: A-12




LOG OF TEST BORING B-7

Sample Type and Laboratory Test Legend

Cal  Modified California Sampler CK  Chunk Density
SPT  Standard Penetration Test DR Density Ring
ST Shelby Tube NG  Nuclear Gauge Test
Date Drilled: 3/28/14 Equipment: Diedrich D-50
MD  Max Density DS Direct Shear
Logged By: TSW Auger Type: 3 /4 inch Hollow Stem SO4  Soluble Sulfates Con  Consolidation
L. X i X SA  Sieve Analysis EI Expansion Index
Existing Elevation: 690.0 feet Drive Type: 140 lbs/ 30 inches HA  Hydrometer R-Val Resistance Value
D iquiv: hl  Soluble Chlorides
Proposed Elevation: 682.0 feet Depth to Water: % iﬁ,ﬁ?ﬂnﬁ?\" %e: :(})i glclizecsislﬁvﬁ;
CP  Collapse Potential
Z ~~
7z g| 3 S Z | &
= 8 = = o
z |o E< 25 | E _|mE
< |z O p SUMMARY OF SUBSURFACE CONDITIONS 53 BZ [xS5e g 3 H
E ;‘ o) % (based on Unified Soil Classification System) g & E = E ’é 7z & 5 = % »
~ @ oz & 2] =5 |
& ] 3 B |R|IRZ = )
2 |3z 2| 2 43|27 |2128g @ |B3g 24
/A |BRE| o | B B3 éh Bl=o< 20| K
0 690 SM Topsoil: Gray to brown, damp, loose, fine- grained, SILTY SAND with gravel
I to cobble-sized rock..
—— SM Decomposed Metamorphic Rock (KJms) : Light reddish brown, damp, very —
i dense, SILTY SAND with gravel-sized rock.
5—— 685
— Drilling difficulty increased.
| Grades to fractured rock.
- Practical drill refusal @ 8'. No seepage or groundwater encountered.
10 —— 680
15—— 675
20—— 670
25—— 665
30 —— 660
Notes:
Symbol Legend LAKE JENNINGS MARKETPLACE _
v Groundwater Level During Drilling LAKE JENNINGS PARK ROAD AND OLDE HWY 80 .5'
! Groundwater Level After Drilling SAN DIEGO COUNTY, CALIFORNIA ' r'J
? Appurent Secpage DATE UNE 2014 OBNO 2140061.02 N
* No Sample Recovery ' J J " : CHRISTIAN WHEELER
- Blow G ENGINEERING
k% rroneous blow Count ’ .
(rocks present) BY: MWL APPENDIX NO.: A-13




APPENDIX B

CPT LOGS

CWE 2140061.02R

Lake Jennings Marketplace

Lake Jennings Park Road and Olde Highway 80
San Diego County, California



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-01

Total depth: 8.04 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Cone resistance qt

05

1 \\

1.5 )

2 /

2-5 (

3 \

35
) )
c 4 <
= =
Q Q
(0] (0]
Q4.5 a

5

5.5 \\

° 1

’ >

7-5 //

8 ; ; —f—

200 400 600 800

Tip resistance (tsf)

w
n

IS
n

Friction ratio

N
4
/
V
\
N\
\
/
(
\
\

10

Depth (ft)

ES

w

Pore pressure u

0 2 4 6
Pressure (psi)

Depth (ft)

SBT Index

Ic SBT
SBT legend

[l - Sensitive fine grained [ 4. Clayey silt to silty clay

. 2. Organic material
[l 3. Clay to silty clay

Depth (ft)

ES

[J 5. silty sand to sandy silt
[ 6. Clean sand tosilty sand  [] o, Very stiff fine grained

Soil Behaviour Type

Sensitive fine grained

silty clay

(@]

1d & sandy silt]

Sand & silty sand

Silty sand & sandy silt

sand

Very dense/stiff soi

Sand & silty sand

Very dense/stiff soil

————————
0 2 4 6 8 10 12 14 16 18
SBT (Robertson, 2010)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:19 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-01

Total depth: 8.04 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Norm. cone resistance

TN
0.5 \\
) \
1.5 \\
5 /1
//
3 (
(
3.5 —|
e e
c 4 <
L L
[a} [a}
(0] (0]
0 4.5 )
5
5.5
6
6.5
7
7.5
8 : : : :
0 50 100 150 200
Qtn

051 N

Norm. friction ratio

1/
1.5/

w
n

N
n IS
|

0 2 4 6 8 10
Fr (%)

Depth (ft)

ES

w

Norm. pore pressure ratio

B
-0.2 0 0204 06 08 1
Bq

Depth (ft)

SBTn Index

SBTn legend
[l - Sensitive fine grained [ 4. Clayey silt to silty clay

. 2. Organic material
[l 3. Clay to silty clay

Depth (ft)

ES

[J 5. silty sand to sandy silt
[ 6. Clean sand tosilty sand  [] o, Very stiff fine grained

Norm. Soil Behaviour Type

Sind & silty sand
i

Silty sand & sandy silt

Sand & silty sand

Sand & silty sand

y silt

w

w

nd & silty sand

Very dense/stiff soi

Sand & silty sand

Very dense/stiff soi

0 2 4 6 8 10 12 14 16 18
SBTn (Robertson 1990)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:19 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering CPT: CPT-01

3980 Home Avenue Total depth: 8.04 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Permeability SPT N60 Young's modulus Relative density Friction angle
1+ 1+ 14 1- 1
24 2- 2+ 2+ 2
34 3- 34 34 3
E £ £ E £
=+ - =+ =+ o8
+J -+ -+ +J -+
Q Q Q Q Q
(] () () (] ()
[a) [a) [a) [a) [a)
54 5- 54 5+ 5
6 6 6 6 6
74 7- 74 74 7
8- 8 8 8- 8-
T T T T T T T T T T T T T T T T T T T T T T T T T T L] L] LI DL | L] T
1x10°° 1x10°6 1x10°3 0 10 20 30 40 50 2,000 4,000 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on Ic and q¢ Phi: Based on Kulhawy & Mayne (1990)

Young’s modulus: Based on variable alpha using I. (Robertson, 2009) _g@— User defined estimation data

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:19 AM 3
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering CPT: CPT-01

3980 Home Avenue Total depth: 8.04 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
= Su peak
Su remolded
1 1]
24 2
34 34
E £ £ E £
£ £ £ 0+ £ 0 £ 0+
Q Q Q Q Q
(] () () (] ()
) [a) [a) Qa [a)
54 5 |
6 6 -l
74 7 -
8+ 8 -l
0 . 0 . 0 . T . T . T . I — T — T
2,000 4,000 2,000 4,000 0 0 0.5 1 1.5 2 0 2 4 6 8 10
M(CPT) (tsf) Go (tsf) Su (tsf) Su/a',v OCR

Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009) OCR factor for clays, Ni: 0.33

Go: Based on variable ajpha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk: 14

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:19 AM
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Christian Wheeler Engineering CPT: CPT-01

3980 Home Avenue Total depth: 8.04 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Shear Wave velocity State parameter In-situ stress ratio Soil sensitivity Effective friction angle
14 14 1+
2+ 2 2
3+ 3 3
E £ £ E £
< 4 < 47 < 04 < 04 < 4
+J -+ -+ +J -+
Q Q Q Q Q
(] () () (] ()
) [a) [a) Qa [a)
5 5- 5
6 6- 6
7 7- 7
8 8- 8
T T T T T T T T T T T T T T T T T
500 1,000 1,500 -04 -0.3 -0.2 -0.1 0 0 20
Vs (ft/s) 1} Ko S Peak ¢ (degrees)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:
Location: Lake Jennings Park Road

Lake Jennings Marketplace

CPT: CPT-02

Total depth: 12.14 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

—

Depth (ft)

~
© U1 N U1 LA W N WU

@
vl

9.5
10
10.5
11
11.5
12

Cone resistance qt

]

/

/

/
r

e

100 200 300 400
Tip resistance (tsf)

Depth (ft)

—

]
O L 1N LU LA W LN !

Friction ratio

2 4 6 8

Rf (%)

10

Depth (ft)

© L1 LN L LA LW LN,

Pore pressure u

\

)

N =
// —

el
,_—_/

1
Pressure (psi)

Depth (ft)

SBT Index Soil Behaviour Type
‘ 0.5
‘ 1 Very dense/stiff soil
‘ 1.5
‘ 2
‘ 2.5
‘ 3 Clay
‘ 3.5
‘ 4
‘ 4.5
‘ 5 Very dense/stiff soil
‘ g 5.5
- 6
| £
o 65 Clay
| o
‘ 7
7.5
| o
L s
| o
L o
Very dense/stiff soil
‘ 10- i F
‘ 10.54
‘ 114
‘ 11.54]
‘ 12
] e e LA B B e e ey e
1 2 3 4 0o 2 4 6 8 10 12 14 16 18
Ic SBT SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-02

Total depth: 12.14 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Norm. cone resistance Norm. friction ratio Norm. pore pressure ratio

0.5 0.5 0.5

1 1 1

1.5 1.5 1.5

2 2 2

2.5 2.5 2.5

3 3 3

3.5 3.5 3.5

4 4 4

4.5 4.5 4.5

5 5 5

E 5.5 E 5.5 :_,:7 5.5

c 6 < - 6 = 6
a a a

o 6.5 o 6.5 o 6.5
a a a

7 7 7

7.5 ~— 7.5 7.5

8 8 8

8.5 8.5 8.5

9 9 9

9.5 9.5 9.5

10 10 10

10.5 (\ 10.5 10.5

11 11 11

11.5 11.5 11.5

12 12 12

0 I 50 I 100 I 150 I 200 0 I 2 I 4 I 6 I 8 I1o -o.zl 0 I0.2I0.4I0.6I0.8I 1
Qtn Fr (%) Bg

Depth (ft)

SBTn Index Norm. Soil Behaviour Type

Very dense/stiff soil

Depth (ft)
()]
]

10.5

11.54

124

T
6 8 10 12 14 16 18
(

T
0o 2

T
4

1 2 3
Ic SBTn (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand

[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-02

Total depth: 12.14 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Permeability

Depth (ft)

10+

11+

12~ l

T T T
1x10°° 1x10°6  1x10°3
Ksbt (ft/s)
Calculation parameters
Permeability: Based on SBT,
SPT Neo: Based on I and gt

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

Depth (ft)

SPT N60

104

114

124

10 20 30 40
N60 (blows/ft)

50

Young's modulus

Depth (ft)
T

T
0

Es (tsf)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)

—@— User defined estimation data

Depth (ft)

Relative density

o
|

20

40 60
Dr (%)

80

100

Friction angle

Depth (ft)
T

T T T
30 35 40 45 50 55 60
¢ (degrees)
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-02

Total depth: 12.14 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Constrained Modulus

Depth (ft)

10+

11+

12+

2,0‘00 4,0‘00
M(CPT) (tsf)

Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009)
Go: Based on variable ajpha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Nk: 14

T
6,000

Depth (ft)

Shear modulus

104

114

124

T T
10,000 20,000
Go (tsf)

Depth (ft)

Shear strength

104

114

124

= Su peak
Su remolded

\

200 400
Su (tsf)

OCR factor for clays, Ni: 0.33
—@— User defined estimation data

Depth (ft)

Undrained strength ratio

0.5
1
1.5+
2_
2.5
3_
3.5
4_
4.5+
5-
5.5
6_
6.5
7_
7.5
8_
8.5
9_
9.5
10
10.5+
11+
11.5+
12

OCR

Depth (ft)

10+

11+

12+

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:19 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-02

Total depth: 12.14 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Shear Wave velocity

Depth (ft)

10+

11+

12+

2,o|oo 3,0|00
Vs (ft/s)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data

Depth (ft)

State parameter

o
|

Depth (ft)

In-situ stress ratio

104

114

124

2.4 2.6

Depth (ft)

Soil sensitivity

104

114

124

Effective friction angle

Depth (ft)

10+

11+

12+

2|0
Peak ¢ (degrees)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:19 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt

10



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-03

Total depth: 17.06 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0.5 \ 0.5 \( 0.5 0.5 0.5 ‘ Qilxy sand & sandy-sil
1 1 1 1 Sand & siltv. san
/ \ J/ 1 Sand & silty san
1.5 1.5 1547 1.5 1.5
2 /( 2 l 2 { 2 2 Silty sand & sandy sil
2.5 '\ 2.5 7 2.5 2.5 2.5 Clay & silty clay
3 ) 39 3 3 3
3.5 l 3.5 3.5 / 3.5 3.5
4 \ 4 4 i 4 4 Silty sand & sandy sil
4.5 4.5 \ 4.5 3 4.5 45
5 5 5 5 5
/ L
5.5 554/ 5.5 \\ 5.5 5.5
6 6 6 J 6 6
6.5 6.5 6.5 6.5 6.5 ;
. . 7 \) 7 - Sand & silty sand
. 7.5 . 7.5 .75 .75 . 75
£ s E s\ £ s \L £ s £ s
c 8.5 c 8.5 c 8.5 c 8.5 c 8.5 Silty sand & sandy sil
L L o 3 - L
3 9 3 9 ( % 9 ( % % 9 Sand & silty sand
0 95 0 95 ) 0 95 \ 0 95 Q 95 Silty sand & sandy sil
10 10 ( 10 10 10 )
10.5 10.5 10.5 \ 10.5 10.5 S#"d & silty sand
11 11 11 \ 11 11 Silty sand & sandy sil
11.5 11.5 11.5 ) 11.5 11.5
12 12 12 s 12 12
12.5 12.5 12.5 e 12.5 12.5 ~Sand & silty san
13 13 13 \ 13 13
13.5 13.5 p, 13.5 [ 13.5 13.5
14
14 14 ( 14 ] 14 Silty sand & sandy sil
14.5 14.5 I 14.5 \ 14.5 14.5
15 15 15 15 15
15.5
15.5 ( 15.5 15.5 15.5 Clay & silty clay
16 16 16 16 16 )
\\ i} 16.5 Sand & silty sand
16.5 ——— 16.5 D 16.5 16.5 Very dense/stiff soil
17+ . - 17— 17 . < 17 17 —Sed
200 400 600 800 0 2 4 6 8 10 0 0.5 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:19 AM 11
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Christian Wheeler Engineering

3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-03

Total depth: 17.06 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Norm. cone resistance

Sy

~—
g

VUL NS TWON LR~ G

Depth (ft)
[ee]

-
(8]
N~ S

100

Qtn

150

200

Depth (ft)

VUL NS TWONG RO

Norm. friction ratio

N

(

\
l
\
Ve
\

N/

e e

N

4 6
Fr (%)

10

Depth (ft)

Norm. pore pressure ratio

0.5

iy

~N S
O Ul NUO Ut tnh U1 WUITN UV

[e2)
o n

9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17

-0.2 0 02040608 1

Bq

Depth (ft)

N B
ol N s wouNnoerW,

8.5

SBTn Index

SBTn legend

[l - Sensitive fine grained [ 4. Clayey silt to silty clay
[J 5. silty sand to sandy silt

. 2. Organic material
[l 3. Clay to silty clay

Depth (ft)

ocUNUo s nwouNn ek,

8.5

Norm. Soil Behaviour Type

Sand & silty sand

Silty sand & sand

y sil

Sand & silty sand

y sil

ilty sand & sand
ilty san

H qd48
Y sand & sand

y sil

nd & silty sand

Silty sand & san
olity -sana & san

[

Sand QSiIty sand

Silty s%nd & sand

y sil

S#nd 84 silty 'sand

Si'ty sénd & sand

y il

Sind & silty sand
Silty sand & sand

y il

San

d & siltv sa
Sana & siity sand

nd & sand

y sil

silty clay

Sand & silty 'sand

ense/stiff soil

Sa
T

2 4 6 8 10 12 14 1
SBTn (Robertson 1990)

