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PRELIMINARY GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE

This report presents the results of a preliminary geotechnical investigation for the proposed
development of North River Farms located in Oceanside, California (see Vicinity Map, Figure 1). The
purpose of this report was to summarize the soil and geologic conditions encountered during two
previous studies within the site and provide preliminary geotechnical recommendations pertaining to

development of the property as presently proposed.

The scope of our study included a review of the following plan and reports associated with the site.

1. Preliminary Geotechnical Feasibility Study, North River Farms, Oceanside, California,
prepared by Geocon Incorporated, dated October 14, 2014 (Project No. G1753-32-01).

2. Addendum to Preliminary Geotechnical Feasibility Study, North River Farms, Oceanside,
California, prepared by Geocon Incorporated, dated December 18, 2014 (Project No. G1753-
32-01).

3. Vesting Tentative Map, North River Farms, City of Oceanside, California, prepared by

Hunsaker & Associates, San Diego, Inc., dated November 10, 2017.

Details of the field investigation and logs of the exploratory trenches, hollow-stem auger borings, and
Cone Penetration Tests (CPT’s) are located in Appendix A. The approximate locations of the
exploratory trenches, borings, and CPT’s are presented on the Geologic Map, Figure 2. Laboratory
tests were performed on selected soil samples obtained from the borings to evaluate their physical
engineering properties. The laboratory test results are presented in Appendix B. The results of a
liquefaction analysis are presented in Appendix C.

The descriptions of the soil and geologic conditions and proposed development described herein are
based on review of the above referenced reports and plan.

2. SITE AND PROJECT DESCRIPTION

The site consists of approximately 225 acres of land in east Oceanside, California (see Vicinity Map,
Figure 1). The irregular-shaped property consists of agricultural land and is bound on the southeast
and southwest by the San Luis Rey River, on the northeast and east by Wilshire Road and on the
north and northwest by agricultural land and partially developed land. The east-west trending North
River Road bisects the property.

Most of the site consists of farmland, with two clusters of residential structures, one at the northern

end of the property that has been turned into an office with storage sheds. The other residential
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structures are located south of North River Road and appear to be abandoned. Some packing sheds

are located immediately west of Wilshire Road where it bends north.

The majority of the site does not appear to have been significantly improved except for an area in the
vicinity of CPT soundings 3, 4 and 5 that is discussed in Soil and Geologic Conditions, and grading
associated with North River Road. Most of the grading appears to have been cuts and fills of less than
5 feet, presumably associated with leveling of the growing fields. Minor grading has also likely
occurred in the vicinity of the residential structures. Several piles of granitic boulders were observed
at sporadic locations near property margins within the site, with one prominent boulder outcrop

located westerly-adjacent to the packing sheds.

The site is characterized as gently sloping, north to south, with a high point at the northern end
becoming nearly flat along the southern portion of the property that abuts the San Luis Rey River.
Site elevations range from about 240 feet above mean sea level (MSL) at the north to about 90 feet
MSL adjacent to the river. Within the western third of the site, a drainage transects the property north

to south, then trending west, eventually emptying into the San Luis Rey river channel.

Based on review of the Vesting Tentative Map, the proposed project includes grading of the property
to support a residential development, including four sheet-graded pads north of North River Road and
137 single family residences. Additional sheet graded pads are also proposed south of North River
Road and several lots are designated as open space. Water quality basins and associated roadways
and underground improvements are also shown. It is understood that the development footprint has
been modified based on the results of the preliminary liquefaction analyses presented in the

referenced reports.

3. PREVIOUS FIELD INVESTIGATION

A previous geotechnical investigation was reviewed as part of this study. The report is entitled
Geotechnical Investigations, Proposed Northeast Valley School Site, Oceanside, California, prepared
by Construction Testing & Engineering Incorporated, March 27, 2002 (CTE Job No. 10-4941), and
was part of an Environmental Impact Report from 2003 when the northern portion of the site and
adjacent properties were being considered as a location for a high school. Four borings were
advanced near drainages or depressions for the study to depths of between 8% and 31' feet. Ten test
pits were also excavated to depths of between 10 and 14 feet. The locations of the borings and test
pits are depicted on the Geologic Map, Figure 2. Boring and trench logs and laboratory test results
from the report are included in Appendix D. Specifics within the referenced report are discussed in

the Soil and Geologic Conditions section of this report.
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4. SOIL AND GEOLOGIC CONDITIONS

Four surficial soil types and two geologic formations were encountered during the field investigation.
The surficial deposits consist of undocumented fill, colluvium, alluvium, and older alluvium. The
formational units include the Eocene-age Santiago Formation and Cretaceous-age Tonalite (Granitic
Rock). Each of the surficial soil types and geologic units encountered is described below in order of
increasing age. The approximate extent of the deposits, excluding topsoil and undocumented fill, is

shown on the Geologic Map, Figure 2.

41 Undocumented Fill (Qudf)

Undocumented fill soils were encountered across the site and generally ranged in thickness from 2
and 10 feet and primarily consisted of loose to medium dense, silty sands with varying amounts of
cobbles and boulders, debris, trash, etc. These materials will require removal and compaction in areas
planned to receive structural fill and/or settlement-sensitive improvements. The trash and debris

should be separated from the soil and exported.

4.2 Alluvium (Qal)

Alluvial soils were encountered in the exploratory borings and trenches, with the thickest deposits
south of North River Road. The alluvium primarily consists of damp to saturated, loose to medium
dense, silty/clayey, fine-grained sand and sand. These deposits are considered compressible if
subjected to additional fill and/or structure loading. In addition, portions of the alluvium are
considered susceptible to liquefaction. The alluvium is approximately 67 feet thick (Boring B-13) at
the southern property boundary, however, its thickness beneath the footprint of the development is
generally 1 to 30 feet. The alluvium should be removed and compacted to mitigate the compression-
related settlement, and potential for liquefaction. If groundwater conditions preclude complete

removal, surcharge loading and settlement monitoring procedures may be necessary.

4.3 Colluvium (Qcol)

Colluvial soils were encountered underlying the undocumented fill or were exposed at the surface.
This material primarily consists of damp, medium dense, silty/clay, fine to medium grained sand to
stiff, silty/sandy clay. The colluvial deposits are considered compressible and should be removed and

compacted. The colluvial soils generally ranged between 4 to 9 feet thick.

4.4 Older Alluvium (Qoa)

Older alluvium was encountered underlying the undocumented fill or was exposed at the ground
surface. The older alluvium primarily consists of damp, dense, silty, fine to coarse grained sand. The
older alluvial deposits are considered suitable for the support of additional fill and/or structure
loading.
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4.5 Santiago Formation (Tsa)

The Eocene-age Santiago Formation was deposited on an irregular erosional surface formed on the
Tonalite. This formation consists of relatively flat-lying claystone, siltstone, and sandstone units.
With the exception of the sandier portions, materials derived from this unit typically possess a
medium to high expansion potential with a moderate to low shear strength. This formation can also
possess a high to moderate potential to transmit seepage along impervious layers. The Santiago

Formation is considered suitable in its present condition.