. 7. Gravely sand to sand

. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

6 18

. 8. Very stiff sand to clayey sand
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-03
Total depth: 17.06 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Permeability SPT N60 Young's modulus Relative density Friction angle
14 1- 1- 1+ 1+
2- 2+ 2+ 24 2-
3- 3+ 3+ 34 3-
44 44 44 44 44
5- 5+ 5+ 54 5-
6- 6 6 6 6
7- 74 74 74 7-
£ s € s S £ - g
c oy oy c oy
2 o 2 o] 2 2 o 3 5
(] () () (] ()
[a) [a) [a) [a) [a)
10+ 104 104 10+ 10+
11+ 114 114 11+ 11+
12+ 124 124 12+ 124
13+ 134 134 13+ 134
14+ 144 144 14+ 14+
15+ 154 154 15+ 15+
16+ 164 164 16+ 16+
17+ 174 174 B 17+ \‘ 17+ \
T T T T T T T T T T T T T T T T T T T T T T T T T LI DL B T 17T 7T 177
1x10°° 1x10°6 1x10°3 0 10 20 30 40 50 0 1,000 2,000 3,000 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on Ic and q¢ Phi: Based on Kulhawy & Mayne (1990)
Young’s modulus: Based on variable alpha using I. (Robertson, 2009) _g@— User defined estimation data
13
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-03
Total depth: 17.06 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
15.59 = Su peak 15.594 15.59]
14 14 15.6- Su remolded 15.6 15.6-
15.61- 15.61+ 15.61-
2- 2 15.62- 15.62+ 15.62-
15.63 15.63+ 15.63
3 34 15.64 15.64+ 15.64
15.65- 15.65+ 15.65-
4 | 4 15.66- 15.66- 15.66-
15.67- 15.674 15.674
5- 5 15.68— 15.68+ 15.68-
15.69- 15.69- 15.69
6- 6 15.74 15.74 15.74
15.714 15.714 15.714
77 77 15.72- 15.72- 15.72-
:4__7 g E 8 915.73— :4__715.73— 915.73—
— — ~ 15.74+ — 15.74+ —~ 15.74+
c oy oy c oy
s 9 P 94 46_15.75— 45_15.75— 46_15.75—
] [0] L 15.764 O 15.76- L 15.764
e e 0 1577 D15 77 0 1577
10— 104 : 0 :
15.784 15.78- 15.784
15.794 15.794 15.794
11+ 114
15.84 15.84 15.84
124 124 1581+ 15.81- 1581+
15.82- 15.82- 15.82-
134 134 15.834 15.834 15.834
15.84+ 15.84- 15.84+
14- 14+ 15.85+ 15.85+ 15.85+
15.86+ 15.86- 15.86+
15+ 154 15.874 15.87 15.874
15.88 15.88 15.88
16 16 15.89+ 15.89 15.89+
15.94 15.9 15.94
177 T T T T 179 T T T T 15917 T T T T 15.914 T T T T T 15917 T T T LI |
2,000 4,000 2,000 4,000 1 2 0 0.5 1 1.5 0 2 4 6 10
M(CPT) (tsf) Go (tsf) Su (tsf) Su/a',v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable ajpha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk: 14
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Christian Wheeler Engineering

3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-03

Total depth: 17.06 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Shear Wave velocity

Depth (ft)

10+

11+

12+

13+

14

15+

16+

17+

T
500

' 1 ,oloo
Vs (ft/s)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00

T
1,500

—@— User defined estimation data

Depth (ft)

State parameter

104

114

124

134

14

154

16

174

Depth (ft)

15

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15

15

.59+
15.64
614
.62+
.63
.64+
.65+
.66
674
.68+
.69+
15.74
714
724
734
744
754
76+
774
.78+
794
15.84
814
.82+
.83
.84+
.85+
.86
874
.88
.89+
15.94
914

In-situ stress ratio

Depth (ft)

15

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15

15

.59+
15.64
614
624
634
.64+
.65+
.66
674
.68+
.69+
15.74
714
724
734
744
754
.76+
774
.78+
794
15.84
814
824
.83
.84+
.85+
.86
874
.88
.89+
15.94
914

Soil sensitivity

Depth (ft)

Effective friction angle

Jury
o
|

11+

12+

13+

14

154

16+

17+

2|0
Peak ¢ (degrees)
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Christian Wheeler Engineering

3980 Home Avenue

San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-04

Total depth: 16.08 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Cone resistance qt

VU UN UL w0

Depth (ft)

-
o
—

200 400 600 800
Tip resistance (tsf)

Depth (ft)

VU UNUL o w0

Friction ratio

/’- \—-’f\f/

2 4 6 8
Rf (%)

10

Depth (ft)

(o)} £
o N oL nd wwlNg e~ O»

~N

o @
o Ul O un

10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16

Pore pressure u

=~ N

T

\\\

3

1 2 3
Pressure (psi)

Depth (ft)

SBT Index Soil Behaviour Type
0.5 05 ‘ Siity s(jnd & sandy sil
1 Sand & silty sand
1.5 15 Silty sand & sandy sil
2
2.5
3 2.5 Sand & silty sand
3.5 3.5
4 Silty sand & sandy sil
4.5 4.5
5
5.5 5.5
6 silty san
6.5 6.5
7 ~—
7.5 e 75
8 ﬁ nd & sandy sil
8.5 o 85
[a)]
9.5 9.5 n ity san
10 10 Silty sand & sandy sil
. 10.5
10.5 nd & silty sand
11 11
11.5 11.5
12 12 nd & sandy sil
12.5 12.5
13 13
13.5 13.5
14 14
14.5 14.5 ense/stiff soil
15 15
15.5 15.5
16
16 ‘ — ——
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBT SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering

3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-04

Total depth: 16.08 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Norm. cone resistance

1

A

™\
(
J

\

VU UN UL w0

Depth (ft)

N

Norm. friction ratio

VU UNUL o w0

Depth (ft)
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//- \—-’f\f/
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/ ”5_/ \ // \‘//\J/

0 50

150 200

Norm. pore pressure ratio
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o N o dw NGO R O,
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9
9.5
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10.5
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11.5
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12.5
13
13.5
14
14.5
15
15.5
16

(o)}

~
o N oA w NGO R O,

Depth (ft)

-0.2 0 02040608 1

SBTn Index

Ic

SBTn legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand

. 2. Organic material
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

[l 3. Clay to silty clay

Norm. Soil Behaviour Type

Depth (ft)

Sand & silty sand

()
G
»

>
>
a
@0
»
Q
>
[

Sand & silty sand

=
<
o

>
>
a
@0
»
I
>
[

& silty san

ry dense/stiff soil

T
2 4 6 8 10 12 14 16 18

SBTn (Robertson 1990)
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

CPT: CPT-04

Total depth: 16.08 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Permeability SPT N60 Young's modulus Relative density Friction angle
1- 1+ 1+ 1+ 14
2+ 2+ 2+ 2+ 2
3+ 3+ 3+ 3+ 3
4- 4 4 4 4
5- 5 5 5 5-
6- 6 6 6 6-
7+ 74 7+ 7 7-
~— ~ ~ ~— ~
& & & & &
~— ~— ~— ~— N~—
c 8- < 8- < 8- c 8- < 84
+J -+ -+ +J -+
Q Q Q Q Q
(] () () (] ()
QO 9- O 94 O 94 QO 94 O 9
10 10 10 10 10
114 11 11 11 11
124 12 12 12 12
134 13 13 13 13
144 14 14 14 14
154 15+ 15+ 15 15
16 16 16 16 16
T T T T T T T T T T T T T T T T T T T T T LI DL B T 17T 7T 177
1x10°° 1x10°° 1x10 3 0 10 20 30 40 50 2,000 4,000 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)

Calculation parameters
Permeability: Based on SBT,

SPT Neo: Ba

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

sed on I and q:

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)

—@— User defined estimation data
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Christian Wheeler Engineering CPT: CPT-04

3980 Home Avenue Total depth: 16.08 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
= Su peak
1- 1 Su remolded
2 2
3 34
4- 4
5+ 5
6 6
7 7 -
E £ £ E £
£ 87 5 87 £ 0+ £ 0 5 0
Q Q Q Q Q
(] () () (] ()
QO 9- O 94 [a) Qa [a)
10 10
114 11
124 12
134 13
144 14
154 15+
16 16
— T ——T I — T — T
2,000 4,000 2,000 4,000 0 0 0.5 1 1.5 2 0 2 4 6 8 10
M(CPT) (tsf) Go (tsf) Su (tsf) Su/a',v OCR

Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009) OCR factor for clays, Ni: 0.33

Go: Based on variable ajpha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk: 14
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-04

Total depth: 16.08 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Shear Wave velocity

Depth (ft)
T

10+

11+

12+

13+

14-

15+

16+

T
500

' 1 ,oloo
Vs (ft/s)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data

T
1,500

Depth (ft)

State parameter In-situ stress ratio

104

114

124

134

14+

154

164

Depth (ft)
T

-0.4

-0.3 -0.2 -0.1 0

Depth (ft)

Soil sensitivity

o
|

Effective friction angle

Depth (ft)
T

10+

11+

12+

13+

14-

15+

16+

2|0
Peak ¢ (degrees)
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Christian Wheeler Engineering CPT: CPT-05

3980 Home Avenue Total depth: 12.14 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0.5 \\ 0.5 \\ 0.5 ‘\ 0 Clay & silty clay
1 1 \ 1 b )
} \ ) ‘ Silty sand & sandy sil
1.5 ( 1.5 ) 1.5 / ‘ 15
2 2 ( 2 \ ‘ 2
25 25 ) 2:5 ( ‘ 2.5 Clay & silty clay
3.5 3.5 \ 3.5 ‘ 3.5 Silty sand & sandy sil
4 4 4 ‘ 4
4.5 4.5 4.5 ‘ 4.5
5 5 5 ‘ 5 Clay & silty clay
o 55 o 55 o 55 e ‘ g 55
P 6 P 6 - 6 = c 6
2 2 g g | =
o 6.5 o 6.5 o 6.5 ) o 6.5 - -
[a) [a) \ [a) [a) ‘ [a) Silty sand & sandy sil
7 \ 7 \ 7 ‘ 7
7.5 / 7.5 \ 7.5 ‘ 7.5
1] 1) : | .
8.5 8.5 / 8.5 \ ‘ 8.5 Clay & silty clay
9 9 ( 9 ‘
9.5 9.5 9.5 ‘ 9.5
10 10 10 10
‘ 10.5 Silty sand & sandy sil
10.5 10.5 10.5 : T
( ‘ 11 Very dense/stiff soil
11 11 11
11.5 C 11.5 / 11.5 \ :
- ~——_ - /’ 12 \ ! 12 Very dense/stiff soil
. . . ; . . . . T T T T
200 400 0 2 4 6 8 10 0 0.5 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-05

Total depth: 12.14 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Norm. cone resistance Norm. friction ratio

0.5 R — 0.5 \'\ 0.5

1 1 \ 1

1.5 1.5 \ 1.5

2 ~ 2 ) 2

2.5 2.5 ( 2.5

3 3 ) 3

3.5 & 3.5 / 35

4 4 ‘ 4

4.5 4.5 4.5

5 5 5

g 5.5 g 5.5 g 5.5
g °© g °© £ °
g} 6.5 \ g} 6.5 § 6.5
7 \ 7 \ 7

7.5 \ 7.5 \\ 7.5

8 / 8 \ 8

8.5 // 8.5 /) 8.5

9 9 9

9.5 { 9.5 ( 9.5

10 \\\ 10 10
10.5 10.5 10.5
11 11 \ 11
11.5 11.5 \ 11.5
12 12 ,4/, 12

0 50 100 150 200 0 2 4 6 8 10 020 02040608 1
Qtn Fr (%) Bg

Norm. pore pressure ratio

Depth (ft)

SBTn Index

Norm. Soil Behaviour Type

nd J siltv san
Na & Shity san

1)

‘ 1.5 tiff soil |
‘ 2
‘ 2.5
‘ 3
‘ 3.5
‘ 4
‘ 4.5
sandy sil
‘ 5
‘ g 5.5
_C 6
| £
o 6.5
| o
‘ 7
‘ 7.5 Very densef/stiff soil
8 Very dense/stiff soil |
85
Clay & silty clay
e
| 10
.
0.5 Very dense/stiff soil
‘ 11
‘ 11.5 Very dense/stiff soil
‘ 12 Very dense/stiff soil
1 | T | T | T T T T T
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand

[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-05

Total depth: 12.14 ft, Date: 3/25/2014

Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Permeability

Depth (ft)

10+

11+

12+

T T
1x10°6  1x10°3
Ksbt (ft/s)
Calculation parameters
Permeability: Based on SBT,
SPT Neo: Based on Ic and q¢

T
1x10 9

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

Depth (ft)

SPT N60

104

114

124

10 20 30 40
N60 (blows/ft)

50

Depth (ft)

Young's modulus

104

114

124

T T T
1,000 2,000
Es (tsf)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)

—@— User defined estimation data

T
3,000

Depth (ft)

Relative density

104

114

124

™

\

T
20

40 60
Dr (%)

T
80

100

Depth (ft)

Friction angle

10+

)

124 \\

T T T T
30 35 40 45 50 55 60
¢ (degrees)
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-05

Total depth: 12.14 ft, Date: 3/25/2014

Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Constrained Modulus

Depth (ft)

10+

11+

12+

'1,o|00'2,o|00'3,o|oo
M(CPT) (tsf)

Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009)
Go: Based on variable ajpha using 1. (Robertson, 2009)

Undrained shear strength cone factor for clays, Nk: 14

T
4,000

Depth (ft)

Shear modulus

104

114

124

T T
2,000 3,000
Go (tsf)

T T
1,000

T
4,000

Depth (ft)

Jury
o
|

Shear strength

114

= Su peak
Su remolded

T
0

T
2

T
4

L B e B e
6 8 10 12

Su (tsf)

OCR factor for clays, Ni: 0.33
—@— User defined estimation data

Depth (ft)

Undrained strength ratio

104

10.24

10.4+

10.64

10.84

114

11.24

11.4+

11.64

Depth (ft)

Jury
o
|

OCR

11+
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Christian Wheeler Engineering CPT: CPT-05
3980 Home Avenue Total depth: 12.14 ft, Date: 3/25/2014

San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown

Project: Lake Jennings Marketplace
Cone Operator: Uknown

Location: Lake Jennings Park Road

Shear Wave velocity State parameter In-situ stress ratio Soil sensitivity Effective friction angle
84 8+

1- 1+ 14

2+ 2+ 2

3+ 3+ 3

9+ 9+

4- 4 4

5- 5 5-
E £ £ E £
c 67 < 67 o o < 67
+J -+ -+ +J -+
Q Q Q Q Q
(] () () (] ()
e, e ] 8 10- 2 10- a

8+ 8+ 8

9- 9+ 9-

10 10 114 114 10

114 11 / 11

124 124~ 124

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
500 1,000 -0.3 -0.2 -041 0 0 1 2 0 0.5 1 1.5 2 20
Vs (ft/s) U] Ko S Peak ¢ (degrees)
Calculation parameters
Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
25

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:21 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-06
Total depth: 21.16 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

[ury
o

Depth (ft)

-
N
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-
N
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Friction ratio

\ 4

=

C
)
0 I 2 4 I 6
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Depth (ft)

©o

—
o

iy
iy

iy
N

ey
w

14
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Pore pressure u

{

~N

Pressure (psi)

Depth (ft)

ey

—-

15

16

17

18

19

20

21

SBT Index

2 3
Ic SBT

SBT legend

[l - Sensitive fine grained [ 4. Clayey silt to silty clay
[J 5. silty sand to sandy silt

. 2. Organic material
[l 3. Clay to silty clay

Depth (ft)

Soil Behaviour Type

-
o
|

11+

[ury
N
|

ilty sa

sand

silt

n)
Q
Q0

silt

Silty sand &

silt

sandy

silt

S,
Sil

nd &
y sa

silty
nd &

sand
sandy

silt

Very dJnse/s tiff s

d &

sandy

silt |

silty

lay
Y

ilty sa

nd &

sand

silt

nd &

silty

sand

Iatif f
Ty—dqnau:‘ urrs
T

SBT (Robertson, 2010)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

2 4 6 8 10 12 14 16 18
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-06
Total depth: 21.16 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00

Cone Type: Uknown
Cone Operator: Uknown

[ury
o

Depth (ft)
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Norm. pore pressure ratio
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SBTn legend
[l - Sensitive fine grained [ 4. Clayey silt to silty clay
[J 5. silty sand to sandy silt

. 2. Organic material
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

[l 3. Clay to silty clay

SBTn Index

Depth (ft)

Norm. Soil Behaviour Type
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nd & silty

sand

sand

-
o
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sandy

silt |
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y & silty
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—-
—
|

[ury
N
|

SiILy sand &
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silt
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sand

17+

sand &
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0 2 4 6
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sels
T

8

10 12 14 16 18
SBTn (Robertson 1990)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

CPT: CPT-06
Total depth: 21.16 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Permeability SPT N60 Young's modulus Relative density Friction angle
1- 14 14 1+ 14
2+ 2+ 2+ 2+ 2
3+ 3+ 3+ 3+ 3-
4- 4 4 4 4
5- 5 5 5 5-
6- 6 6 6 6-
7+ 7+ 7+ 7 7-
8- 8- 8- 8 8-
9- 9+ 9+ 9 9-
= = = = =
E 10 104 104 104 104
=) S S =) S
o 11+ o ll+ o l1l+ o 1l1+ o 11
(] () () (] ()
O 124 O 12 O 12 O 12 O 124
134 13 13 13 13
144 14 14 14 14
15 15+ 15+ 15 154
16 16 16 16 16
174 17 17 17 17
18 18 18 18 ) 18 )
194 19 19 19 19
20 20 20 20 20
214 214 214 214 21+
T T T T T T T T T T T T T T T T T T T T T T T LI DL B T 17T 7T 177
1x10°° 1x10°° 1x10 3 0 10 20 30 40 50 1,000 2,000 3,000 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)

Calculation parameters
Permeability: Based on SBT,
SPT Neo: Based on Ic and q¢

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)

—@— User defined estimation data
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Christian Wheeler Engineering

3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-06

Total depth: 21.16 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Constrained Modulus

—
o
|

Depth (ft)
n

12+

13+

14-

15+

16+

17+

18+

19+

20

21

2,0‘00 '
M(CPT) (tsf)

Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009)

Go: Based on variable ajpha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Nk: 14

T
4,000

Depth (ft)

Shear modulus

8

9 -

Jury
o
|

—
-
|

124

134

14+

154

16
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18+

194

20

214

2,o|oo
Go (tsf)

T
4,000

Depth (ft)

iy
[
|

Shear strength

114

124

134

—
N
1

16

174

184

194

= Su peak

Su remolded
L L
4 6 8
Su (tsf)

OCR factor for clays, Ni: 0.33
—@— User defined estimation data
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Undrained strength ratio
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-06
Total depth: 21.16 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Shear Wave velocity
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Depth (ft)
n
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560 1,0|00 ' I
Vs (ft/s)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue

San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-07

Total depth: 22.15 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown
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‘ Si d & sandy silt |
V:ﬁse/‘ tiff soil
‘ Very dense/stiff soil
| sand
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBT SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-07

Total depth: 22.15 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Depth (ft)
N - o ©

-
w

14
15
16
17
18
19
20
21
22

Norm. cone resistance

Norm. friction ratio

\ 20

<l 17 1
™~ 2 > 2
3 ‘ 3

— 4 4

( 5 5

// 6 6

/ 7 k‘ 7

/ o .
Y, 1 L )
< o 10 > o 10
N £ 11 — £ 11
) 8] ¢ 5.
13 13

/ 14 ) 14
15 ( 15

\ 16 16
\\ 17 17
) 18 o 18

< 19 N 19
X > "

/

0 50 100

Qtn

Norm. pore pressure ratio

—— 21 21
. Y L S S
150 200 0 2 4 6 8 10 02 0 0.2 0.4 06 0.8 1
Fr (%) Bq

Depth (ft)
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14 ‘
16 ‘
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19 Si d & sandy silt |
20 Ve se/stiff soil
21 ‘ Very dense/stiff soil
22 ‘ gand
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand

[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering CPT: CPT-07

3980 Home Avenue Total depth: 22.15 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Permeability SPT N60 Young's modulus Relative density Friction angle
14 1- 1- 1+ 1+
2- 2+ 2+ 24 2-
3- 3+ 3+ 34 3-
4 4 4 4 44
5- 5+ 5+ 54 5-
6- 6 6 6 6
7- 7 74 74 7-
8- 8- 8- 8- 8]
9 9+ 9+ 94 9]
gw— glo— glo— gw— glo—
c 11 c 114 c 114 c 114 c 11
) e e B e
312— 812— 812— 312— 812—
[a) [a) [a) [a) [a)
13+ 134 134 13+ 134
14+ 144 144 14+ 14+
15+ 154 154 15+ 15+
16+ 164 164 16+ 16+
17+ 174 174 17+ 174
18+ 184 184 18+ 18-+
19+ 194 194 19+ 194
20- 20 20 20 204
21- 214 214 214 \ 214 \
22- 224 224 224 22
T T T T T T T T T T T T T T T T T T T T T T T T T T T T LI DL B T 17T 7T 177
1x10°° 1x10°6 1x10°3 0 10 20 30 40 50 0 1,000 2,000 3,000 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on Ic and q¢ Phi: Based on Kulhawy & Mayne (1990)

Young’s modulus: Based on variable alpha using I. (Robertson, 2009) _g@— User defined estimation data
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Christian Wheeler Engineering

3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-07

Total depth: 22.15 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Constrained Modulus
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Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009)

Go: Based on variable ajpha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Nk: 14
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OCR factor for clays, Ni: 0.33
—@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-07
Total depth: 22.15 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Shear Wave velocity
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Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-08

Total depth: 28.05 ft, Date:
Surface Elevati

3/25/2014
on: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Typ

e: Uknown

Cone Operator: Uknown

Cone resistance qt
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SBT Index Soil Behaviour Type
L squ sand & sandy silt
CIFy & silty clay
2
3 Sil)ty sand & sandy silt
Very dense/stiff soil
4
5 .
CIFy & silty clay
6
- Clky
Clay & silty clay
8
Silty sand & sandy silt
g
c Clay & silty clay
a nd & sandy silt
() d-& sandy silt |
[a]
Clay & silty clay
ity sand & sandy silt |
Silty sand & sandy silt
Clay & silty clay
Sand & ei]_ty sand
nd & sandy silt
Silty san sandy silt |
Sand & silty sand
Sil’ly sa‘nd & sandy silt
nd & silty sand
T — T ——
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBT SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-08
Total depth: 28.05 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown
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SBTn legend
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Ic SBTn (Robertson 1990)

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

CPT: CPT-08

Total depth: 28.05 ft, Date: 3/25/2014

Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00

Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Permeability SPT N60 Young's modulus Relative density Friction angle
1- 1+ 1+ 1+ 14
2+ 2+ 2+ 2+ 2
3+ 3+ 3+ 3+ 3
4- 4 4 4 4
5- 5 5 5 5-
6- 6 6 6 6-
7+ 74 74 7 7-
8- 8- 8- 8 8-
9- 9+ 9+ 9 9-
10 10 10 10 10
114 11 11 11 11
124 12 12 12 12
£ 13- £ 13- € 13 € 134 & 13-
S 14+ S 14+ S 14+ S 14+ S 14—
o 154 o 154 o 154 o 154 \ o 15- )
e 16 e 16 e 16 e 16 e 16
174 17 17 17 17
18+ 18- 18- 18+ 18+
194 19+ 19+ 19 194
20 20 20 20 7 20 )
214 214 214 214 21+
224 224 224 224 224
234 234 234 234 23+
244 244 244 244 24+
25 254 254 254 25+
26 26 26 26 26+
274 274 I 274 274 27+
28- 28 28 28 28]
1x10|'9 1x10|'6 1x10|'3 0 I 1|0 I 2|0 I 3|o I 4|o I 50 I I 1,o|oo I 2,o|00 I 0 I 2|o I 4|o I 6|0 I 8|0 I100 30 I 3|5 I4|0 I 4|5 I 5|o I5|5 I 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on Ic and q¢ Phi: Based on Kulhawy & Mayne (1990)
Young’s modulus: Based on variable alpha using I. (Robertson, 2009) _g@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-08

Total depth: 28.05 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Constrained Modulus
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Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009)

Go: Based on variable ajpha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Nk: 14
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OCR factor for clays, Ni: 0.33
—@— User defined estimation data
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Christian Wheeler Engineering

3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-08
Total depth: 28.05 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Shear Wave velocity
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Calculation parameters
Soil Sensitivity factor, Ns: 7.00

—@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-09

Total depth: 26.08 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Cone resistance qt Friction ratio Pore pressure u
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Tip resistance (tsf) Rf (%) Pressure (psi)
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SBT Index Soil Behaviour Type

squ sand & sandy silt

CILay & silty clay

SiI[ty sand & sandy silt

Clay & silty clay

P

-] dq H
10 & sanay s t

CILay & silty clay

1
2
3
4
5
6
7
8

Clpy

Clay & silty clay

Si sandy silt |

Clay & silty clay

Silty sand & sandy silt
CIFy & silty clay

SLIL_y_sam & sandy silt |

Sand & silty sand

Silty sand & sandy silt

Clay & silty clay
Sand & silty sand

$iff il
1se/stiff il
g T T

1 2 3 4 0O 2 4 6 8 10 12 14 16 18

Ic SBT SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-09
Total depth: 26.08 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00

Cone Type: Uknown
Cone Operator: Uknown

e
W N B O OV 0 N O U1 A W N =

pth (ft)

e
N B B B B B
O VW O N o Uu b

N NN
w N =

N NN
a b

Norm. cone resistance

—

K

A

/TN

\\.4~/

\\
'
>

0 5

0 100

Qtn

150

200

e
W N B O O 0 N O U1 A W N =

pth (ft)

e
N B B B B B
O VW O N o Uu b

N NN
w N =

N NN
a b

Norm. friction ratio

N

{

3

N\

W/

Depth (ft)

4 6
Fr (%)

10

Norm. pore pressure ratio

[N T e e e e
O VW O N O U A W N H O O O N O U A W N =

NN
N =

N NN
u b~ W

26

-0.2 0 0.2 04 0.6 0.8

Bq

1

Depth (ft)

1
2
3
4
5
6
7
8

SBTn Index

2 3
Ic

SBTn legend

[l - Sensitive fine grained [ 4. Clayey silt to silty clay
[J 5. silty sand to sandy silt

. 2. Organic material
[l 3. Clay to silty clay

Norm. Soil Behaviour Type

Sand & silty

sand

Silty sand &
d &

Very dense/s

tiff s

(o]

Silty sand &

sandy

silt

\.,Iry—&sﬂty

lay

CILy & silty

clay

Silty san

sand

silt

C silty

o
<
Qo0

clay

Si

[ty sand &

silt

(@)

Silty sand &
Sand & silty

sandy
sand

S'I}ly sand &

sand

Clay & silty

silty clay

clay

sand

C
Sand & silty

2 4 6

8

I
10 12 14 16 18

SBTn (Robertson 1990)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

CPT: CPT-09

Total depth: 26.08 ft, Date: 3/25/2014

Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00

Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Permeability SPT N60 Young's modulus Relative density Friction angle
1- 1+ 1+ 1+ 14
2+ 2+ 2+ 2+ 2
3+ 3+ 3+ 3+ 3
4- 4 4 4 4
5- 5 5 5 5-
6- 6 6 6 6-
7+ 74 74 7 7-
8- 8- 8- 8 8-
9- 9+ 9+ 9 9-
10 10 10 10 10
114 11 11 11 11
g12— g12— glz_ g12_ glz_
S 134 S 134 S 134 S 134 S 13-
§'14— §14— §14— §14— §14—
15 15+ 15+ 15 154
16 16 16 k 16 16
174 17 17 17 17
18+ 18- 18- 18+ 18+
194 19+ 19+ 19 ‘ 194 |
20 20 20 20 20
214 214 214 214 21+
224 224 224 224 22+
234 234 234 234 23+
244 244 244 244 24+
25 254 254 254 25+
26+ 26- 26+ \ 26- I 26- ™
1x10|'9 1x10|'6 1x10|'3 0 I 1|0 I 2|0 I 3|o I 4|o I 50 cl) I 2,0|00 I 0 2|o I 4|o I 6|0 I 8|0 I100 30 I 3|5 I4|0 I 4|5 I 5|o I5|5 I 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on I and gt Phi: Based on Kulhawy & Mayne (1990)
Young’s modulus: Based on variable alpha using I. (Robertson, 2009) _g@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-09

Total depth: 26.08 ft, Date: 3/25/2014

Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

(ft)

e

Dept

Constrained Modulus

1-
2]
3]
4 -
5|
6
7
8-
9-]
10+
11+
12+
13+
14+
15+
16+
17+
18-+
19+
20
21+
22
23
24 -
25

26

'1,o|00 2,0‘00 3,0‘00
M(CPT) (tsf)

Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009)
Go: Based on variable ajpha using 1. (Robertson, 2009)

Undrained shear strength cone factor for clays, Nk: 14

T
4,000

Depth (ft)

Shear modulus

1
2
3]
4
5 -
6
74
8
9
104
114
124
134
144
154
16
174
18-
194
20
214
22
23
24
25

26

T T
1,000

T T T T T
2,000 3,000 4,000
Go (tsf)

Depth (ft)

Shear strength

104

114

124

134

14

154

16

174

18-

194

20

214

22

23

24

25

= Su peak
Su remolded

e

==\

Su (tsf)

OCR factor for clays, Ni: 0.33
—@— User defined estimation data

Depth (ft)

Undrained strength ratio

8
8.5
9
9.5
104
10.54
114
11.54
124
12.54
134
13.54
144
14.54
154
15.54
16+
16.54
174
17.54
18+
18.54
194
19.54
20
20.5
21
21.54
22
22.5-
23
23.5
24
24 .5
25

Depth (ft)

OCR

10+

11+

12+

- - - - - -
[o2) ~N (o)} (6] E w
] ] ] ] ] ]

Jury
e}
|

20

21+

22

23]

24

25
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Christian Wheeler Engineering

3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-09
Total depth: 26.08 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

(ft)

e

Dept

Shear Wave velocity

1-
2]
3]
4 -
5]
6
7
8-
9-
10+
11+
12+
13+
14+
15+
16+
17+
18-
19+
20
21+
22
23
24 -
25

26

T
500

' 1,0|00
Vs (ft/s)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data

Depth (ft)

State parameter

1
2
3]
4
5 -
6
74
8
9
104
114
124
134
144
154
16
174
18-
194
20
214
22
23
24
25

26

Depth (ft)

In-situ stress ratio

104

114

124

134

14

154

16

174

18-

194

20

214

22

23

24

25

Depth (ft)

Soil sensitivity

104

114

124

134

144

154

164

174

18

194

20

21

22

23

24

25

Depth (ft)

Effective friction angle

1
2]
3]
4 -
5]
6—
7
8-
9
10+
11+
12+
13+
14+
15+
16+
17+
18-
19+
20
21+
22
23]
24+
25

26

2|0
Peak ¢ (degrees)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:09:24 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt

45



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-10
Total depth: 20.01 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Cone resistance qt

Friction ratio Pore pressure u

SBT Index Soil Behaviour Type

2 2 \ \ ‘ sandy si
3 3 3 ‘ lay
4 a4 4 sandy silt |
‘ clay
5 5 / 5 ‘
6 6 \ 6 \ ‘ Silty sand & sandy silt |
7 7 \ 7
8 8 ™\ 8 ‘ Clay & silty clay
g° g % g g 2
£ 10 £ 10 £ 10 £ S Very dense/stiff soil
o a =Y =Y ‘ a
9] 9] 9] [ 9]
ey Q11 o111 a ‘ a
12 12 12 ) c iity clay
/ ‘ Silty sand & sandy silt
13 13 13 < ‘ Clay & silty clay
14 14 ( 14 1 ‘
15 15 / 15 ‘ Silty sand & sandy silt
16 16 < 16
17 k‘ 17 , 17 L ‘ .
> ( < ‘ Sand & silty sand
18 C 18 N 18 Silty sand & sandy silt |
\ / & ‘ Sand & silty sand
19 S — | R
— 19 19 Very dense/stiff soil
T e ~—— ‘ Sand & silty 'sand
20— : : -~ -~ : : . ; T ————————
200 400 600 800 2 4 6 8 10 0 1 2 1 2 3 4 0o 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-10

Total depth: 20.01 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Depth (ft)
E o o

-
N

13

14

15

16

17

18

19

20

Norm. cone resistance

¢ 1
—

©o

(
N
(

/

)

(

/

Depth (ft)
o

-
-

4

13

14

15

AN

16

18

A
|

19

0 50 100 150 200

Qtn

Norm. friction ratio

Norm. pore pressure ratio

\

‘l

\/\//
Depth (ft)

iy
iy

13

14

15

PN

16

17

18

19

N

4 6 8 10 -0.2 0 0.2 04 0.6 0.8
Fr (%) Bq

1

Depth (ft)

SBTn Index Norm. Soil Behaviour Type

Sand &

silty

sand

Sand &

Silty sand &

sandy silt

sand

eu{y

ry denser/s

tiff

soil

Silty sand &

sandy silt

Very densels

tiff soil

ry dense/s

tiff soil

—-

Depth (ft)