4.6 Granitic Rock (Kgt)

Cretaceous-age Tonalite (granitic rock) of the Southern California Batholith was encountered beneath
the surficial soils or at the ground surface. The rock materials exhibited a variable weathering pattern
ranging from completely weathered, decomposed granite to outcrops of fresh, extremely strong, hard
rock that may require blasting to excavate. Granitic units generally exhibit adequate bearing and
slope stability characteristics and cut slopes excavated at an inclination of 2:1 (horizontal:vertical)

should be stable to the proposed heights if free of adversely oriented joints or fractures.

The soils derived from excavations within the decomposed granitic rock are anticipated to consist of
low-expansive, silty, medium- to coarse-grained sands and should provide suitable foundation
support in either a natural or properly compacted condition. It should be anticipated that excavations
within the granitic rock will generate boulders and oversize materials (rocks greater than 12 inches in
length) that will require special handling and placement as recommended hereinafter. The granite was
able to be excavated to a depth of at least 14 feet within two of the excavations during the previous
investigation. The extent and rippability characteristics of the granitic rock in areas of proposed

excavation should be the subject of future studies as plans progress.

5. GROUNDWATER

Groundwater was encountered during the field explorations at depths ranging between 8 and 23 feet
below the existing ground surface. Within the proposed development footprint, groundwater was
generally observed at approximately 19 to 23 feet below the ground surface. Groundwater was not
encountered in the test pits. During the geologic reconnaissance, no water was observed within the

drainage that transects the western third of the property.

Groundwater may impact grading in that it may limit remedial excavations within alluvial areas
which will affect the liquefaction and settlement estimates. Dewatering or other means of
groundwater mitigation should be considered to facilitate remedial grading and prevent the need to
perform surcharging and settlement monitoring. Other than the drainage that transects the western

third of the site, groundwater is not expected to be a factor in development of the site north of North
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River Road. Groundwater is expected to be a factor during remedial grading of alluvium south the
North River Road.

6. GEOLOGIC HAZARDS
6.1 Faulting and Seismicity

Based on our reconnaissance and a review of published geologic maps and reports, the site is not

99 <c

located on any known “active,” “potentially active” or “inactive” fault traces as defined by the

California Geological Survey (CGS).

The Newport-Inglewood and Rose Canyon Faults, located approximately 11 and 12 miles west of the
site, respectively, are the closest known active faults. The CGS considers a fault seismically active
when evidence suggests seismic activity within roughly the last 11,000 years. The CGS has included

portions of the Rose Canyon Fault zone within an Alquist-Priolo Earthquake Fault Zone.

According to the computer program EZ-FRISK (Version 7.65), 10 known active faults are located
within a search radius of 50 miles from the property. The nearest known active faults are the
Newport-Inglewood and Rose Canyon Faults, located approximately 11 and 12 miles west of the site,
respectively, and are the dominant sources of potential ground motion. Earthquakes that might occur
on the Newport-Inglewood or Rose Canyon Fault Zones or other faults within the southern California
and northern Baja California area are potential generators of significant ground motion at the site.
The estimated deterministic maximum earthquake magnitude and peak ground acceleration for the
Newport Inglewood Fault are 7.5 and 0.26g, respectively. Table 6.1.1 lists the estimated maximum
earthquake magnitude and peak ground acceleration for the most dominant faults in relationship to
the site location. We calculated peak ground acceleration (PGA) using Boore-Atkinson (2008) NGA
USGS2008, Campbell-Bozorgnia (2008) NGA USGS, and Chiou-Youngs (2008) NGA acceleration-
attenuation relationships.

Project No. G1753-32-02 -5- November 22, 2017



TABLE 6.1.1
DETERMINISTIC SPECTRA SITE PARAMETERS

‘ Maximum Peak Ground Acceleration
Distance Earthquake
Fault Name from Site q Boore- Campbell- Chiou-
. Magnitude . .

(miles) (Mw) Atkinson Bozorgnia Youngs

W 2008 (g) 2008 (g) 2008 (g)
Newport-Inglewood 11 7.5 0.26 0.20 0.26
Rose Canyon 12 6.9 0.21 0.17 0.18
Elsinore 17 7.85 0.24 0.17 0.22
Coronado Bank 28 7.4 0.16 0.10 0.12
Palos Verdes Connected 28 7.7 0.17 0.13 0.14
San Joaquin Hills 33 7.1 0.13 0.11 0.10
Palos Verdes 37 7.3 0.13 0.08 0.09
San Jacinto 39 7.88 0.15 0.10 0.12
Earthquake Valley 41 6.8 0.09 0.06 0.05

We used the computer program EZ-FRISK to perform a probabilistic seismic hazard analysis. The
computer program EZ-FRISK operates under the assumption that the occurrence rate of earthquakes
on each mappable Quaternary fault is proportional to the faults slip rate. The program accounts for
fault rupture length as a function of earthquake magnitude, and site acceleration estimates are made
using the earthquake magnitude and distance from the site to the rupture zone. The program also
accounts for uncertainty in each of following: (1) earthquake magnitude, (2) rupture length for a
given magnitude, (3) location of the rupture zone, (4) maximum possible magnitude of a given
earthquake, and (5) acceleration at the site from a given earthquake along each fault. By calculating
the expected accelerations from considered earthquake sources, the program calculates the total
average annual expected number of occurrences of site acceleration greater than a specified value.
We utilized acceleration-attenuation relationships suggested by Boore-Atkinson (2008) NGA USGS,
Campbell-Bozorgnia (2008) NGA USGS, and Chiou-Youngs (2008) in the analysis. Table 6.1.2
presents the site-specific probabilistic seismic hazard parameters including acceleration-attenuation

relationships and the probability of exceedence.

TABLE 6.1.2
PROBABILISTIC SEISMIC HAZARD PARAMETERS

Peak Ground Acceleration

Probability of Exceedence Boore-Atkinson, | Campbell-Bozorgnia, Chiou-Youngs,
2007 (g) 2008 (g) 2008 ()
2% in a 50 Year Period 0.51 0.40 0.47
5% in a 50 Year Period 0.40 0.31 0.36
10% in a 50 Year Period 0.32 0.25 0.27
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While listing peak accelerations is useful for comparison of potential effects of fault activity in a
region, other considerations are important in seismic design, including the frequency and duration of
motion and the soil conditions underlying the site. Seismic design of the structures should be
evaluated in accordance with the California Building Code (CBC) guidelines currently adopted by the
City of Oceanside.

The site could be subjected to moderate to severe ground shaking in the event of a major earthquake
on any of the referenced faults or other faults in Southern California. With respect to seismic shaking,

the site is considered comparable to the surrounding developed area.

6.2 Liquefaction

Liquefaction typically occurs when a site is located in a zone with seismic activity, onsite soils are
cohesionless or silt/clay with low plasticity, groundwater is encountered within 50 feet of the surface,
and soil densities are less than about 70 percent of the maximum dry densities. If the four previous
criteria are met, a seismic event could result in a rapid pore water pressure increase from the

carthquake-generated ground accelerations.

The site is not located within a state-designated liquefaction hazard zone. However, based on an
initial screening of the boring logs and CPT’s, the subsurface conditions along the southwest property
margin had relatively shallow groundwater depths within deposits of relatively loose sand. The
current standard of practice, as outlined in the Recommended Procedures for Implementation of DMG
Special Publication 1174, Guidelines for Analyzing and Mitigating Liquefaction in California
requires liquefaction analysis to a depth of at least 50 feet below the lowest portion of proposed

structures.

We performed liquefaction analyses utilizing the computer program CLiq (2006) in conjunction with
the information obtained from the CPT soundings (CPT’s-1 through 14) and corresponding hollow-
stem auger borings. In accordance with SP117A guidelines, we used the methodology of NCEER to
perform the liquefaction evaluations. We used a computed site acceleration of 0.44g (based on
ASCE 7-10) and a modal magnitude of 7.76 as evaluated from the 2008 NSHMP PSHA Interactive

Deaggregation on the United States Geological Survey website.

Our analyses of the proposed as-graded soil conditions indicates that liquefaction could occur within
the soil below the groundwater table for the levels of ground shaking assumed for soils encountered
in Borings B-5 (CPT-10) and B-9 (CPT-1). The other analyses (CPT-2 through CPT-9, and CPT-11
through CPT-14) did not reveal a liquefaction potential. Adverse impacts associated with liquefaction
include ground rupture and/or sand boils, lateral spread, and settlement of the liquefiable layers.
Based on review of the original plans and referenced plans, the proposed development has generally

been shifted north and west of the primary liquefaction hazard areas associated with the San Luis Rey
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River. Remedial grading will remove the majority, if not all of the soils subject to a liquefaction
potential within the development footprint and proposed fill placement (including remedial grading)

will provide an overburden sufficient to eliminate the potential for surface manifestation.

Sand boils occur where liquefiable soil is extruded upward through the soil deposit to the ground
surface. Providing an increase in overburden pressure and a compacted fill mat can mitigate surface
manifestation of these features. Research presented by Ishihara (1985) indicates that the presence of a
non-liquefiable surface layer typically prevents the effects of at-depth liquefaction from reaching the
surface if it is thick enough, generally 3 m or greater. Modifications to Ishihara’s chart have been
made to include higher ground accelerations (Ishihara’s 1985 chart was based on a 0.25g ground
acceleration) by EERC (2003). Based on the modified curves and the thickness of the non-liquefiable
soil layers (layers above the assumed groundwater table), the risk for surface manifestation does exist
in the in-situ condition. However, proposed remedial grading and additional fill placement will

eliminate the potential for surface manifestation.

Lateral spreading occurs when liquefiable soil is in the immediate vicinity of a free face such as a
slope. Factors controlling lateral displacement include earthquake magnitude, distance from the
carthquake epicenter, thickness of liquefiable soil layer, grain size characteristics, and fines content of
the soil. Bartlett and Youd (1995) have concluded that lateral spreading is restricted to sediments with
corrected SPT blow counts of 15 or less for earthquake magnitudes less than or equal to 8.0. Based on
review of the referenced plans, the potential for lateral spreading in the potentially liquefiable soil
below the groundwater table and below the compacted fill is considered negligible.

Seismically-induced settlement could occur within the liquefied soil layer and/or layers after seismic
shaking stops due to rearrangement of the sand particles. We estimated seismically-induced
settlement due to liquefaction using procedures suggested by SP 117A (2008). The CLiq analyses
indicated total settlements ranging between 0 and approximately 3.5 inches. Proposed remedial
grading will reduce these settlement estimates to acceptable levels. It should be noted that the
analysis which indicated 3.5 inches of settlement was located at CPT-1. The proposed development
has been shifted away from the river valley where this CPT sounding was located. The other
liquefaction analysis that revealed liquefaction induced settlement was CPT-10, which showed
approximately 0.75 inches, which is acceptable. Differential settlement is expected to be
approximately one-half of the estimated total settlement over a distance of approximately 50 feet.

The results of the liquefaction analyses are presented in Appendix C.

6.3 Landslides

No evidence of landslide deposits was encountered at the site during the site reconnaissance.
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7.1.1

7.2

7.2.1

7. CONCLUSIONS AND RECOMMENDATIONS
General

No soil or geologic conditions exist at the site that would preclude the development of the

property as planned, provided the recommendations of this report are followed.

This preliminary geotechnical investigation should be updated as project plans progress to
40-scale grading plans. Additional field exploration and laboratory testing is recommended
to evaluate specific geotechnical issues, such as slope stability and rock rippability. In
addition, a storm water infiltration feasibility evaluation, in accordance with current City of
Oceanside Storm Water Standards Manual, should be performed. This evaluation should
include in-situ permeability testing at each of the proposed water quality basin locations.
Due to expected site conditions, we expect a “Partial Infiltration” to “No Infiltration”
condition depending on soil conditions and proximity to settlement sensitive structures and

improvements.

The surficial soils and alluvial materials should be completely removed and compacted.
The lowest portions of alluvial soils may require dewatering or other means to manage
groundwater perched on the bedrock and allow for complete removals. In the event that
groundwater prevents complete removals, a surcharge embankment and settlement

monitoring procedure will be necessary where the saturated deposits are left in-place.

Remedial grading along the project boundary will be impacted by property line constraints.
In several instances, proposed slope and building pad areas abut the property line where our
subsurface information indicates remedial grading depths of up to 15 to 20 feet below the
ground surface (e.g. Lots 39 through 42). Groundwater is also present in these areas.
Permission to grade offsite may be necessary to facilitate remedial grading in these areas

along the project boundary.

It is not uncommon for groundwater or seepage conditions to develop where none
previously existed, particularly after landscape irrigation is initiated. The occurrence of
induced groundwater seepage from landscaping can be greatly reduced by implementing
and monitoring a landscape program that limits irrigation to that sufficient to support the
vegetative cover without over watering. Shallow subdrains may be required in the future if

seeps occur after rainy periods or after landscaping is installed.

Seismic Design Criteria

We used the computer program U.S. Seismic Design Maps, provided by the USGS.
Table 7.2.1 summarizes site-specific design criteria obtained from the 2016 California
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7.2.2

Building Code (CBC; Based on the 2015 International Building Code [IBC] and ASCE 7-10),
Chapter 16 Structural Design, Section 1613 Earthquake Loads. The short spectral response
uses a period of 0.2 seconds. The values presented in Table 7.2.1 are for the risk-targeted
maximum considered earthquake (MCERr). Based on soil conditions and planned grading, the
building should be designed using a Site Class D. We evaluated the Site Class based on the
discussion in Section 1613.3.2 of the 2016 CBC and Table 20.3-1 of ASCE 7-10.