—-

tiff soi

S|

/stiff soil
sandy silt

4

13 tiff soil
tif f soil
14 144
15+
15 sandy silt
16 16—
17+
17 Sand & silty sand
18- ; :
18 Silty sand & sandy silt
19 ilty sand
19 Very dense/stiff soil
Sand & silty sand
20+ ————
1 2 3 0O 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand

[ 2. Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand

Il 3. Clay to silty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

CPT: CPT-10
Total depth: 20.01 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown
Permeability SPT N60 Young's modulus Relative density Friction angle
1- 14 14 1+ 14
2 2 2 2 2
3+ 3+ 3+ 3+ 3
4- 4 4 4 4
5- 5 5 5 5-
6- 6 6 6 6-
7+ 7+ 7+ 7 7-
8+ 8+ 84 8+ 8
:4__? 9 - E 9+ E 9+ :4__? 9 - E 9|
~— ~— ~— ~— N~—
5 10 S 104 S 104 S 104 S 10+
Q Q Q Q Q
(] () () (] ()
O 114 O 114 O 114 O 114 ] O 11- ]
124 12 12 12 / 12 l
134 13 13 13 13
144 14 14 14 14
154 15+ 15+ 15 15
16 16 16 16 16
174 17 17 17 17
18- 18 C 18 18- 18-
194 19 19 19 19
T T T — 1 v T r 1 r T 7 T T T T T T L T L L I R B N IR B
1x10°° 1x10°° 1x10 3 0 10 20 30 40 50 0 2,000 4,000 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (ft/s) N60 (blows/ft) Es (tsf) Dr (%) ¢ (degrees)

Calculation parameters
Permeability: Based on SBT,
SPT Neo: Based on Ic and q¢

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)

—@— User defined estimation data
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-10

Total depth: 20.01 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Constrained Modulus

Depth (ft)
°

12+

13+

14-

15+

16+

17+

18+

19+

0 'z,oloo 4,0‘00
M(CPT) (tsf)

Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009)
Go: Based on variable ajpha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Nk: 14

Depth (ft)

Shear modulus

124

134

14+

154

16

174

18-

194

T T T
2,000 4,000
Go (tsf)

Shear strength

8- = Su peak
Su remolded
9_
10
~
g
~—
c
+d
Q
(7]
[a)
11
12
13-
— 7 T T T T T
0 2 4 6 8
Su (tsf)

OCR factor for clays, Ni: 0.33
—@— User defined estimation data

Undrained strength ratio

8 -
24
A4
6 -

© 0 o o

.8
9
2
44
.6
8
10+

© OV VU O

10.2
=
~10.4-
oy
e
Q 10.6
(]
0 10.8-
11
11.24
11.4-
11.6-
11.84
12
12.24
12.4-
12.6
12.84
13

Depth (ft)

OCR

—
o
|

11+

12+

13+
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project:

Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-10
Total depth: 20.01 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Shear Wave velocity

Depth (ft)
°

12+

13+

14-

15+

16+

17+

18-

19+

T
0

5c|>o '1,0|oo
Vs (ft/s)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00

T
1,500

—@— User defined estimation data

Depth (ft)

State parameter

124

134

14+

154

16

174

18-

194

-0.3

-0.2

-0.1

Depth (ft)

In-situ stress ratio

—
o
|

114

124

134

Depth (ft)

Soil sensitivity

-
o
|

114

124

134

Depth (ft)

Effective friction angle

—
o
|

11+

12+

13+

14-

154

16+

17+

18+

19+

20

2|0
Peak ¢ (degrees)
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APPENDIX C

SCS&T DATA

CWE 2140061.02R

Lake Jennings Marketplace

Lake Jennings Park Road and Olde Highway 80
San Diego County, California



SUBSURFACE EXPLORATION LEGEND
UNIFIED SOIL CLASSIFICATION CHART

SOIL DESCRIPTION Shoue. TYPICAL NAMES

l. COARSE GRAINED, more than half of material is larger than No. 200 sieve size.

GRAVELS CLEAN GRAVELS GW  Well graded gravels, gravel-sand mixtures, little or no fines.
More than half of

coarse fraction is GP  Poorly graded gravels, gravel sand mixtures, little or no fines.
larger than No. 4

sieve size but GRAVELS WITH FINES GM  Silty gravels, poorly graded gravek sand-sitt mixtures.

smaller than 3". (Appreciable amount of fines)

GC Clayey gravels, poorly graded gravel-sand, clay mixtures.

SANDS CLEAN SANDS SW  Well graded sand, gravelly sands, little or no fines.
More than half of

coarse fraction is SP  Poorly graded sands, gravelly sands, little or no fines.
smaller than No. 4

sieve size. SANDS WITH FINES SM  Siity sands, poorly graded sand and silty mixtures.

(Appreciable amount of fines)
SC  Clayey sands, poorly graded sand and clay mixtures.

. FINE GRAINED, more than half of material is smaller than No. 200 sieve size.

SILTS AND CLAYS ML  Inorganic silts and very fine sands, rock flour, sandy sift
Liguid Limit less than 50 or clayey-silt-sand mixtures with slight plasticity.

CL  Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean clays.

OL  Organic siits and organic sitty clays or low plasticity.

= SILTS AND CLAYS MH  Inorganic sitts, micaceous or diatomaceous fine
Liquid Limit greater than 50 sandy or silty soils, elastic siits.

CH  Inorganic clays of high plasticity, fat clays.
OH  Organic clays of medium to high plasticity.

Hl. HIGHLY ORGANIC SOILS PT  Peat and other highly organic soils.
E ¥ - Water level at time of excavation or as indicated CK - Undisturbed chunk sample
US - Undisturbed, driven ring sample or tube sample IZ - Bulk Sample
SC - SandCone SP - Standard penetration sample
CON -  Consolidation DS - Direct Shear
El - Expansion Index SA - Sieve Analysis
MS - Maximum Size of Particle Pl - Plastic index
MAX - Maximum Density RC - Relative Compaction
ST - Shelby Tube UC - Unconfined Compression
SPT - Standard Penetration Sample TX - Triaxial Compression
PH -  pH & Resistivity RS - Ring Shear
SF/CL - Sulfate & Chioride AL - Atterberg Limits
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST’ SOIL & TESTING,INC. [Bv: DBA DATE: 1/4/2006
EA JOB NUMBER: 0511183-1 PLATE: 2




LOG OF EXPLORATORY TRENCH NUMBER T-1

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 675 Depth to Water (ft): N/A
SAMPLES)
S ol I ks
ol I il il 1 o < &
=) SUMMARY OF SUBSURFACE CONDITIONS Els] S E oz @
a ‘é’ @l 5| 2 oW
= D |m
=z Q| I (<
) = o |-
Q
SM [COLLUVIUM: Brown, humid, loose, SILTY SAND
~ 1
— 2
-3 DECOMPOSED METAMORPHIC ROCK: Light brownish-tan,
- | ™ |humid, dense, SILTY SAND
— 4
ery dense
- 5
i Practical refusal at 5 feet
— 6
—~ 7
~ 8
- 9
— 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE

ST  SOIL & TESTING, INC.

BY:

DBA DATE:

1/4/2006

JOB NUMBER:

0511183-1 |PLATE NO.:

3




LOG OF EXPLORATORY TRENCH NUMBER T-2

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 681 Depth to Water (ft): N/A
SAMPLES;
| %
S g &2
3k Sl g5 |20
a. % SUMMARY OF SUBSURFACE CONDITIONS 2 31 35 = EE 1)
a 2Qiaf 5| 2 |cgW
% o) D |
5 S|z I3
o
sm |FILL: Brown, humid, loose, SILTY SAND with COBBLE, MS =
- 10"
- 1
I DECOMPOSED METAMORPHIC: Grayish-tan to light brown,
- 2 | "M humid, dense, SILTY SAND
- 3
4 Practical refusal at 3% feet
MS=Maximum Size
— 5
— 6
—~ 7
~ 8
~ 9
~ 10
skc SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
, S"[‘j SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
o JOB NUMBER:  0511183-1 [PLATE NO.: 4




LOG OF EXPLORATORY TRENCH NUMBER T-3

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 675 Depth to Water (ft): N/A
SAMPLES)
| %
gl g 18] ez
£l 9 CTlel @l 5 Q0
a. % SUMMARY OF SUBSURFACE CONDITIONS 23] S = é 0
a )lal 51 2z oW
% o) 2 |
5 =z |3
a
sm |COLLUVIUM: Brown, humid, loose, SILTY SAND
— 1
|, Contact slopes 8°SE cK
DECOMPOSED METAMORPHIC ROCK: Light reddish-
- M brown tan, humid, dense, SILTY SAND
- 3
4 Practical refusal at 3% feet
SE=Southeast
— 5
- 6
— 7
~ 8
— 9
—~ 10

SOUTHERN CALIFORNIA
ST’ SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA DATE:

1/4/2006

JOB NUMBER:

0511183-1 |PLATE NO.:

5




LOG OF EXPLORATORY TRENCH NUMBER T-4

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 659 Depth to Water (ft): 13
SAMPLES|
| %
g al || 2z
| & | w EIRw
Y SUMMARY OF SUBSURFACE CONDITIONS 2|3 % < 5
wi = blale | E |2
a 22l o | 2 |[g¥
3 6 D [aa]
5 | % |3
=
sm |TOPSOIL: Dark brown, humid, loose, SILTY SAND
~ 1
i SM |COLLUVIUM: Dark brown, humid, loose, SILTY SAND
— 2
- 3
- 4
— 5
— 6
— 7
CK 13.6 | 90.4
li
— 13 Z_ Groundwater
— 15
Trench ended at 15 feet
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
'S"‘Tf' SOIL & TESTING, INC. BY: DBA DATE: 1/04/2006
B JOB NUMBER:  0511183-1 |PLATE NO.: 6




LOG OF EXPLORATORY TRENCH NUMBER T-5

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 660 Depth to Water (ft): N/A
SAMPLES
| %
S 2 12| Sz
£l 9 SIS | 2 |EE
LS SUMMARY OF SUBSURFACE CONDITIONS [ E E | @
(@] D)o wn Z 10~
% o) b T a4 ]
5 = 0% |3
a
sm |COLLUVIUM: Brown, humid, loose, SILTY SAND
- 1
I DECOMPOSED METAMORPHIC ROCK: Light brown to
- 2 | "M (grayish-tan, humid, dense, SILTY SAND
- 3
~ 4
| Practical refusal at 4 feet
— 5
— 6
—~ 7
— 8
- 9
— 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
571':? SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
) JOB NUMBER:  0511183-1 [PLATE NO.: 7




LOG OF EXPLORATORY TRENCH NUMBER T-6

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 670 Depth to Water (ft): N/A
SAMPLES
| g
gl 2|2 =z
£l Sl g5 [Be
= SUMMARY OF SUBSURFACE CONDITIONS =3 5 = é n
) a5 | 2 oM
% ) O |m
5 =S| 5 |3
a
sm |FILL: Brown, humid, loose, SILTY SAND
- 1
—~ 2
— 3
-4 COLLUVIUM: Dark reddish-brown, very moist, soft, VERY
- | M [SANDY SILT with CLAY
— 5
CK 20.3] 89.3
—~ 6
— 7
CK 195 | 96.9
- 8
— 15
L 16 Trench ended at 15 feet

“

SOUTHERN CALIFORNIA
ST  SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA

DATE: 01/04/2006

JOB NUMBER:

0511183-1

PLATE NO.:

8




LOG OF EXPLORATORY TRENCH NUMBER T-7

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 669 Depth to Water (ft): N/A
SAMPLES
1%
g B | 2] 2z
z8 Slely| 5|20
a g SUMMARY OF SUBSURFACE CONDITIONS P 3| 5 = é )
o} 2@ 5| 2 [oH
g 6 D m
5 =z (3
a
sm {COLLUVIUM: Brown, humid, loose, SILTY SAND
— 1
— 2
[ 5 Moist
— 4
- 5
CK 15.1 | 104.7
- 6
— 7
- 8
- 13
L 14 Trench ended at 13 feet
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST  SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
JOB NUMBER: 0511183-1 [PLATE NO.: 9




LOG OF EXPLORATORY TRENCH NUMBER T-8
Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): Depth to Water (ft): N/A
SAMPLES
| %
g g8 |2 S|z
I 8 O]l W E 8 1))
h| @ SUMMARY OF SUBSURFACE CONDITIONS 2132 5 < &
D =l 2 = o @
0 5 0 Z |Q F
g 6 2 |m
35 =z |3
a
sm [COLLUVIUM: Brown, humid, loose, SILTY SAND
—~ 1
l — 2
CK
~ 3
— 4
ﬁ [ CK 13.7 | 93.1
- 5
& ¥
-7 DECOMPOSED METAMORPHIC ROCK: Grayish-olive,
- | ®M |humid, dense, SILTY SAND
- 8
- 9
Trench ended at 9% feet
— 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST  SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
JOB NUMBER:  0511183-1 |PLATE NO.: 10




LOG OF EXPLORATORY TRENCH NUMBER T-9

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 669 Depth to Water (ft): N/A
SAMPLES
|1 %
gl -
Zl 9 Tix | = [Ep
als SUMMARY OF SUBSURFACE CONDITIONS Fial 2| & |Eo
O Qral L | 2 |loX
% o) > |m
5 = | x (3
a
sm |[COLLUVIUM: Brown, humid, loose, SILTY SAND
— 1
- 2
R T
Moist
- 4
— 5
- 6
- 7
— 8
Grayish-brown, humid
— 9
~ 10

SOUTHERN CALIFORNIA
ST SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA DATE:

1/4/2006

JOB NUMBER:

0511183-1 |JPLATE NO.:

11




LOG OF EXPLORATORY TRENCH NUMBER T-9 (Continued)

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 669 Depth to Water (ft): N/A
SAMPLES
| T
e gl 2] ¢ |z
|3 Sl 8|5 [Bo
Q. % SUMMARY OF SUBSURFACE CONDITIONS ..:_’ 3| S5 = a:f )
s 2@l 5| z [oH
g 6 =] m
5 S| x |3
a
SM [Grayish-brown, humid, loose, SILTY SAND
—~ 11
— 12
13 DECOMPOSED METAMORPHIC ROCK: Grayish-tan, humid,
L | "M |dense, SILTY SAND
- 14
| Practical refusal at 14 feet
- 15
- 16
~ 17
-~ 18
— 19
-~ 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST © SOIL & TESTING, INC. BY: DBA DATE: 01/04/2005
S JOB NUMBER:  0511183-1 |PLATE NO.: 12




LOG OF EXPLORATORY TRENCH NUMBER T-10

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 667 Depth to Water (ft): 16
SAMPLES
| %
g g |8 2|z
|3 Cle|w|t )
[l 75 g e ¢ P « B
a5 SUMMARY OF SUBSURFACE CONDITIONS =S E =l 9
0 Dl m 192} = O F
% 3 D |m
5 S|z |3
&)
sm [COLLUVIUM: Brown, humid, loose, SILTY SAND
- 1
- 2
— 3
~ 4
CK 112 | 1024
— 5
- 6
- 7
~ 8
- 9
ML Dark brown, very moist, soft, VERY SANDY SILT
~ 10

SOUTHERN CALIFORNIA
ST' SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA DATE:

1/4/2006

JOB NUMBER:

0511183-1 [PLATE NO.:

13




LOG OF EXPLORATORY TRENCH NUMBER T-10 (Continued)

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 667 Depth to Water (ft): 16
SAMPLES
g al 18] ez
Tl w @ w | £ |O
=13 Sixlag| =z [ER
[ SUMMARY OF SUBSURFACE CONDITIONS —i5] D = |z @
al 5 %) Z |19+
g 6 D m
5 =S|z |3
a
ML [Dark brown, very moist, soft, VERY SANDY SILT
— 11
CK 21.8 | 103.4
i S&Af Very SILTY SAND to very SANDY SILT
— 12
— 13
- 14
— 15
— 16 v Groundwater
Trench ended at 16 feet
— 17
— 18
~ 19
~ 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
'S '[{"; SOIL & TESTING, INC. BY: DBA DATE: 01/04/2006
o JOB NUMBER:  0511183-1 |PLATE NO.- 14