TABLE 7.2.1
2016 CBC SEISMIC DESIGN PARAMETERS
Parameter Value 2016 CBC Reference
Site Class D Section 1613.3.2
MCERr Ground Motion Spectral .
Response Acceleration — Class B (short), Ss 1.057g Figure 1613.3.1(1)
MCERr Ground Motion Spectral .
Response Acceleration — Class B (1 sec), Si 0.414g Figure 1613.3.1(2)
Site Coefficient, F 1.077 Table 1613.3.3(1)
Site Coefficient, Fy 1.586 Table 1613.3.3(2)
Site Class Modified MCERr Spectral .
Response Acceleration (short), Syis 1.139¢ Section 1613.3.3 (Eqn 16-37)
Site Class Modified MCERr Spectral .
Response Acceleration (1 sec), Swi 0.657¢g Section 1613.3.3 (Eqn 16-38)
5% Damped Design Spectral .
Response Acceleration (short), Sps 0.759¢g Section 1613.3.4 (Eqn 16-39)
5% Damped Design Spectral .
Response Acceleration (1 sec), Sp1 0.438¢g Section 1613.3.4 (Eqn 16-40)

Table 7.2.2 presents additional seismic design parameters for projects located in Seismic
Design Categories of D through F in accordance with ASCE 7-10 for the mapped

maximum considered geometric mean (MCEqg).

TABLE 7.2.2
2016 CBC SITE ACCELERATION PARAMETERS

Parameter Value, Site Class D ASCE 7-10 Reference

Mapped MCEg Peak Ground

Acceleration, PGA 0.393¢g Figure 22-7

Site Coefficient, Fpga 1.107 Table 11.8-1

Site Class Modified MCEg 0.435g Section 11.8.3 (Eqn 11.8-1)

Peak Ground Acceleration, PGA M
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7.2.3

7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

Conformance to the criteria for seismic design does not constitute any guarantee or
assurance that significant structural damage or ground failure will not occur in the event of
a maximum level earthquake. The primary goal of seismic design is to protect life and not

to avoid all damage, since such design may be economically prohibitive.

Grading

All grading should be performed in accordance with the Recommended Grading
Specifications contained in Appendix E. Where the recommendations of Appendix E
conflict with this report, the recommendations of this report should take precedence.

Prior to commencing grading, a preconstruction conference should be held at the site with
the owner or developer, grading contractor, civil engineer, and geotechnical engineer in

attendance. Special soil handling and the fine grading plans can be discussed at that time.

Site preparation should begin with the removal of all deleterious material and vegetation, if
present. The depth of removal should be such that material exposed in cut areas or soil to
be used as fill is relatively free of organic matter. Material generated during stripping

should be exported from the site.

The surficial soils should be removed and properly compacted prior to placing additional
fill and/or structural loads. As previously discussed, groundwater may impact project
remedial grading. Where the water table is not encountered, remedial grading should
extend to formational materials. Prior to placing fill, the exposed removal bottom should
be compacted to at least 90 percent of the applicable maximum dry density at or slightly
above optimum moisture content. Aeration, and/or mixing with drier soils may be needed.
The actual extent of unsuitable soil removals will be determined in the field during grading

by the geotechnical engineer and/or engineering geologist.

To reduce the potential for differential settlement and facilitate ease of excavating shallow
footings and utility trenches, it is recommended that the cut portion of cut-fill transitions, if
present after remedial grading, or shallow fills (less than 3 feet) over granitic rock be
undercut a minimum of three feet below proposed finish grade and replaced with properly
compacted “very low” to “low” expansive soil fill. Undercutting of granitic rock on cut lots
and roadway areas should also be considered to facilitate construction of foundations and

underground utilities.

The site should then be brought to final subgrade elevations with structural fill compacted
in layers. In general, the on-site soils are suitable for re-use as fill if free from vegetation,
debris and other deleterious material. Layers of fill should be no thicker than will allow for
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7.3.8

7.4

7.4.1

7.4.2

7.4.3

adequate bonding and compaction. All fill and scarified ground surfaces should be
compacted to at least 90 percent of maximum dry density at or above optimum moisture
content, as determined in accordance with ASTM Test Procedure D 1557. Fill materials
below optimum moisture content may be considered unacceptable by the project

geotechnical engineer.

It is the responsibility of the contractor to ensure that all excavations and trenches are
properly shored and maintained in accordance with applicable OSHA rules and regulations

in order to maintain safety and maintain the stability of adjacent existing improvements.

Import fill (if necessary) should consist of granular materials with a “very low” to “low”
expansion potential (EI of 50 or less) free of deleterious material or stones larger than 3
inches and should be compacted as recommended above. Geocon Incorporated should be
notified of the import soil source and should perform laboratory testing of import soil prior

to its arrival at the site to determine its suitability as fill material.

Foundation and Concrete Slab-On-Grade Recommendations

The following foundation recommendations are for proposed one- to three-story residential
structures. The foundation recommendations have been separated into three categories
based on either the maximum and differential fill thickness or Expansion Index. The

foundation category criteria are presented in Table 7.4.1.

TABLE 7.4.1
FOUNDATION CATEGORY CRITERIA
Foundation Maximum Fill Differential Fill Expansion Index
Category Thickness, T (feet) Thickness, D (feet) (ED
1 T<20 - EI<50
11 20<T<50 10<D<20 S0<EI<90
1 T>50 D>20 90<EI<130

We will provide the final foundation category for the building after finish pad grades have
been achieved and laboratory testing of the subgrade soil has been completed. However,

Category III foundations are recommended for any lots underlain by saturated alluvium.

Table 7.4.2 presents minimum foundation and interior concrete slab design criteria for

conventional foundation systems.
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7.4.4

7.4.5

7.4.6

7.4.7

TABLE 7.4.2
CONVENTIONAL FOUNDATION RECOMMENDATIONS BY CATEGORY

Foundation Minimum Footing Continuous Footing Interior Slab
Embedment Depth . .
Category . Reinforcement Reinforcement
(inches)

I 12 Two No. 4 bars, 6 x 6 - 10/10 welded wire
one top and one bottom mesh at slab mid-point

I 13 Four No. 4 bars, No. 3 bars at 24 inches on
two top and two bottom center, both directions

i 24 Four No. 5 bars, No. 3 bars at 18 inches on
two top and two bottom center, both directions

The embedment depths presented in Table 7.4.2 should be measured from the lowest
adjacent pad grade for both interior and exterior footings. The conventional foundations
should have a minimum width of 12 inches and 24 inches for continuous and isolated

footings, respectively. A typical wall/column footing detail is presented on Figure 3.

The concrete slabs-on-grade should be a minimum of 4 inches thick for Foundation
Categories I and Il and 5 inches thick for Foundation Category IIl. The concrete slabs-on-
grade should be underlain by 4 inches and 3 inches of clean sand for 4-inch-thick and
5-inch-thick slabs, respectively. Slabs expected to receive moisture sensitive floor coverings
or used to store moisture sensitive materials should be underlain by a vapor inhibitor covered
with at least 2 inches of clean sand or crushed rock. If crushed rock will be used, the

thickness of the vapor inhibitor should be at least 10 mil to prevent possible puncturing.

As a substitute, the layer of clean sand (or crushed rock) beneath the vapor inhibitor
recommended in the previous section can be omitted if a vapor inhibitor that meets or
exceeds the requirements of ASTM E 1745-97 (Class A), and that exhibits permeance not
greater than 0.012 perm (measured in accordance with ASTM E 96-95) is used. This vapor
inhibitor may be placed directly on properly compacted fill or formational materials. The
vapor inhibitor should be installed in general conformance with ASTM E 1643-98 and the
manufacturer’s recommendations. Two inches of clean sand should then be placed on top
of the vapor inhibitor to reduce the potential for differential curing, slab curl, and cracking.
Floor coverings should be installed in accordance with the manufacturer’s

recommendations.

As an alternative to the conventional foundation recommendations, consideration should be
given to the use of post-tensioned concrete slab and foundation systems for the support of
the proposed structures. The post-tensioned systems should be designed by a structural

engineer experienced in post-tensioned slab design and design criteria of the Post-
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7.4.8

7.4.9

7.4.10

Tensioning Institute (PTI) DC 10.5-12 Standard Requirements for Design and Analysis of
Shallow Post-Tensioned Concrete Foundations on Expansive Soils or WRI/CRSI Design of
Slab-on-Ground Foundations, as required by the 2016 California Building Code (CBC
Section 1808.6.2). Although this procedure was developed for expansive soil conditions, it
can also be used to reduce the potential for foundation distress due to differential fill
settlement. The post-tensioned design should incorporate the geotechnical parameters
presented in Table 7.4.3 for the particular Foundation Category designated. The parameters
presented in Table 7.4.3 are based on the guidelines presented in the PTI DC 10.5 design

manual.
TABLE 7.4.3

POST-TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS

Post-Tensioning Institute (PTI), Foundation Category
Third Edition Design Parameters I I 1
Thornthwaite Index -20 -20 -20
Equilibrium Suction 3.9 3.9 3.9
Edge Lift Moisture Variation Distance, ew (feet) 5.3 5.1 4.9
Edge Lift, ywm (inches) 0.61 1.10 1.58
Center Lift Moisture Variation Distance, ewm (feet) 9.0 9.0 9.0
Center Lift, ym (inches) 0.30 0.47 0.66

Foundation systems for the lots that possess a foundation Category I and a “very low”
expansion potential (expansion index of 20 or less) can be designed using the method
described in Section 1808 of the 2016 CBC. If post-tensioned foundations are planned, an
alternative, commonly accepted design method (other than PTI DC 10.5) can be used.
However, the post-tensioned foundation system should be designed with a total and
differential deflection of 1 inch. Geocon Incorporated should be contacted to review the

plans and provide additional information, if necessary.

If an alternate design method is contemplated, Geocon Incorporated should be contacted to
evaluate if additional expansion index testing should be performed to identify the lots that

possess a “very low” expansion potential (expansion index of 20 or less).

The foundations for the post-tensioned slabs should be embedded in accordance with the
recommendations of the structural engineer. If a post-tensioned mat foundation system is
planned, the slab should possess a thickened edge with a minimum width of 12 inches and

extend below the clean sand or crushed rock layer.
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7.4.12

7.4.13

7.4.14

7.4.15

7.4.16

7.4.17

If the structural engineer proposes a post-tensioned foundation design method other than
PTIDC 10.5:

° The deflection criteria presented in Table 7.4.3 are still applicable.

° Interior stiffener beams should be used for Foundation Categories II and II1.

° The width of the perimeter foundations should be at least 12 inches.

° The perimeter footing embedment depths should be at least 12 inches, 18 inches

and 24 inches for foundation categories I, II, and III, respectively. The embedment
depths should be measured from the lowest adjacent pad grade.

Our experience indicates post-tensioned slabs may be susceptible to excessive edge lift,
regardless of the underlying soil conditions. Placing reinforcing steel at the bottom of the
perimeter footings and the interior stiffener beams may mitigate this potential. The
structural engineer should design the foundation system to reduce the potential of edge lift

occurring for the proposed structures.

During the construction of the post-tension foundation system, the concrete should be
placed monolithically. Under no circumstances should cold joints be allowed to form
between the footings/grade beams and the slab during the construction of the post-tension

foundation system unless designed by the structural engineer.

Category I, 11, or III foundations may be designed for an allowable soil bearing pressure of
2,000 pounds per square foot (psf) (dead plus live load). This bearing pressure may be
increased by one-third for transient loads due to wind or seismic forces.

Isolated footings, if present, should have the minimum embedment depth and width
recommended for conventional foundations for a particular Foundation Category. The use
of isolated footings, which are located beyond the perimeter of the building and support
structural elements connected to the building, are not recommended for Category IIL.
Where this condition cannot be avoided, the isolated footings should be connected to the

building foundation system with grade beams.

For Foundation Category IIl, consideration should be given to using interior stiffening
beams and connecting isolated footings and/or increasing the slab thickness. In addition,
consideration should be given to connecting patio slabs, which exceed 5 feet in width, to
the building foundation to reduce the potential for future separation to occur.

Special subgrade presaturation is not deemed necessary prior to placing concrete; however,

the exposed foundation and slab subgrade soil should be moisture conditioned, as
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7.4.19

necessary, to maintain a moist condition as would be expected in any such concrete

placement.

Where buildings or other improvements are planned near the top of a slope 3:1
(horizontal:vertical) or steeper, special foundation and/or design considerations are

recommended due to the tendency for lateral soil movement to occur.

° For fill slopes less than 20 feet high, building footings should be deepened such
that the bottom outside edge of the footing is at least 7 feet horizontally from the
face of the slope.

° When located next to a descending 3:1 (horizontal:vertical) fill slope or steeper, the
foundations should be extended to a depth where the minimum horizontal distance
is equal to H/3 (where H equals the vertical distance from the top of the fill slope
to the base of the fill soil) with a minimum of 7 feet but need not exceed 40 feet.
The horizontal distance is measured from the outer, deepest edge of the footing to
the face of the slope. A post-tensioned slab and foundation system or mat
foundation system can be used to reduce the potential for distress in the structures
associated with strain softening and lateral fill extension. Specific design
parameters or recommendations for either of these alternatives can be provided
once the building location and fill slope geometry have been determined.

° If swimming pools are planned, Geocon Incorporated should be contacted for a
review of specific site conditions.

o Swimming pools located within 7 feet of the top of cut or fill slopes are not
recommended. Where such a condition cannot be avoided, the portion of the
swimming pool wall within 7 feet of the slope face be designed assuming that the
adjacent soil provides no lateral support. This recommendation applies to fill
slopes up to 30 feet in height, and cut slopes regardless of height. For swimming
pools located near the top of fill slopes greater than 30 feet in height, additional
recommendations may be required and Geocon Incorporated should be contacted
for a review of specific site conditions.

o Although other improvements, which are relatively rigid or brittle, such as concrete
flatwork or masonry walls, may experience some distress if located near the top of
a slope, it is generally not economical to mitigate this potential. It may be possible,
however, to incorporate design measures, which would permit some lateral soil
movement without causing extensive distress. Geocon Incorporated should be
consulted for specific recommendations.