LOG OF EXPLORATORY TRENCH NUMBER T-11

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 661 Depth to Water (ft): 16%
SAMPLES
|1 g
= B |2z
El3 Sixl | 5 |2e
o %’ SUMMARY OF SUBSURFACE CONDITIONS e B - é 0
a el@l B 2 [gH
% o D |
3 b= I
o
sm |COLLUVIUM: Brown, humid, loose, SILTY SAND
— 1
- 2
- 3
CK 121} 957
- 4
~ 5
- 6
- 7
- 8
- 9
- 10

SOUTHERN CALIFORNIA
ST/ SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA

DATE: 1/4/2006

JOB NUMBER:

0511183-1

PLATE NO.:

15




LOG OF EXPLORATORY TRENCH NUMBER T-11 (Continued)

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 661 Depth to Water (ft): 162
SAMPLES;
| %5
= al |2 &z
|3 i NI O
el BP0} o 51 P < =
als SUMMARY OF SUBSURFACE CONDITIONS =] 2 F |l @
a 2ol K| Z (oM
% o) D o
3 =3 R
™)
SM {Brown, humid, loose, SILTY SAND
- 11
- 12
CK 18.6 | 103.0
— 13
— 14
— 15
— 16
- _:V Groundwater
— 17
Trench ended at 17 feet
— 18
— 19
— 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
A STf SOIL & TESTING, INC. BY: DBA DATE: 01/04/2006
o JOB NUMBER:  0511183-1 {PLATE NO.: 16




LOG OF EXPLORATORY TRENCH NUMBER T-12

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 672 Depth to Water (ft):
SAMPLES
e 2l 2] & |z
T3 i w | £ (S
El o 5|5 = s | E
& 3 SUMMARY OF SUBSURFACE CONDITIONS e R ) . é )
a el H | 2 oW
% 3 D im
5 = xS
)
2" ASPHALTIC CONCRETE
|y SM |COLLUVIUM: Brown, humid, loose, SILTY SAND
—- 2
~ 3
~ 4
i Contact 2° to 4° SE
DECOMPOSED METAMORPHIC ROCK: Gray, humid, very
L 5 KM |dense, SILTY SAND
_ & Trench ended at 5 feet
i SE= Southeast
~ 8
— 9
L. 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
; ST# SOIL & TESTING, INC. BY: DBA DATE: 01/04/2006
JOB NUMBER: 0511183-1 [PLATE NO.: 17




LOG OF EXPLORATORY TRENCH NUMBER T-13

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 688 to 681* Depth to Water (ft):
SAMPLES
| %
g ol |[2] 2z
(D S .
=l 3 Ticl ] % |Rp
=) SUMMARY OF SUBSURFACE CONDITIONS =3l > = B:f )
o) 21m) & | z o
g 6 2 m
5 S| x |3
QO

SM [FILL: Light brown, humid, loose, SILTY SAND

Sloping contact
SUBSOIL: Dark brown, humid, medium dense, CLAYEY CK
- | 5¢ |sanD

DECOMPOSED METAMORPHIC ROCK: Grayish-brown,
i M Ihumid, very dense, SILTY SAND

Trench ended at 6 feet
*Trench in slope, top of slope elevation = 690"

B BB wWE
l ¥
[e)]

L 8
- 9
L 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST ' SOIL& TESTING, INC. BY: DBA DATE: 01/04/2006
o JOB NUMBER:  0511183-1 |PLATE NO.- 18




LOG OF EXPLORATORY TRENCH NUMBER T-14

Date Excavated: 10-03-05 Logged by: MM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 669 Depth to Water (ft): 3%
SAMPLES
| %
5 m 2| ez
v m - = 1O
=l 3 i</ gz [Bp
el s SUMMARY OF SUBSURFACE CONDITIONS HEIE E T &
a Pl & | Z |o X
2l 18|22
5 =]z
Q
ML |COLLUVIUM: Dark brown, moist, soft, SANDY SILT
— 1
-~ 2
- 3
| 4 Seepage at contact
DECOMPOSED METAMORPHIC ROCK: Grayish-tan, humid,
L (M lvery dense, SILTY SAND
— 5
Practical refusal at 41 feet
— 6
— 7
— 8
- 9
~ 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
5"[:5 SOIL & TESTING, INC. BY: DBA DATE: 01/04/2006
T JOB NUMBER:  0511183-1 |PLATE NO.: 19




LOG OF EXPLORATORY TRENCH NUMBER T-15

Date Excavated: 01-07-99 Logged by: JM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): Depth to Water (ft):
SAMPLES
| %
S B8] Sz
|3 Sl #| 5 2
a %’ SUMMARY OF SUBSURFACE CONDITIONS E =1 =) - é )
fa Qi) 5| Z |gW
% ® D |m
5 S|z |3
a
sm |SUBSOIL: Brown, moist, loose to medium dense, SILTY SANI
CK
- 1
-2 METAMORPHIC ROCK: Light gray to brown, dry, very dense,
- | ®V |SILTY SANDY GRAVEL and COBBLE, MS=5"
— 3
- 4
A Refusal at 4 feet
— 5
MS=Maximum Size
~ 6
— 7
— 8
- 9
— 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
s?'[,ié SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
JOB NUMBER:  0511183-1 |PLATE NO.: 20




LOG OF EXPLORATORY TRENCH NUMBER T-16

Date Excavated: 01-07-99 Logged by: JM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): Depth to Water (ft):
SAMPLES|
| T
gl B |2 e
5l % Il g 5|20
=) SUMMARY OF SUBSURFACE CONDITIONS Elsl] S5 . EE 4]
a Qo) B 2 |oW
% o) D |
5 = x |3
a
sm | TOPSOIL: Dark brown, moist, loose, SILTY SAND
— 1
- 2 sm [COLLUVIUM: Brown, moist, medium dense, SILTY SAND
CK 10.1 [ 102.2
— B F— -~ — e _
eddish-brown
— 8
= 9 b e e e
Humid
- 10
-~ 11
— 12— —e - —— .
i Moist to wet CK 1.4 1114
13 METAMORPHIC ROCK: Gray, dry, very dense, SILTY SAND
- | M |with GRAVEL and COBBLE
~ 14

Refusal at 14 feet

ST  SOIL & TESTING, INC. BY: DBA DATE:
e JOB NUMBER: _ 0511183-1 [PLATE NO.:

SOUTHERN CALIFORNIA

LAKE JENNINGS VILLAGE

1/4/2006

21




LOG OF EXPLORATORY TRENCH NUMBER T-17
Date Excavated: 01-07-99 Logged by: JM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 676 Depth to Water (ft):
SAMPLES
| %
gl R R
= |O
=l 3 Si<| |5 |2
= SUMMARY OF SUBSURFACE CONDITIONS =3 D - é )
Q Qo G| 2 oW
% o) D |
5 Sz |3
Q
sm |TOPSOIL: Dark brown, moist, loose, SILTY SAND
~ 1
- 2 sm |COLLUVIUM: Reddish-brown, moist, loose to medium
- dense, SILTY SAND
— 6
_ 8 Moist
b I O
Grayish-brown
~ 10k~ e e
umid, some GRAVEL and COBBLE, MS=6"
~ 11
~ 12 METAMORPHIC ROCK: Gray, dry, very dense, SILTY SAND
- | M lwith GRAVEL and COBBLE
- 13
L 44 Refusal at 1314 feet
MS=Maximum Size
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
,‘ ST  SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
o JOB NUMBER:  0511183-1 |PLATE NO.: 22




LOG OF EXPLORATORY TRENCH NUMBER T-18

Date Excavated: 01-07-99 Logged by: JM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 678 Depth to Water (ft):
SAMPLES
| T
= 2 Cix|g | 2 [F@
als SUMMARY OF SUBSURFACE CONDITIONS =l 3 — é 0
a QIal F | =z oW
% ) D |0
5 S|z |3
a
sm |TOPSOIL: Dark brown, humid to moist, loose, SILTY SAND
— 1
SUBSOIL: Brown, very moist, loose to medium dense, SILTY
- 2 | M |SAND with GRAVEL
CK 175 | 102.8
- 3 DECOMPOSED METAMORPHIC ROCK: Reddish-brown and
SM brown, humid, very dense, SILTY SAND
- 4
-0 | oM [METAMORPHIC ROCK: Light gray to brown, dry. very dense, |
SILTY SANDY GRAVEL and COBBLE, MS=5"
~ 6
Refusal at 6 1/2 feet
-~ 7
MS=Maximum Size
— 8
— 9
— 10
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
; 51'; SOIL & TESTING, INC. BY: DBA DATE: 01/04/2006
C JOB NUMBER:  0511183-1 [PLATE NO.: 23




LOG OF EXPLORATORY TRENCH NUMBER T-19

Date Excavated: 01-07-99 Logged by: JM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 674 Depth to Water (ft):
SAMPLES,
| B
g| TR
z| g Si<|E] 5 Ep
& ] SUMMARY OF SUBSURFACE CONDITIONS =3 5 f— EE [}
a Qo K| 2 |oX
% o) D im
5 = x |3
o)

sm |TOPSOIL: Dark brown, humid to moist, loose, SILTY SAND

! M ISAND with GRAVEL

-

- 3

- 4

-5 " "|Reddish-brown and brown, very moist, medium dense, SILTY |
SM

i SAND

- 6

7

COLLUVIUM: Brown, moist, loose to medium dense, SILTY

METAMORPHIC ROCK: Light gray to brown, dry, very
: M |dense, SILTY SANDY GRAVEL and COBBLE, MS=5"

— 8
Refusal at 8 feet
MS=Maximum Size
— 9
- 10

SOUTHERN CALIFORNIA
.ST SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA

DATE:

01/04/2006

JOB NUMBER:

0511183-1

PLATE NO.:

24




LOG OF EXPLORATORY TRENCH NUMBER T-20

Date Excavated: 01-07-99 Logged by: JM
Equipment: Backhoe Project Manager: DBA
Surface Elevation (ft): 674 Depth to Water (ft):
SAMPLES
| 5
= T -
Zl 9 T Bz [Ep
&15 SUMMARY OF SUBSURFACE CONDITIONS =3 E = é o
Do pd
Q = g S I8F
5 S|z |3
'®)
sm |COLLUVIUM: Dark brown, moist, loose, SILTY SAND
- [ [Dark brown, very moist, 166se to medium dense, SILTY ~ -
L | SM[sanD
—~ 2
- 3
— 4
o SM [Reddish-brown, moist, medium dense, SILTY SAND ~~ " ]
— 6
—- 7
— B b e
% Brown
- 10
- 15

Trench ended at 15 feet

SOUTHERN CALIFORNIA
ST SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA

DATE:

01/04/2006

JOB NUMBER:

0511183-1

PLATE NO.:

25




LOG OF EXPLORATORY TRENCH NUMBER T-21

Date Excavated: 01/07/99 Logged by: JM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 679 Depth to Water (ft): N/A
SAMPLES
) .
= ol 1Bz 2
Il w o0 = ol 7 |E -
e TixlEs| ¥ |2
a B SUMMARY OF SUBSURFACE CONDITIONS 2|3 L] [ 39
a 2Clual b |x¥
2| 55 ¢ |°
D a. g— =
i SM |TOPSOIL: Dark brown, humid, loose, SILTY SAND
[ 2 'SM[coLLuvIUM: Dark brown, moist, loose to medium dense,
- SILTY SAND
— 4
— 6
- 8
10 Some rock fragments (MS=4")
4o | SW Coarse grain sand with gravel
Trench ended at 13 feet
- 14
- MS=Maximum size
— 16
~ 18
— 20
.~ SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST  SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
e JOB NUMBER: 0511183-1 |PLATE NO.: 26




LOG OF EXPLORATORY TRENCH NUMBER T-22

Date Excavated: 01/07/99 Logged by: JM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 677 Depth to Water (ft): N/A
SAMPLES
/a —_—
|3 Tixles| ¥ |Z2X
o a SUMMARY OF SUBSURFACE CONDITIONS 2|3 T > i o
Q 2l2ug o z¥
S Z 2l o |O
S5 |2 S
i SM ITOPSOIL: Dark brown, humid, loose, SILTY SAND
2 METAMORPHIC ROCK: Gray, very dense rock
—~ 4 Refusal at 2 feet
— 6
— 8
- 10
| 4o SW
- 14
— 16
~ 18
L 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST SOIL & TESTING, INC. BY: JM DATE: 1/4/2006
‘ JOB NUMBER: 0511183-1 [PLATE NO.: 27




LOG OF EXPLORATORY BORING NUMBER B-1

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 678 Depth to Water (ft): N/A
SAMPLES
6\ —
£ o |32 8
1w m =39 7 |E -
=S CIxiEs| |12
a ! SUMMARY OF SUBSURFACE CONDITIONS 2 = E £l D E o
a) 20wl & |z g
2 1258 |5
5 |22 3
sm |COLLUVIUM: Dark brown, humid, loose, SILTY SAND
- 2
i - — Us 18/6*
| 4 | SM |DECOMPOSED METAMORPHIC ROCK: Olive gray, humid, 50/6"
very dense, SILTY SAND
us 797"
- 6
- 8
| Refusal at 774 feet
—~ 10
~ 12
— 14
~ 16
~ 18
- 20
‘ SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
Si'[f SOIL & TESTING, INC. BY: DBA DATE: 01/04/2006
e JOB NUMBER:  0511183-1 |PLATE NO.- 28




LOG OF EXPLORATORY BORING NUMBER B-2

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 692 Depth to Water (ft): N/A
SAMPLES
_ al 129 = | -~
£ %) @ Q5 > = 2
ol O] R ';,:' 5l B (27
a a SUMMARY OF SUBSURFACE CONDITIONS 213 Tl S 2 £
a o R LT B 7 G
z| |§3] o |°Y4
D o s =
ap |FILL: Brown, sandy GRAVEL
- 2 - - us 50/3*
M DECOMPOSED METAMORPHIC ROCK: Olive gray, humid,
- very dense, SILTY SAND
— 4
i No sample SPT 50/0
— 6 Refusal at 5% feet
— 8
- 10
— 12
~ 14
— 16
— 18
— 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
T JOB NUMBER:  0511183-1 |PLATE NO.: 29




LOG OF EXPLORATORY BORING NUMBER B-3

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 667 Depth to Water (ft): N/A
SAMPLES
. al 128 2| =
£ ) Eﬁj QEl < =8
E| 8 Tixles| ¥ |22
a. %’ SUMMARY OF SUBSURFACE CONDITIONS 2 3 Eﬁ E 2 T
Bl o ~ O
° S| 124 3|52
5| |22 = =
sm |COLLUVIUM: Dark brown, humid, loose, SILTY SAND
- (disturbed-possible shallow fill)
— 2
| us 13
— 4
— 6
Brown us 20 | 17.0 | 103.9
- 8
— 10
us 12 | 19.8 | 110.1
- 12
— 14
i DECOMPOSED METAMORPHIC ROCK: Gray, humid, very | ;g 50/3"
- 16\M |dense, SILTY SAND
SPT 50/4"
Refusal at 16 feet
— 18
— 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
S’Tf SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
JOB NUMBER: 0511183-1 [PLATE NO.: 30




LOG OF EXPLORATORY BORING NUMBER B-4
Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 662 Depth to Water (ft): 17
SAMPLES
. 0 P4 E; ) —
E Ll QE|l & |- %
4k Elxlza| ¥ |2 =
a % SUMMARY OF SUBSURFACE CONDITIONS E 3 E_I =l D 2 T
a I wy| &b |8
2| |52 g |°&
) a5 =
sm |COLLUVIUM: Dark brown, humid, loose, SILTY SAND
l i (disturbed - possible shallow fill
— 2
us 31
l 4 Medium dense
i us 29
— 6
Brown, medium dense
~ 8
— 10
Dark brown, loose us 13 9.8 | 106.7
— 12
- 14
- Dense, SILTY SAND with trace of clay
us 51
- 16
- Z_ Groundwater
— 18
us 53
L 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST  SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
) JOB NUMBER:  0511183-1 |PLATE NO.: 31




LOG OF EXPLORATORY BORING NUMBER B-4 (Continued)

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 662 Depth to Water (ft): 17
SAMPLES]
£ 2 z8 % -
< ) o Q5| = = 32
El 9 Tixizs| 4|22
o éa SUMMARY OF SUBSURFACE CONDITIONS 2|3 L] g e
Doy 0]
i 2l |58 ¢ |58
S5 |8 = =
sw |Brown, saturated, dense, coarse grain SAND with GRAVEL
22 sm |DECOMPOSED METAMORPHIC ROCK: Gray olive, humid,
- very dense, SILTY SAND
- 24
i Refusal at 2312 feet
— 26
— 28
— 30
— 32
- 34
- 36
— 38
L 40
s C SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
‘ 51', SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
o JOB NUMBER:  0511183-1 |PLATE NO.: 32