The recommendations of this report are intended to reduce the potential for cracking of
slabs and foundations due to expansive soil (if present), differential settlement of fill soil or
soil with varying thicknesses. However, even with the incorporation of the recom-
mendations presented herein, foundations, stucco walls, and slabs-on-grade placed on such
conditions may still exhibit some cracking due to soil movement and/or shrinkage. The

occurrence of concrete shrinkage cracks is independent of the supporting soil

Project No. G1753-32-02 -16 - November 22,2017



7.4.20

7.4.21

7.5

7.5.1

7.5.2

7.5.3

7.5.4

characteristics. Their occurrence may be reduced by limiting the slump of the concrete,
proper concrete placement and curing, and by the placement of crack control joints at
periodic intervals, in particular, where re-entrant slab corners occur.

Concrete slabs should be provided with adequate crack-control joints, construction joints
and/or expansion joints to reduce unsightly shrinkage cracking. The design of joints should
consider criteria of the American Concrete Institute (ACI) when establishing crack-control
spacing. Additional steel reinforcing, concrete admixtures and/or closer crack control joint
spacing should be considered where concrete-exposed finished floors are planned.

Geocon Incorporated should be consulted to provide additional design parameters as

required by the structural engineer.

Retaining Walls and Lateral Loads Recommendations

Retaining walls not restrained at the top and having a level backfill surface should be
designed for an active soil pressure equivalent to the pressure exerted by a fluid with a
density of 35 pounds per cubic foot (pcf). Where the backfill will be inclined at 2:1
(horizontal:vertical), an active soil pressure of 50 pcf is recommended. These soil pressures
assume that the backfill materials within an area bounded by the wall and a 1:1 plane
extending upward from the base of the wall possess an Expansion Index <50. Geocon
Incorporated should be consulted for additional recommendations if backfill materials have
an EI >50.

Retaining walls shall be designed to ensure stability against overturning sliding, excessive
foundation pressure and water uplift. Where a keyway is extended below the wall base with
the intent to engage passive pressure and enhance sliding stability, it is not necessary to

consider active pressure on the keyway.

Where walls are restrained from movement at the top, an additional uniform pressure of
8H psf (where H equals the height of the retaining wall portion of the wall in feet) should
be added to the active soil pressure where the wall possesses a height of 8 feet or less and
12H where the wall is greater than 8 feet. For retaining walls subject to vehicular loads
within a horizontal distance equal to two-thirds the wall height, a surcharge equivalent to
two feet of fill soil should be added (total unit weight of soil should be taken as 125 pcf).

Soil contemplated for use as retaining wall backfill, including import materials, should be
identified in the field prior to backfill. At that time Geocon Incorporated should obtain
samples for laboratory testing to evaluate its suitability. Modified lateral earth pressures
may be necessary if the backfill soil does not meet the required expansion index or shear
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strength. City or regional standard wall designs, if used, are based on a specific active
lateral earth pressure and/or soil friction angle. In this regard, on-site soil to be used as
backfill may or may not meet the values for standard wall designs. Geocon Incorporated
should be consulted to assess the suitability of the on-site soil for use as wall backfill if

standard wall designs will be used.

Unrestrained walls will move laterally when backfilled and loading is applied. The amount
of lateral deflection is dependent on the wall height, the type of soil used for backfill, and
loads acting on the wall. The wall designer should provide appropriate lateral deflection
quantities for planned retaining walls structures, if applicable. These lateral values should

be considered when planning types of improvements above retaining wall structures.

Retaining walls should be provided with a drainage system adequate to prevent the buildup
of hydrostatic forces and should be waterproofed as required by the project architect. The
use of drainage openings through the base of the wall (weep holes) is not recommended
where the seepage could be a nuisance or otherwise adversely affect the property adjacent
to the base of the wall. The above recommendations assume a properly compacted granular
(EI1<50) free-draining backfill material with no hydrostatic forces or imposed surcharge
load. A typical retaining wall drainage detail is presented on Figure 4. If conditions
different than those described are expected, or if specific drainage details are desired,

Geocon Incorporated should be contacted for additional recommendations.

In general, wall foundations having a minimum depth and width of one foot may be
designed for an allowable soil bearing pressure of 2,000 psf, provided the soil within three
feet below the base of the wall has an Expansion Index < 90. The recommended allowable
soil bearing pressure may be increased by 300 psf and 500 psf for each additional foot of
foundation width and depth, respectively, up to a maximum allowable soil bearing pressure
of 4,000 psf.

The proximity of the foundation to the top of a slope steeper than 3:1 could impact the
allowable soil bearing pressure. Therefore, Geocon Incorporated should be consulted where
such a condition is anticipated. As a minimum, wall footings should be deepened such that
the bottom outside edge of the footing is at least seven feet from the face of slope when

located adjacent and/or at the top of descending slopes.

The structural engineer should determine the Seismic Design Category for the project in
accordance with Section 1613.3.5 of the 2016 CBC or Section 11.6 of ASCE 7-10. For
structures assigned to Seismic Design Category of D, E, or F, retaining walls that support
more than 6 feet of backfill should be designed with seismic lateral pressure in accordance
with Section 1803.5.12 of the 2016 CBC. The seismic load is dependent on the retained
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height where H is the height of the wall, in feet, and the calculated loads result in pounds
per square foot (psf) exerted at the base of the wall and zero at the top of the wall. A
seismic load of 21H should be used for design. We used the peak ground acceleration
adjusted for Site Class effects, PGAwm, of 0.44g calculated from ASCE 7-10 Section 11.8.3
and applied a pseudo-static coefficient of 0.33.

For resistance to lateral loads, a passive earth pressure equivalent to a fluid density of 300 pcf
is recommended for footings or shear keys poured neat against properly compacted granular
fill soils or undisturbed formational materials. The passive pressure assumes a horizontal
surface extending away from the base of the wall at least five feet or three times the surface
generating the passive pressure, whichever is greater. The upper 12 inches of material not
protected by floor slabs or pavement should not be included in the design for lateral
resistance.

An ultimate friction coefficient of 0.35 may be used for resistance to sliding between soil
and concrete. This friction coefficient may be combined with the passive earth pressure

when determining resistance to lateral loads.

The recommendations presented above are generally applicable to the design of rigid
concrete or masonry retaining walls having a maximum height of 12 feet. In the event that
walls higher than 12 feet are planned, Geocon Incorporated should be consulted for

additional recommendations.

Site Drainage and Moisture Protection

Adequate site drainage is critical to reduce the potential for differential soil movement,
erosion and subsurface seepage. Under no circumstances should water be allowed to pond
adjacent to footings. The site should be graded and maintained such that surface drainage is
directed away from structures in accordance with 2016 CBC 1804.4 or other applicable
standards. In addition, surface drainage should be directed away from the top of slopes into
swales or other controlled drainage devices. Roof and pavement drainage should be

directed into conduits that carry runoff away from the proposed structure.

In the case of basement walls or building walls retaining landscaping areas, a water-
proofing system should be used on the wall and joints, and a Miradrain drainage panel (or
similar) should be placed over the waterproofing. The project architect or civil engineer
should provide detailed specifications on the plans for all waterproofing and drainage.

Underground utilities should be leak free. Utility and irrigation lines should be checked
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil
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movement could occur if water is allowed to infiltrate the soil for prolonged periods of

time.
7.7 Grading and Foundation Plan Review
7.7.1 Geocon Incorporated should review the grading and foundation plans for the project prior

to final design submittal to determine if additional analysis and/or recommendations are

required.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The firm that performed the geotechnical investigation for the project should be retained to
provide testing and observation services during construction to provide continuity of
geotechnical interpretation and to check that the recommendations presented for geotechnical
aspects of site development are incorporated during site grading, construction of
improvements, and excavation of foundations. If another geotechnical firm is selected to
perform the testing and observation services during construction operations, that firm should
prepare a letter indicating their intent to assume the responsibilities of project geotechnical
engineer of record. A copy of the letter should be provided to the regulatory agency for their
records. In addition, that firm should provide revised recommendations concerning the
geotechnical aspects of the proposed development, or a written acknowledgement of their
concurrence with the recommendations presented in our report. They should also perform

additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.

2. The recommendations of this report pertain only to the site investigated and are based upon
the assumption that the soil conditions do not deviate from those disclosed in the
investigation. If any variations or undesirable conditions are encountered during construction,
or if the proposed construction will differ from that anticipated herein, Geocon Incorporated
should be notified so that supplemental recommendations can be given. The evaluation or
identification of the potential presence of hazardous or corrosive materials was not part of the
scope of services provided by Geocon Incorporated.

3. This report is issued with the understanding that it is the responsibility of the owner or his
representative to ensure that the information and recommendations contained herein are
brought to the attention of the architect and engineer for the project and incorporated into the
plans, and the necessary steps are taken to see that the contractor and subcontractors carry out

such recommendations in the field.

4. The findings of this report are valid as of the present date. However, changes in the
conditions of a property can occur with the passage of time, whether they be due to natural
processes or the works of man on this or adjacent properties. In addition, changes in
applicable or appropriate standards may occur, whether they result from legislation or the
broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly
or partially by changes outside our control. Therefore, this report is subject to review and

should not be relied upon after a period of three years.
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APPENDIX A

FIELD INVESTIGATION

The initial field investigation was conducted on August 15 and 27, 2014, and consisted of advancing
fourteen cone penetrometer test (CPT) soundings, using a CPT hydraulic push drill rig by Middle Earth
GeoTesting, Inc. The CPT’s insert an instrumented probe into the ground and measure tip resistance,
sleeve friction and total down pressure. Correlations from these values can be used to evaluate soil type,
density, liquefaction potential and total expected settlements due to liquefaction.

The CPT’s were advanced to depths ranging from 6 to 46 feet below the existing ground surface. A
fifteenth location was attempted three times within a radius of approximately 10 feet, but met refusal at a
depth of less than 2 feet. This location is noted on Figure 2. Logs of the CPT soundings are presented in
Appendix A. In the case of CPT’s 4, 13, and 14, two or three attempts were made to attain the depths
shown on the logs. Only the deepest of those attempts is presented in Appendix A.

We performed a supplemental field investigation on November 21 through 26, 2014, which consisted of
the excavation of 15 small diameter borings and 41 exploratory trenches. As drilling and trenching
proceeded, we logged and sampled the soil and geologic conditions encountered. We visually examined,
classified and logged the soil conditions encountered in the excavations in general accordance with the
Unified Soil Classification System (USCS). Logs of the exploratory borings and trenches are presented on
Figures A-1 through A-56. The logs depict the general soil and geologic conditions encountered and the
depth at which samples were obtained.

The borings were excavated using a CME 55 drill rig equipped with 8-inch, hollow-stem augers to a
maximum depth of 68 feet. We obtained samples during our boring excavations using a California split-
spoon sampler or a Standard Penetration Test (SPT) sampler. Both samplers are composed of steel and
are driven to obtain the soil samples. The California sampler has an inside diameter of 2.5 inches and an
outside diameter of 2.875 inches. Up to 18 rings are placed inside the sampler that is 2.4 inches in
diameter and 1 inch in height. The SPT sampler has an inside diameter of 1.5 inches and an outside
diameter of 2 inches. Ring samples at appropriate intervals were retained in moisture-tight containers and
transported to the laboratory for testing. Bulk samples were also retained from the borings for laboratory

testing. The type of sample is noted on the exploratory boring logs.

The samplers were driven 12 and 18 inches using the California and SPT samplers, respectively, into the
bottom of the excavations with the use of an automatic hammer and the use of A rods. The sampler is
connected to the A rods and driven into the bottom of the excavation using a 140-pound hammer with a
30-inch drop. Blow counts are recorded for every 6 inches the sampler is driven. The penetration
resistances shown on the boring logs are shown in terms of blows per foot. The values indicated on the

boring logs are the sum of the last 12 inches of the sampler if driven 18 inches. If the sampler was not

Project No. G1753-32-02 -A-1- November 22, 2017



driven for 18 inches, an approximate value is calculated in term of blows per foot or the final 6-inch

interval is reported. These values are not to be taken as N-values, adjustments have not been applied.

The backhoe trenches were advanced to depths of 22 to 16’2 feet using a John Deere 410 G rubber tire
backhoe equipped with a 24-inch-wide bucket.

Project No. G1753-32-02 -A-2 - November 22, 2017



PROJECT NO. G1753-32-02

. |E BORING B 1 Zu~| & LE
DEPTH o0 |k SoIL 2| 5~ [y
o] A TR =]
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-24-2014 =0 % On Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
- — Medium dense, damp, brown to reddish brown, Silty, fine to medium SAND —
5 with clay
- 4 — |
i | B iy
L 5 - SP ALLUVIUM -
Loose, damp, gray, fine to medium SAND; little to no cohesion 5
- 8 — |
- 1 — |
0 B1-2 22
= - -Gravel present below 12 feet =
- 14 =
= - -Blow counts likely not accurate due to gravel L
B1-3 57
- 167 [ 35
-Becomes wet at contact
GRANITIC ROCK
\ Highly weathered, light brown and brown, weak GRANITIC ROCK /
BORING TERMINATED AT 17.5 FEET
Groundwater not encountered
Figure A1, G1753-32-02.GPJ
Log of Boring B 1, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
.. DISTURBED OR BAG SAMPLE .. CHUNK SAMPLE .. WATER TABLE OR SEEPAGE
B A 4

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E BORING B 2 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-24-2014 = @% On Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SP ALLUVIUM
- — Loose, damp, gray, fine to medium SAND; little to no cohesion
- 2 —
- 4 —
i | B2-1 14
- 6 —
-Becomes medium dense below 6 feet 17
- 8 —
B2-2 38
[ | -Gravel present at 13 feet
i | B23 .
L 16 GRANITIC ROCK
Highly to moderately weathered, orange and black, moderately weak
GRANITIC ROCK
BORING TERMINATED AT 16 FEET
Groundwater not encountered
Figure A-2, G1753-32-02.GPJ
Log of Boring B 2, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