LOG OF EXPLORATORY BORING NUMBER B-5

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 673 Depth to Water (ft): 18
SAMPLES|
= al 1z8 5| =
£ ) &0 QEl < = 3
9 Sixl<s| £ |22
al9g SUMMARY OF SUBSURFACE CONDITIONS = Czl 5 [2F
a DDyl b |28
2| |53 S [5¢
) o5 = =
sm |COLLUVIUM: Dark brown, humid, loose, SILTY SAND
- (disturbed-possible shallow fill)
— 2
I us 48 | 86 | 50,
— 4
i us 31
— 6
— 8
~ 10
Porous us 28 | 74 [1129
—~ 12
— 14
- us 17 | 16.0 | 1115
~ 16 Wet
- 18 Z Groundwater
L 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
o JOB NUMBER:  0511183-1 |PLATE NO.: 33




LOG OF EXPLORATORY BORING NUMBER B-5 (Continued)

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 673 Depth to Water (ft): 18
SAMPLES
- ol [z8 5| _
g, 4l 195 £l g
=l o vk s Ho|Z =
o a SUMMARY OF SUBSURFACE CONDITIONS 2|3 Tl 2 =
(_/_) [an] ~ (O]
2 ol 58 8|5
5 |22 3 2
sm |Light brown, saturated, dense, SILTY SAND with gravel us s9 | 142 | 1185
— 22
- 24
us 56 | 19.9 | 103.4
— 26
- 28
BN EY DECOMPOSED METAMORPHIC ROCK: Light brown, wet,
- W |dense, SLIGHTLY SILTY SAND to SAND with trace of SILT
and GRAVEL
— 32
Refusal at 30% feet
- 34
— 36
- 38
- 40
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
. ST/ SOIL& TESTING, INC. BY: DBA DATE: 1/4/2006
JOB NUMBER:  0511183-1 [PLATE 34




LOG OF EXPLORATORY BORING NUMBER B-6

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 656 Depth to Water (ft): N/A
SAMPLES
g Bl 132 €
(3] m = T ~ k= —
=l 8 Sixles| ¥ |2X
a %’ SUMMARY OF SUBSURFACE CONDITIONS 2 = E £ 2 i O
a 210w nl & |z g
2| |55 2 |
5| |22 S
sm |COLLUVIUM: Dark reddish brown, humid, loose, SILTY
- SAND with trace of CLAY
— 2
~ 4
i Loose to medium dense us 24 | 174 11161
- 6
- 8
10 DECOMPOSED METAMORPHIC ROCK: Grayish-olive, us 50/6"
- M humid, very dense, SILTY SAND, disturbed sample
— 12
Refusal at 11 feet
— 14
— 16
- 18
- 20

SOUTHERN CALIFORNIA
ST SOIL & TESTING, INC.

LAKE JENNINGS VILLAGE

BY:

DBA

DATE:

1/4/2006

JOB NUMBER:

0511183-1

PLATE NO.:

35




LOG OF EXPLORATORY BORING NUMBER B-7

Date Excavated: 10-06-05 Logged by: MM
Equipment: CME 55 Project Manager: DBA
Surface Elevation (ft): 682 Depth to Water (ft): N/A
SAMPLES
g 2 13| €
) M =35l 7 |E -
Tlo Tlxl<s| & |2
a ‘;’3 SUMMARY OF SUBSURFACE CONDITIONS E ] |ﬂ_: £l 2 2 )
a QB o |z¥
ol 158 g |°
D o % =
2" ASPHALTIC CONCRETE
I M DECOMPOSED METAMORPHIC ROCK: Gray, humid, very
Lo | S dense, SILTY SAND, grades to fractured rock
- 4
— 6
~ 8
I Refusal at 8 feet
— 10
— 12
~ 14
-~ 16
— 18
- 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST/ SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
JOB NUMBER: 0511183-1 [PLATE NO.: 36




LOG OF EXPLORATORY BORING NUMBER B-8

Date Excavated: 10-06-05 Logged by: MM

Equipment: CME 55 Project Manager: DBA

Surface Elevation (ft): 682 Depth to Water (ft): N/A
SAMPLES

ol ~

S o 8z &

) ) = T E -
1O 0w = o w 2 T
ol I SIS ° € |5
s SUMMARY OF SUBSURFACE CONDITIONS FlolEel 2 > o
o QD wy| b | L%"

2| 15§ S |°
= a2 2
2" ASPHALTIC CONCRETE
I DECOMPOSED METAMORPHIC ROCK: Gray, humid, very
- 2 | M ldense, SILTY SAND, grades to fractured rock
— 4
— 6
- 8
| Refusal at 9 feet
- 10
— 12
- 14
— 16
- 18
- 20
SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
SET{; SOIL & TESTING, INC. BY: DBA DATE: 1/4/2006
JOB NUMBER:  0511183-1 |PLATE NO.: 37




MAXIMUM DENSITY & OPTIMUM MOISTURE CONTENT

[METHOD - A | [ASTM - D 1557-00 |
MAXIMUM | OPTIMUM
SAMPLE DESCRIPTION DENSITY ||MOISTURE
(peh) (pcf) |
T2 @ 1% - 3% Light Brown, Silty Sand 122.7 9.4
T8 @ 1-6' Dark Brown, Silty Sand 126.8 9.9
Ti6 @ 3 - 4 Brown, Silty Sand 126.5 10.9
B5@ 1'-6' Brown, Silty Sand 133 7.8
EXPANSION INDEX TEST RESULTS
Sample T6 @ 5' - 1072 B5@1'-6'
Condition Remolded Remolded
Initial Moisture Content (%) 9.9 8.2
Initial Density (pcf) 109.5 117.2
Final Moisture Content (%) 20.0 16.8
Normal Stress (psf) 145 144.7
Expansion Index 42.0 32
S SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
'S “’ SOIL & TESTING, INC. BY: DBA DATE: 1/12/2006
P S JOB No.: 051183-1 PLATE: 38
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DIRECT SHEAR SUMMARY

SHEAR STRESS [PSF]

5000 [ﬁ, e e . ; I B L

4500 -
4000 - | ; e b

3500 - . , —1_, e

3000 TAVT*T{
.

2500 |- -

y | | ;
2000 - - o -,,_.__,A,E,m,m,w,,,,,_m e S S Ve

[ ! i | | | .
1500 )

1000 - -

500 |-

0 500 1000 1500 2000 2500 3000 3500 4000
NORMAL STRESS [PSF] (2 3/8" SAMPLE)

4500 5000

SAMPLE

ANGLE OF
INTERNAL
DESCRIPTION FRICTION (°)

COHESION
INTERCEPT
(PSF)

Lo

T2 @ 1%'-3%' Remolded to 90% - 33

150

sC.

SOUTHERN CALIFORNIA

LAKE JENNINGS VILLAGE

SOIL & TESTING, INC. BY: DBA DATE:

12-27-

05

JOB NUMBER: 0511183-1 [PLATE NO.:

48




DIRECT SHEAR SUMMARY

5000 - S -
:L 1
! | |
4500 | L - - -
! i i
- ! \ ! . : ‘
4000 F it s e 1 e
3500 E,,,,__f,, . .__’ I ‘,,V,,_iij . - , I A
Ty [ | }’ l | i \
l & 3000 - B S
0 " | ‘ | ? ‘
m -
I&:" 2500 [ b S PR SO S R
' | = i | | \ ‘ ‘
0 . ! ‘ ‘
I 14
S 2000 | e
I L
73
i |
1500 | _—
: | |
1000 | =
500 " | |
| !
i | ‘ : : [
O“/‘;L,.A,J“..i‘\.LfJJki\ll,J\J . ‘.);;‘<<,;‘ 1

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
NORMAL STRESS [PSF] (2 3/8" SAMPLE)

ANGLE OF COHESION
INTERNAL INTERCEPT
SAMPLE DESCRIPTION FRICTION (°) (PSF)
T8 @ 16 Remolded to 90% 30 400
SC SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST SOIL & TESTING, INC. BY: DBA DATE: 12-27-05
JOB NUMBER: 0511183-1 |PLATE NO. 49




DIRECT SHEAR SUMMARY

:
| 5000 - R ———— -
; 4500 -t —_——— | |
’ , ! |
t ) , | ‘ |
L i » !
4000 |- b e 1
i | ,
E | ; |
3500 —-
@ 3000 +- - --- -—- - - |
Y | |
i i } \
. Ease0 - b
i n | ‘ J i
| @ : | | |
1 < , } i
W 2000 3 |
7 ] | w :
? I | |
1500 [--oe g : |
|
1000 R R |
4 | |
500 | — -k -
i \
i : i |
0 TR R P L T R
0O 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
NORMAL STRESS [PSF] (2 3/8" SAMPLE)
ANGLE OF COHESION
INTERNAL INTERCEPT
SAMPLE DESCRIPTION FRICTION (°) (PSF)
B5 Remolded to 90% 31 250
SC SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST’ SOIL & TESTING, INC. BY: DBA DATE: 12-27-05
o JOB NUMBER: 0511183-1 |PLATE NO.. 50




DIRECT SHEAR SUMMARY

5000 - | e e
4500 - : E—
| |
4000 Fne - e - ——
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@ 2500 - -
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1 L :
o 2000 | S
I P '
0N ]
I : |
1500 - ¢ ) |
‘j ‘ |
1000 | - v : -
e N
e | | i | |
/ | : | i 7
O L Loy 1 Lol ILJ e s l . PRIt I TR L I
0O 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
NORMAL STRESS [PSF] (2 3/8" SAMPLE) ;

SAMPLE

ANGLE OF

INTERNAL
DESCRIPTION FRICTION (°)

COHESION
INTERCEPT
(PSF)

T16 @ 3'-4' Remolded to 90% 36

150

SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE

SOIL & TESTING, INC. BY: DBA DATE:

12-27-05

JOB NUMBER: 0511183-1 |PLATE NO.:

51




SINGLE POINT CONSOLIDATION TEST RESULT

SAMPLE NO. T4@7%' | Te@sw' | Te@7w | T7@5%
INITIAL MOISTURE (%) 13.6 20.3 19.5 15.1
INITIAL DENSITY (PCF) 90.4 89.4 96.9 104.7
CONSOLIDATION BEFORE WATER ADDED (%) 3.5 2.9 4.4 2.4
CONSOLIDATION AFTER WATER ADDED (%) 9.9 3.9 4.5 2.6
FINAL MOISTURE (%) 22.3 29.4 22.0 18.6
AXIAL LOAD (KSF) 2.86 2.86 2.86 2.86

sc SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE

ST SOIL & TESTING, INC. BY: DBA DATE: 1/12/2006

, JOB NUMBER: 0511183-1 [PLATE NO.. 52




SINGLE POINT CONSOLIDATION TEST RESULT

l SAMPLE NO. T8@4%' | T10@4aw [T10@11%]|T11@3w
INITIAL MOISTURE (%) 13.7 11.2 21.8 12.1
l INITIAL DENSITY (PCF) 93.1 102.4 103.4 95.7
CONSOLIDATION BEFORE WATER ADDED (%) 25 2.4 5.0 15
CONSOLIDATION AFTER WATER ADDED (%) 3.4 3.4 50 3.2
FINAL MOISTURE (%) 245 20.0 19.7 23.2
AXIAL LOAD (KSF) 286 2.86 2.86 2.86
S C ~ SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST SOIL & TESTING, INC. BY: DBA DATE: 1/12/2006
- JOB NUMBER: 0511183-1 |PLATE NO.- 53




SINGLE POINT CONSOLIDATION TEST RESULT

! SAMPLE NO. T11@12%2' | Tie@3 | Tis@2
INITIAL MOISTURE (%) 18.6 10.1 175
l INITIAL DENSITY (PCF) 103.0 102.2 102.8
CONSOLIDATION BEFORE WATER ADDED (%) 3.8 39 3.1
CONSOLIDATION AFTER WATER ADDED (%) 37 7.2 3.9
FINAL MOISTURE (%) 19.4 236 20.6
AXIAL LOAD (KSF) 2.86 258 258
S C SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
. ST  SOIL & TESTING, INC. BY: DBA DATE: 1/12/2006
= JOB NUMBER. _0511183-17 |PLATE NO.- 54




SINGLE POINT CONSOLIDATION TEST RESULT

SAMPLE NO. B3@6' | B3@it' | B4@s' | Ba@11
INITIAL MOISTURE (%) 17.0 19.8 10.6 9.8
INITIAL DENSITY (PCF) 103.9 110.1 1052 | 1067
CONSOLIDATION BEFORE WATER ADDED (%) 13 3.8 1.6 1.8
CONSOLIDATION AFTER WATER ADDED (%) 1.3 - 3.8 3.3 1.9
FINAL MOISTURE (%) 25.7 18.8 20.9 18.7
AXIAL LOAD (KSF) 2.86 2.86 2.86 2.86
g  SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
‘ST SOIL & TESTING, INC. BY: DBA DATE: 1/13/2006
T JOB NUMBER: 0511183-1 |PLATE NO.- 55




LABORAZTORY R. PORT
Telephone (619) 425-1893 Fax 425-7817 Established 13828

CLARKSON LABORATORY AND S JPPLY INRC.
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com
ANALYTICAL AND CONSULTING CHEMISTS

Date: October 20, 2005
Purchase Order Number: 0511183
Sales Order Number: 81069
Account Number: SOU

Southaern California Soil & Testing
P.0O. Box 600627

San Diego, CA 92160

' Attention: Raleigh Easton

Laboratory Number: S08961 Customers Phone: 280-4321
Fax: 280-4717

- - - - " T o " 1 - o - - -~ "o -

One soil sample received on 10/18/05, taken from 0511183
marked as T281.5-3.5.

Analysis By California Test 643, Department of Transportation
Division of Construction, Method for Estimating the Service Life of

Steel Culverts.

pE 8.1
Water Added (ml) Resistivity (chm-cm)
5 50 40,748
E 50 23,380
50 16,032
S$0 10,688
50 9,352
50 7,348
50 6,480
50 7,348
50 8,684

66 years to perforation for a 16 gauge maetal culvert.
85 years to perforation for a 14 gauge matal culvert.
118 years to perforation for a 12 gauge metal culvert.
151 years to perforation for a 10 gauge metal culvert.
184 years to perforation for a 8 gauge metal culvert.

Water Soluble Sulfate Calif. Test 417 0.001%
Water Soluble Chloride Calif. Test 422 0.002%
Cusd
) *4; LM At
Jeﬁ Shannon
Js r

§C  SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE
ST

SOIL & TESTING, INC. BY: DBA DATE: 12/27/2005
JOB NUMBER: 0511183-1 |PLATE. 56 |




LABORATORY REPORT

Telephona {619) 425-1993 Fax 425-7317

Established 1928

CLARKSON LABORATORY AND SUPPLY INOCOC.
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com
ANALYTICAL AND CONSULTING CHEMISTS

Date: October 20, 2005
Purchase Order Number: (0511183
Sales Order Number: 81069
Account Number: SOU

Southern California Soil & Testing
P.O. Box 600627

San Diego, CA 92160

Attention: Raleigh ERaston

Laboratory Number: S08962 Customers Phone:
Fax:

280-4321
200-4717

One soil sample received on 10/18/05, taken from (511183

marked as T8Rl1l-6.

Analysis By California Taest 643, Department of Transportation
Division of Construction, Method for Estimating the Service Life of

Steel Culverts.

pH 8.7
Water Added (ml) Resistivity (ohm-cm)
50 20,708
50 8,016
50 3,941
50 2,338
50 1,870
50 2,138
50 2,21

40 years to perforation for a 16 gauge metal culvert.

51 years to perforation for
71 years to perxrforation for
91 years to perforation for
111 years to perforation for

L

Water Solubla Sulfate Calif. Test 417
Water Soluble Chloride Calif. Test 422

14 gauge metal culvert.
12 gauge metal culvert.
10 gauge metal culvert.
8 gauge metal culvert.

0.0061
0.004%

SOUTHERN CALIFORNIA

LAKE JENNINGS VILLAGE

SOIL & TESTING, INC. BY: DBA

DATE:

12.27 2005

JOB NUMBER: 0511183-1 |PLATE:

57 _]




LASORATORY REPORT

Telephone (€19) 425-1993 Fax 425-7917 Zstablished 1928
CLARKSON LABORATORY AND SUPPLY INGC.
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarvksonlab.com

ANALYTICAL AND CONSULTING CHEMISTS

Date: October 20, 2005
Purchase Order Number: 0511183
Sales Order Number: 81069
Account Number: SOU

Southern California Soil & Testing
P.O. Box 600627

San Diego, CA 92160

Attention: Raleigh Easton

280-4321
280-4717

Fhone:
Fax:

Laboratory Number: SO8963 Customers

One soil sample received on 10/18/05, taken from 0511183
marked as B5@81-6.

Analysis By California Test 643, Cepartment of Tranaportation
Division of Construction, Method for Estimating the Service Life of

Steel Culverts.
pE 8.6

Water Added (ml) Resistivity (ohm-cm)

50 18,036
50 7,348
50 2,338
50 2,004
S0 2,138
50 2,204
41 years to perforation for a 16 gauge metal cuivert.
53 years to perforation for a 14 gauge matal culvert.
73 years to perforation for a 12 jauge metal cuivart.
93 years to perforation for a 10 jauge metal culvert.
114 years to perforation for a 8 gauge metal culvert.
Water Soluble Sulfate Calif. Test 417 0.001%
Water Soluble Chloride Calif. Test 422 0.007%

SOUTHERN CALIFORNIA LAKE JENNINGS VILLAGE

SOIL & TESTING, INC. BY: DBA DATE:

12 27,2005

0511183-1 |PLATE:

JOB NUMBER:

58




APPENDIX D

LIQUEFACTION ANALYSIS

CWE 2140061.02R

Lake Jennings Marketplace

Lake Jennings Park Road and Olde Highway 80
San Diego County, California
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Christian Wheeler Engineering
3980 Home Avenue

. o San Diego, CA 92105
CHRISTIAN Wi IIF.II_E_I-R

ENGINEER .
LIQUEFACTION ANALYSIS REPORT
Project title : Lake Jennings Markeplace Location : Lake Jennings Park Road

CPT file : CPT-6
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 9.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 9.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.40 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
|
1 ‘ 1 1 1
2 ( 2 ) 2 2
3 3 3 3
1Y iR ,
4 ( 4 4 4
5 ) 5 5 5
6 6 6 6
7 / 7 \r 7 7
8 \ 8 < 8 8
9 14 9 \ 9 9 SZ
= ) D utifrgezrtin
E 10/ 10 7 10 10 ‘
=
B \ 11 / 11 11 ‘
81 \ 11 12 12
13 13 13 13 <
14 14 14 14 ~—
15 ) 15 \ 15
16 / 16 ‘g 16
17 ‘ 17 _— 17
18 / 18 18
19 \ 19 S 19
20 ‘\ 20 ( } 20
21 21 T T T T T 21 T T T L |
200 400 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,,=7'/2, sigma'=1 atm base curve Summary of liquefaction potential
08 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,000_ 1 1 1 [ 1 1 1
] Liquefaction r 3
g i ] 7
4 L i \
0.7 / L s ]
1 B e { ?
. - @
0.6 / [ g
6] - c 100
) 1 I o
- -
O 0.5 i Q
* ] / [ 5
o ] / r Q
= - =
~ ]
& 0.4 S
= T —
n ] / i =
O 3 L
S ° g ° e o | g
S _ ° ° ° [ 2
0.2 J/ I
7 / - 0.1 1
0.1 r Normalized friction ratio (%)
:'___.4-'/ : Zone Aq: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq,uefaction | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
4 geometry
L L L B L L UL UL L SR UL Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiqg v.1.7.6.34 - CPT Liquefaction Assessment Software - Report created on: 6/11/2014, 9:00:39 AM 2

Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CLiqg.clq
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Christian Wheeler Engineering
3980 Home Avenue
o San Diego, CA 92105
CHRISTIAN Wi IIF.II_E_I-R

ENGINEER .

LIQUEFACTION ANALYSIS REPORT

Project title : Lake Jennings Markeplace Location : Lake Jennings Park Road
CPT file : CPT-7
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 9.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 9.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.40 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
i ))
1\ 1 1 1
2 \\ 2 '> 2 2
3 > 3 3 3
4 / 4 4 4
5 5 5 5
6 6 6 6
7 7 \? 7 7
8 8 8 8
9 9 (\ 9 9 - 4
~N Duting earthq.
10 10 ~ 10 10
£ 11 11 ‘ 11 11 (
=%
8 12 12 12 12
13 13 13 13
14 14 14 14
15 15 l 15 15 \1
16 16 16 16 3\
. \\ S . \\
17 ) 17 17 17 )
18 18 18 18 -
/ N ~
19 \l 19 \\\ 19 19
20 \ 20 20 20
21 \\ 21 21 21
2 > ot » 22— ; ; ——
100 200 300 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,,=7'/2, sigma'=1 atm base curve Summary of liquefaction potential
08 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1000_ 1 1 1 [ 1 1 1
] Liquefaction r 3
g i ] 7 "
0.7 | g ] *
i c
1 / B et { ?
. - @
0.6 / [ g
6] - c 100
) 1 I o
- -
O 05 i Q
5 / -
ke ] / r Q
= - =
V] 1 o
& 0.4 ot
= T —
D 4] - I
L 0.37 / o f £
g ] Pe% &0 - 2
|®] | ” L
0.2 / . [
7 / - 0.1 1
0.1 r Normalized friction ratio (%)
:'___.4-'/ : Zone Aq: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq,uefaction | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
4 geometry
L L L B L UL UL L UL UL Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.1.7.6.34 - CPT Liquefaction Assessment Software - Report created on: 6/11/2014, 9:00:40 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CLiqg.clq
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Christian Wheeler Engineering
3980 Home Avenue

. o San Diego, CA 92105
CHRISTIAN Wi IIF.II_E_I-R

ENGINEER .
LIQUEFACTION ANALYSIS REPORT
Project title : Lake Jennings Markeplace Location : Lake Jennings Park Road

CPT file : CPT-8
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.40 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 / 1 L 1 1
2 \\ 2 \ 2 5
2 N, Y \ Y
3 3 \3 3 3
4 4 4 4
5 d 5 ‘S 5 5
6 6 ‘7 6 6
7 7 S 7 7
8 8 8 8
9 \ 9 9 9 -
10 10 / 10 10 -
D hq.
11 iy f 11 11 Lt"}ﬁ rtha
12 12 \ 12 12
£ 13 (’ 13 ‘\ 13 3 \\
-_g. 14 ‘ 14 ( 14 14 (
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16 16 16 16
o) I < - o \
/ ( / )I /
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100 200 300 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,,=7'/2, sigma'=1 atm base curve Summary of liquefaction potential
Q. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1
0.8 1,000
] Liquefaction r 3
g i ] 7
4 L i \
0.7 L s i
: / o _{3 ]
. - @
0.6 / [ g
6] - c 100
) 1 I o
- -
Q05 [ Q
* ] / [ 5
ke ] / r Q
= - =
~ ]
& 0.4 S
= T —
v} ] / i =
L 03 LTS £
R Hles o9 | 5
|®] - ®e F
027 / ®oe [
7 / - 0.1 1
0.1 r Normalized friction ratio (%)
:'___.4-'/ : Zone Aq: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq,uefaction | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
4 geometry
L L L B L UL UL L UL UL Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiqg v.1.7.6.34 - CPT Liquefaction Assessment Software - Report created on: 6/11/2014, 9:00:41 AM 8

Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CLiqg.clq
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Christian Wheeler Engineering
3980 Home Avenue

. o San Diego, CA 92105
CHRISTIAN Wi IIF.II_E_I-R

ENGINEER .
LIQUEFACTION ANALYSIS REPORT
Project title : Lake Jennings Markeplace Location : Lake Jennings Park Road

CPT file : CPT-9
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 15.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 15.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.40 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 ’ 1 \{ 1 1 .
5\ 5 5
. 1\ : ; n
3 2 3 ) 3 3 .
4 ) 4 \ 4 4 .
5 ! 5 / 5 5 .
6 I 6 l 6 6 .
7 7 7 7
8 / 8 \‘\ 8 8 |
9 / 9 ™\ 9 9 |
( 3 N
10 101 1 10 10
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11 \ 11 — 11 11 =
E 12 12 12 12 .
S 13 13 13 13 .
§ 14 14 7 14 14 E
15 15 15 15 =Z
X L ( 6 DU |Qg earthg. m
O O
17 17 /) 17 !
18 18 18 \ L-‘l
19 19 19 .]
20 20 20 ' ‘
21 21 /, 21 d
22 \ 22 L 22 N =
23 (’ 31N 23 ™~ B
24 P 24 S 24 |
25 57 = 25 |
20 ZU T ‘I T T T < 26 T T T
100 200 300 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,,=7'/2, sigma'=1 atm base curve Summary of liquefaction potential
08 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1'000_ 1 1 1 Ll 1 1 1
] Liquefaction r 3
g i ] 7 "
0.7 L s ]
] -8
. - @
i n
0.6 / i 0
i < 100
) 1 I o
- -
O 05 i Q
5 / -
ke ] / r Q
= - =
~ ]
& 0.4 S
= T —
D 4] - I
L2 03 / L =
S yA -2
S ] W casee o 2
0.2 J/ | I
7 / - 0.1 1
0.1 r Normalized friction ratio (%)
:'___.4-'/ : Zone Aq: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liq,uefaction | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
4 geometry
0T '20' f '40' T GOI f '80' f '100' f '120' f '140' f I160I f I180I f '200 Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLiqg v.1.7.6.34 - CPT Liquefaction Assessment Software - Report created on: 6/11/2014, 9:00:42 AM 11
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Christian Wheeler Engineering
3980 Home Avenue

. o San Diego, CA 92105
CHRISTIAN Wi IIF.II_E_I-R

ENGINEER .
LIQUEFACTION ANALYSIS REPORT
Project title : Lake Jennings Markeplace Location : Lake Jennings Park Road

CPT file : CPT-10
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 9.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 9.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.40 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 1 \ 1 .
2 2 l 2 I
3 3 3 I
4 4 4
5 5 / 5 =
6 6 k 6 I
7 7 7
Q Q \\ 8 I
O O ) !
= 9 9 9 —
=) 5 Duting earthg. H
;g 10 10 10 \ I
81 11 11 .
12 12 12 I
13 13 / 13 l
14 14 { 14 I
15 15 / 15 .
16 16 { 16 I
17 17 € 17 l
184 18 Y 18
(o} \ O L I
19 S~— 19 19 I
— - r. — 204— . .
0 200 400 600 800 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,,=7'/2, sigma'=1 atm base curve Summary of liquefaction potential
08 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1'000_ 1 1 1 Ll . 1 1 1
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i n
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i < 100
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* ] / [ 5
ke ] / r Q
= - =
] ]
< os / 5
0 T F o
9] 1 9]
& ] / I
L 0.37 L £
LU>)~ 1 / ame®e®e € 2

rd i

0.1 1
0.1 r Normalized friction ratio (%)

:'___.4-'/ : Zone Aq: Cyclic liquefaction likely depending on size and duration of cyclic loading

1 No Liq,uefaction | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground

1 geometry

L L L B L UL UL L UL UL Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
, brittleness/sensitivity, strain to peak undrained strength and ground geometry
tn,cs

CLiqg v.1.7.6.34 - CPT Liquefaction Assessment Software - Report created on: 6/11/2014, 9:00:43 AM 14
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Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. The
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a
flowchart!:

N
| : lip resistance, [, : sleeve [riction
Ty Ty © i0-5if0 vertical total and effective stress
units - all in kPa )

initial stress exponent” : n = 1.0 and calculate Q, F, and I,
il =164, n=05
if 1.64 <[, <330, n=(I—-1.60)03+05
ifl,=330,n=1.0
iterate until the change in n, An < 0.01
if oy, = 3000 kPa, let n= 1.0 for all soils

“updated from /—+—

Robertson and

/

Wride (1998) c, ‘ 100 |
L J
( (
0-9=%) Fe—d o0
100 (g, —o,,)
L I, =[3.47-10g0)* + (122 + 1og F)* ]

e v A
ifl. =164 K. =10
if 1.64 <1< 2.60, K, =-0403 1% + 5581 1.7 2163 1. + 3375 _.— 17.88
if I, = 2.60, evaluate using other criteria; likely nonliquefiable if F> 1%
BUT ifl6d <l «236and F < 0.5%, set K. = 1.0
A ; ,/

[ {q'ﬂ”)c: - K0 ]

v

CRR, .= 93- ‘{—&lﬁ] +0.08, if 50 < (qgyy)e < 160

{'qL .r:]n:'J: :
R 5= 0.833 [W}_ 0.05, if f';lclh-'}ua <50

if I, = 2.60, evaluate using other criteria; likely nonliquifiable if F > 1%

! "Estimating liquefaction-induced ground settlements from CPT for level ground”, G. Zhang, P.K. Robertson, and R.W.I. Brachman

CLiq v.1.7.6.34 - CPT Liquefaction Assessment Software



Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. This
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a
flowchart!:

CPT

> Ts. Ouo, O'vo, pa = 1 atm
all same units as p,

¥

Initial stress exponent: n = 1.0; Calculate Qu, Fe, Ic

n =0.331u¢)+0.05[“*’° ]_ 0.15

a

n=1.0

Iterate until change in n, An = 0.01
4 Y

.3

I = k3,4?— logQ, ) + (1,22+lch,)2]0

FL <164 K =10
When 1.64 < 1. < 2.60
Ke=5.581" - 0.403 I} —21.63 I.* + 33,751, - 17.88) K. =6x10°UL 3

If 1.64 <1 <236 ANDF, <0.5%, set K. = 1.0

v

Omes= Ke* Qu

F 9

CRR,, =0.0530, K,

1 P.K. Robertson, 2009. “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on
Performance-based Design in Earthquake Geotechnical Engineering — from case history to practice, IS-Tokyo, June 2009

CLiq v.1.7.6.34 - CPT Liquefaction Assessment Software
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Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)

q.: tip resistance, f.: sleeve friction
0o, Oyo's in situ vertical total and effective stress

—> qclN =

v

m = 1.338 - 0.249 X (qy)***
iterate until change in m, Am < 0.01

1 v

chqc

=

=

Qeines = ey + Ay
where :
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Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)

CFT

e, fs.l IC

I, < I, cut-off

Initial estimate Using raw tip measurements, friction
ratio. Calculate g, Repeat untl an acceptable

convergence tolerance is achieved,
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-
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e
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CRR. =exp

H

1.045
1 "0 D1

\ \ \ \ 1 _ \
10 R )+ P.O0L R )+ c L +0.850 ‘R ¢)-0.848 I, |- 0.002 -In[ov ]—20.923 +1632 @ L |

d

B

CLig v.1.7.6.34 - CPT Liquefaction Assessment Software

20



Procedure for the evaluation of liquefaction-induced lateral spreading displacements

p
Site investigation Design Ground
with SPT or earthquake geometry

A A

e

SPT data with Moment magnitude Geometric parameters

content of earthquake (Mw) for each of different
or CPT data and peak surface zones in level (or
N acceleration (gamax) gently sloping) ground
with (or without) a free
face

\ /

Liquefaction potential analysis / \

to calculate FS, (Ni1)socs or

(qeIN)es Zones with three major Zones with
geometric parameters or more than
(using the NCEER SPT- less - free face height (H), three major
CPT-based method (Youd et al. the distance to a free face geometric
2001)) (L), or/and slope (S) parameters
Calculation of the lateral \ ) SEE—
displacement index /H
or/and Evaluation of
(using Figure 1 and Equation [3]) S lateral
displacements
y i based on
TN ] ] other
If Estimated lateral displacement, LD approaches
(i )63;5 <14 For gently sloping ground without a free face, engiirégring
(qC]N)CS <70 LD =(S+0.20) - LDI (for 0.2% <S < 35%) judgment
For level ground with a free face, \ J
evaluate 08
potential LD=6-(L/H)™" -LDI  (for 5 <L/H <40)
of
flow
liquefaction

—

! Flow chart illustrating major steps in estimating liquefaction-induced lateral spreading displacements using the proposed approach
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Factor of safety, FS
! Figure 1

1 "Estimating liquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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! Equation [3]
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Procedure for the estimation of seismic induced settlements in dry sands

Average shear stress, Ty

Ty ZCSR oy =065 - —m

v

Estimate small shear strain modulus, Gy

"0 Ty

G, =00182 -[10‘”5”‘1’533J-(qt - a,)

v

Estimnate shear strain amaplitade,

(based on Pradel {1993))

_ 1+a- "R
L T

1 “R-100 (%)

T
R = Gi@hte Ty atud Gy zame units)
0

w=000 | 20 |+ 0124
£
™

t = 6400 [;T]
v

Estimate volumetric strain in 15 cycles

-la0
= CEvR M lj G0gs
wal15) 70

Qtn_‘cs

I l—I—':

v

Volumetric strain in design earthquake
045
M
T =g ==
Tl Tali15) [15 ]
- 217
He =M -4

v

Seismic settlement, s

M 6o =

AT
s=1- J‘zm-dz

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON
RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor 1. M. Idriss, San
Diego, CA
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Liquefaction Potential Index (LPI) calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of
severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

20

LPI = J (005,088, 24

where:

F. =1-F.S. when F.S. less than 1
F. = 0 when F.S. greater than 1

z depth of measurment in meters

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized
as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

oPI=0 : Liquefaction risk is very low
¢0 < LPI <=5 : Liquefaction risk is low
5 < LPI <= 15 : Liquefaction risk is high

eLPI > 15 : Liquefaction risk is very high
i .
g0 10 20 o "Iy
s g’ 0 )!
i i
C =
M10E 10
=
i (_/
]
15} 15 %
20 y i

20

Graphical presentation of the LPI calculation procedure
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APPENDIX E

SETTLEMENT ANALYSIS

CWE 2140061.02R

Lake Jennings Marketplace

Lake Jennings Park Road and Olde Highway 80
San Diego County, California



Christian Wheeler Engineering CPT: CPT-06

3980 Home Avenue Total depth: 21.16 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
— End of Primary
19 14 3 — Overall
2 2
4_
34 3|
5_
4 44
6_
54 5]
7_
6 - 6
74 74 8
8 8- 94
9 94 10
= = =
& 104 & 104 E 114
= S S
o 11 a1l1- Q17
(0] () (0]
a) [a) [a)
124 12 134
134 134
14
144 14
15
154 154
16
164 16
17
174 174
18- 18- 187
194 19 197
20 20 20
21+ 21+ 21+
T T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 208 1,208 2,208 3,208 0.1 0.2
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0

Footing is rigid: No

Remove excavation load: No
Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No
Time period for second. settlements: N/A

Footing pressure: 1.00 (tsf) AG N
Embedment depth: 2.00 (ft) S - E —AZ
M CPT

according to the following formula:

S=C, Az -log(?)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:32:16 AM 1
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

Total depth

CPT: CPT-07

: 22.15 ft, Date: 3/25/2014

Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt

Depth (ft)
I: -

fury
w
|

144

154

16

174

18

194

204

214

224

T T T
100 200 300
Tip resistance (tsf)

Depth (ft)

Constrained Modulus

Cumulative settlement

fury
w
|

144

154

164

174

18+

194

204

214

224

Depth (ft)

1,o|27 2,o|27 3,o|27
M(CPT) (tsf)

154

16+

174

18-

194

204

214

224

— End of Primary
= Overall

T T T
0.1 0.2

Settlement (in)

0.3

Caclulation properties

Footing type: Rectangular

Footing width: 200.00 (ft)

L/B: 1.0

Footing pressure: 1.00 (tsf)
Embedment depth: 2.00 (ft)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: No
Time period for second. settlements: N/A

* Primary settlements calculation is performed according to
the following formula:

A
S:ZM

2% A,

CPT

* Secondary (creep) settlements calculation is performed
according to the following formula:

S=C, Az -log(?)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:32:17 AM
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering CPT: CPT-08

3980 Home Avenue Total depth: 28.05 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
1—/ 14 — End of Primary
3 — Overall
24 2 4
34 _
3 5
4 44
6 -
54 5|
7_
6 6
8_
7 7
8 8- °7
9 9] 104
104 104 11
114 114 124
12 12 13
£ 134 £ 134 £ 144
~— ~— ~—
5 144 £ 144 £ 154
a a a
O 15 O 15 0 16
[a} [a) o
16+ 16 174
17 17 184
184 18
19+
19+ 19
20
20 204
21
21 21
22
22 22
234 234 237
24 24 24
25 25+ 251
26 264 26—
274 274 274
28 LN LA LA DL R DL B 28+ T T T T T T T T T T
50 100 150 200 250 300 254 1,254 2,254 0.1 0.2 0.3
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0

Footing pressure: 1.00 (tsf) AG
Embedment depth: 2.00 (ft) S = Z—VAZ
Footing is rigid: No M

Remove excavation load: No CPT

Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:

Time period for second. settlements: N/A
S=C, -Az-log(1)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:32:17 AM 9
Project file: W:\2014 Jobs\2140061 - Lake Jennings Market Place\Reports\2140061.02- Supplemental Geo Inv\2140061 CPeT.cpt



Christian Wheeler Engineering CPT: CPT-09

3980 Home Avenue Total depth: 26.08 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
- — End of Primary
1 _
! 3 — Overall
2 24 ad
34 3|
5_
4 - 4 -
6_
54 5
7_
6 6
8_
7 74
8- 8- °7
9- o9 10
104 10 114
11 11 12
2124 Z 124 2 134
~— ~— ~—
£ 134 £ 134 £ 144
a a a
O 14 O 144 9 154
[a} [a) o
15+ 154 16
- 16_
16 174
17 17
18+
184 18-
19
194 19
20
204 204
21 21 217
22 22 22
23 23 23
24 244 24
254 254 25
26— T T T T T T 261 T T T T T 7T 26 T T
100 200 300 277 1,277 2,277 3,277 0.2 0.4
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0

Footing pressure: 1.00 (tsf) AG
Embedment depth: 2.00 (ft) S = Z—VAZ
Footing is rigid: No M

Remove excavation load: No CPT

Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:

Time period for second. settlements: N/A
S=C, -Az-log(1)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:32:17 AM 14
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-10

Total depth: 20.01 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
— End of Primary
14 14 34 — Overall
24 2
4_
3 34
5 -
4 44
6_
54 5
7 -
6 6
7 2 8-
8- 8- 9]
g 7] g g7
S 10+ S 104 S 114
a a a
(0] () (0]
A 114 o 114 [a] 124
12 ’ _
12 134
134 134
14
144 N 14
15
154 154
16
16+ 16
174
174 174
184 184 18
194 194 194
20 — T T T T T T T T T
200 400 600 800 1,582 3,582 0.05 0.1 0.15
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0
Footing pressure: 1.00 (tsf) AG N
Embedment depth: 2.00 (ft) S = E —AZ
Footing is rigid: No M
Remove excavation load: No CPT
Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:
Time period for second. settlements: N/A
S=C, -Az-log(t)
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APPENDIX F
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RECOMMENDED GRADING SPECIFICATIONS
GENERAL PROVISIONS
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RECOMMENDED GRADING SPECIFICATIONS - GENERAL PROVISIONS

LAKE JENNINGS MARKETPLACE
LAKE JENNINGS PARK ROAD AND OLDE HWY 80
SAN DIEGO COUNTY, CALIFORNIA

GENERAL INTENT

The intent of these specifications is to establish procedures for clearing, compacting natural ground,
preparing areas to be filled, and placing and compacting fill soils to the lines and grades shown on the
accepted plans. The recommendations contained in the preliminary geotechnical investigation report
and/or the attached Special Provisions are a part of the Recommended Grading Specifications and
shall supersede the provisions contained hereinafter in the case of conflict. These specifications shall
only be used in conjunction with the geotechnical report for which they are a part. No deviation
from these specifications will be allowed, except where specified in the geotechnical report or in other

written communication signed by the Geotechnical Engineer.

OBSERVATION AND TESTING

Christian Wheeler Engineering shall be retained as the Geotechnical Engineer to observe and test the
earthwork in accordance with these specifications. It will be necessary that the Geotechnical Engineer
or his representative provide adequate observation so that he may provide his opinion as to whether
or not the work was accomplished as specified. It shall be the responsibility of the contractor to assist
the Geotechnical Engineer and to keep him appraised of work schedules, changes and new
information and data so that he may provide these opinions. In the event that any unusual conditions
not covered by the special provisions or preliminary geotechnical report are encountered during the

grading operations, the Geotechnical Engineer shall be contacted for further recommendations.

If, in the opinion of the Geotechnical Engineer, substandard conditions are encountered, such as
questionable or unsuitable soil, unacceptable moisture content, inadequate compaction, adverse
weather, etc., construction should be stopped until the conditions are remedied or corrected or he

shall recommend rejection of this work.
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Tests used to determine the degree of compaction should be performed in accordance with the
following American Society for Testing and Materials test methods:

Maximum Density & Optimum Moisture Content - ASTM D-1557-91

Density of Soil In-Place - ASTM D-1556-90 or ASTM D-2922

All densities shall be expressed in terms of Relative Compaction as determined by the foregoing

ASTM testing procedures.

PREPARATION OF AREAS TO RECEIVE FILL

All vegetation, brush and debris derived from clearing operations shall be removed, and legally
disposed of. All areas disturbed by site grading should be left in a neat and finished appearance, free

from unsightly debris.

After clearing or benching the natural ground, the areas to be filled shall be scarified to a depth of 6
inches, brought to the proper moisture content, compacted and tested for the specified minimum

degree of compaction. All loose soils in excess of 6 inches thick should be removed to firm natural
ground which is defined as natural soil which possesses an in-situ density of at least 90 percent of its

maximum dry density.

When the slope of the natural ground receiving fill exceeds 20 percent (5 horizontal units to 1 vertical
unit), the original ground shall be stepped or benched. Benches shall be cut to a firm competent
formational soil. The lower bench shall be at least 10 feet wide or 1-1/2 times the equipment width,
whichever is greater, and shall be sloped back into the hillside at a gradient of not less than two (2)
percent. All other benches should be at least 6 feet wide. The horizontal portion of each bench shall
be compacted prior to receiving fill as specified herein for compacted natural ground. Ground slopes

flatter than 20 percent shall be benched when considered necessary by the Geotechnical Engineer.

Any abandoned buried structures encountered during grading operations must be totally removed.
All underground utilities to be abandoned beneath any proposed structure should be removed from
within 10 feet of the structure and properly capped off. The resulting depressions from the above

described procedure should be backfilled with acceptable soil that is compacted to the requirements of
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the Geotechnical Engineer. This includes, but is not limited to, septic tanks, fuel tanks, sewer lines or
leach lines, storm drains and water lines. Any buried structures or utilities not to be abandoned
should be brought to the attention of the Geotechnical Engineer so that he may determine if any

special recommendation will be necessary.

All water wells which will be abandoned should be backfilled and capped in accordance to the
requirements set forth by the Geotechnical Engineer. The top of the cap should be at least 4 feet
below finish grade or 3 feet below the bottom of footing whichever is greater. The type of cap will
depend on the diameter of the well and should be determined by the Geotechnical Engineer and/or a

qualified Structural Engineer.

FILL MATERIAL

Materials to be placed in the fill shall be approved by the Geotechnical Engineer and shall be free of
vegetable matter and other deleterious substances. Granular soil shall contain sufficient fine material
to fill the voids. The definition and disposition of oversized rocks and expansive or detrimental soils
are covered in the geotechnical report or Special Provisions. Expansive soils, soils of poor gradation,
or soils with low strength characteristics may be thoroughly mixed with other soils to provide
satisfactory fill material, but only with the explicit consent of the Geotechnical Engineer. Any

import material shall be approved by the Geotechnical Engineer before being brought to the site.

PLACING AND COMPACTION OF FILL

Approved fill material shall be placed in areas prepared to receive fill in layers not to exceed 6 inches
in compacted thickness. Each layer shall have a uniform moisture content in the range that will allow
the compaction effort to be efficiently applied to achieve the specified degree of compaction. Each
layer shall be uniformly compacted to the specified minimum degree of compaction with equipment
of adequate size to economically compact the layer. Compaction equipment should either be
specifically designed for soil compaction or of proven reliability. The minimum degree of compaction
to be achieved is specified in either the Special Provisions or the recommendations contained in the

preliminary geotechnical investigation report.
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When the structural fill material includes rocks, no rocks will be allowed to nest and all voids must be
carefully filled with soil such that the minimum degree of compaction recommended in the Special
Provisions is achieved. The maximum size and spacing of rock permitted in structural fills and in non-

structural fills is discussed in the geotechnical report, when applicable.

Field observation and compaction tests to estimate the degree of compaction of the fill will be taken
by the Geotechnical Engineer or his representative. The location and frequency of the tests shall be at
the Geotechnical Engineer's discretion. When the compaction test indicates that a particular layer is
at less than the required degree of compaction, the layer shall be reworked to the satisfaction of the

Geotechnical Engineer and until the desired relative compaction has been obtained.

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment.
Compaction by sheepsfoot roller shall be at vertical intervals of not greater than four feet. In
addition, fill slopes at a ratio of two horizontal to one vertical or flatter, should be trackrolled.
Steeper fill slopes shall be over-built and cut-back to finish contours after the slope has been
constructed. Slope compaction operations shall result in all fill material six or more inches inward
from the finished face of the slope having a relative compaction of at least 90 percent of maximum dry
density or the degree of compaction specified in the Special Provisions section of this specification.
The compaction operation on the slopes shall be continued until the Geotechnical Engineer is of the

opinion that the slopes will be surficially stable.

Density tests in the slopes will be made by the Geotechnical Engineer during construction of the
slopes to determine if the required compaction is being achieved. Where failing tests occur or other
field problems arise, the Contractor will be notified that day of such conditions by written
communication from the Geotechnical Engineer or his representative in the form of a daily field

report.

If the method of achieving the required slope compaction selected by the Contractor fails to produce
the necessary results, the Contractor shall rework or rebuild such slopes until the required degree of

compaction is obtained, at no cost to the Owner or Geotechnical Engineer.
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CUT SLOPES

The Engineering Geologist shall inspect cut slopes excavated in rock or lithified formational material
during the grading operations at intervals determined at his discretion. If any conditions not
anticipated in the preliminary report such as perched water, seepage, lenticular or confined strata of a
potentially adverse nature, unfavorably inclined bedding, joints or fault planes are encountered during
grading, these conditions shall be analyzed by the Engineering Geologist and Geotechnical Engineer

to determine if mitigating measures are necessary.

Unless otherwise specified in the geotechnical report, no cut slopes shall be excavated higher or

steeper than that allowed by the ordinances of the controlling governmental agency.

ENGINEERING OBSERVATION

Field observation by the Geotechnical Engineer or his representative shall be made during the filling
and compaction operations so that he can express his opinion regarding the conformance of the
grading with acceptable standards of practice. Neither the presence of the Geotechnical Engineer or
his representative or the observation and testing shall release the Grading Contractor from his duty to

compact all fill material to the specified degree of compaction.

SEASON LIMITS

Fill shall not be placed during unfavorable weather conditions. When work is interrupted by heavy
rain, filling operations shall not be resumed until the proper moisture content and density of the fill
materials can be achieved. Damaged site conditions resulting from weather or acts of God shall be

repaired before acceptance of work.

RECOMMENDED GRADING SPECIFICATIONS - SPECIAL PROVISIONS

RELATIVE COMPACTION: The minimum degree of compaction to be obtained in compacted

natural ground, compacted fill, and compacted backfill shall be at least 90 percent. For street and
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parking lot subgrade, the upper six inches should be compacted to at least 95 percent relative

compaction.

EXPANSIVE SOILS: Detrimentally expansive soil is defined as clayey soil which has an expansion

index of 50 or greater when tested in accordance with the Uniform Building Code Standard 29-2.

OVERSIZED MATERIAL: Oversized fill material is generally defined herein as rocks or lumps of
soil over 6 inches in diameter. Oversized materials should not be placed in fill unless
recommendations of placement of such material is provided by the Geotechnical Engineer. At least 40

percent of the fill soils shall pass through a No. 4 U.S. Standard Sieve.

TRANSITION LOTS: Where transitions between cut and fill occur within the proposed building
pad, the cut portion should be undercut a minimum of one foot below the base of the proposed
footings and recompacted as structural backfill. In certain cases that would be addressed in the
geotechnical report, special footing reinforcement or a combination of special footing reinforcement

and undercutting may be required.



APPENDIX H

REGIONAL, VICINITY AND RESPONSIBILITY AREA MAPS

CWE 2140061.02R
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Lake Jennings Park Road and Olde Highway 80
San Diego County, California
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