= BORING B 3 zu | = |z
DEPTH S | sov E2k| 2 o T
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-24-2014 =0 % On Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 e
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM ALLUVIUM
- — Medium dense, damp, reddish brown, Silty, fine to medium SAND —
- 2 — |
[ | -Some gravel at 3 feet B
- 4 — |
i | B3 | s | Medium dense, damp to moist, reddish brown, fine to coarse SAND with | ¢ o | | ]
- 6 gravel and little to no cohesion; blow counts not accurate due to gravel —
- 8 — |
78/9"
= - -Contact observed in sample
GRANITIC ROCK
Moderately weathered, dark gray and brown, medium weak GRANITIC
ROCK
BORING TERMINATED AT 11.5 FEET
Groundwater not encountered
Figure A-3, G1753-32-02.GPJ
Log of Boring B 3, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E BORING B 4 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. 2 |2 ELEV. (MSL.) DATE COMPLETED 11-24-2014 Fos| op Zh=
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
& EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM/SC ALLUVIUM
- Medium dense, moist, reddish brown, Silty/Clayey, fine to medium SAND —
- 2 |
- 4 |
i B4-1 [ 34
- 6 |
i T sp [\ — _Contactestimated fromeuttings _________________ T T T 1T
- 8 Medium dense, damp, brown to light brown, fine to coarse SAND with some |-
gravel; little to no cohesion
- 10 . |
B4-2 -Sample disturbed due to gravel; blow counts not accurate 51
- 14 -
i [ 28
85/11"
B -Contact observed in sample
GRANITIC ROCK
Moderately weathered, light brown, moderately weak to moderately strong
GRANITIC ROCK
BORING TERMINATED AT 21.5 FEET
Groundwater not encountered
Fi gure A-4, G1753-32-02.GPJ
Log of Boring B 4, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

Log of Boring B 5, Page 1 of 1

. |E BORING B 5 Zu~| & LE
DEPTH 0 12| sow E2k| 3~ [y
N SAMPLE S |z A SZa| & E-) 2 z
NO. o |2| °SS [ ELEV. (MsL.) DATE COMPLETED 11-24-2014 Fos| ag 0 e
FEET £ |5 wscs) —_— _— UnS | & oz
5 |o Sum| x =0
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST =] 6 ©
0 MATERIAL DESCRIPTION
SM/SC UNDOCUMENTED FILL
- Medium dense, damp, brown, Silty/Clayey, fine to medium SAND —
- 2 |
= -Used information from trench T-16 for contact
[, SM/SC ALLUVIUM
Medium dense, damp, reddish brown, Silty/Clayey, fine to coarse SAND with
» gravel -
B5-1 -Blow counts likely not accurate due to gravel 69
- 6 |
i Tgp |\ — _Contactestimated fromeuttings T T T
- 8 Medium dense, damp, light gray to light brown, fine to medium SAND with =
little to no cohesion
- 1 |
0 B5-2 33
i [ 19
- 14 =
-Gravel present below 14 feet
[ -Becomes fine to coarse below 15 feet; blow counts likely not accurate due to [ 52
— 16 gravel =
- 20 . -
-Static groundwater at 20.5 feet 19
23
- 24 =
i [ 52
- 26 1 -Contact observed in sample
SANTIAGO FORMATION
Very stiff, pale green with orange mottling, Silty CLAY/CLAYSTONE;
weathered
BORING TERMINATED AT 26.5 FEET
Groundwater encountered at 20.5 feet
Figure A-5, G1753-32-02.GPJ

SAMPLE SYMBOLS

[ .. saMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE

I:l ... STANDARD PENETRATION TEST

n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

SAMPLE SYMBOLS

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE

. BORING B 6 2u-| 2 | o2
DEPTH S =] sou E2k| o~ x -
IN SAMPLE 3 E CLASS £22| & S E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-24-2014 =0 % On @
FEET E |3 wse® E— —_— Yool x= Qz
= w @/
- % EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST ot e ©
0 MATERIAL DESCRIPTION
SM/SC UNDOCUMENTED FILL
- — Loose, damp, dark brown, Silty/Clayey, fine to medium SAND —
- 2 SM -Contact determined from trench T-9
- . ALLUVIUM —
Dense, damp, reddish brown, Silty, fine to coarse SAND with gravel
- 4 — |
[ | -Sample bounced at 5 feet B
- 6 — |
[ 1 Be-1 -Blow counts not accurate due to gravels [ ss
- 8 — —_— 4]
SP Medium dense, damp, brown, fine to coarse SAND with gravel; little to no
- — cohesion —
B6-2 37
i | [ 21
- 14 s
i | Bs3 [ 40
B6-4 -Static groundwater at 20 feet; blow counts likely not accurate due to gravels 78/11"
i | [ 48
- 24 s
i | . [ 29
| 6 CL -Contact observed in sample B
SANTIAGO FORMATION
\ Very stitf, moist, pale green with, Silty CLAY/CLAYSTONE; weathered /
BORING TERMINATED AT 26.5 FEET
Groundwater encountered at 20 feet
Figure A-6, G1753-32-02.GPJ
Log of Boring B 6, Page 1 of 1
[ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

. |E BORING B 7 Zu~| & LE
DEPTH 0 12| sow E2k| 3~ [y
o] A TR =]
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-24-2014 =0 % On @
FEET E |3 wse® E— —_— Yool x= Qz
4 We @
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
UNDOCUMENTED FILL
- — Loose to medium dense, moist, gray to brown, Silty, fine SAND —
- 2 — |
- 4 — |
B 7] -Contact determined by trench T-15 3
L 5 - ALLUVIUM -
Firm, wet, black, Silty CLAY; no recovery on sample at 5 feet
B 8 B N B 74 4Aacesy I e R T P e e
Medium dense, moist to wet, mottled reddish brown and gray, Clayey, fine to
- — coarse SAND —
- 1 — |
0 B7-1 30
i | [ 18
i | B72 [ Medium dense, moist, reddish brown, Silty, fine to coarse SAND with gravel; | 50 | | |
— 16 blow counts likely not accurate due to gravel —
y 8t
[ | -Static groundwater at 19 feet B
B7-3 -Contact observed in sample 40
SANTIAGO FORMATION
Very stitf, pale green, Silty CLAY/CLAYSTONE; weathered
BORING TERMINATED AT 21 FEET
Groundwater encountered at 19 feet
Figure A-7, G1753-32-02.GPJ
Log of Boring B 7, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

= BORING B 8 zu | = |z
DEPTH 0 12| sow E2k| 3~ [y
o] A TR =]
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-24-2014 FoZ| O o @
FEET e - e Wwap O o oz
£ 5] wees z02 1 % =5
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM ALLUVIUM
- — Medium dense, damp, brown, Silty, fine to medium SAND —
- 2 — |
- 4 — |
[ | Bs1 -Becomes reddish brown below 5 feet [ 34
- 6 — |
- 8 — —_— 4]
SP Medium dense, damp, reddish, fine to coarse SAND with little to no cohesion
- 1 — |
0 B8-2 35
= - -Becomes light gray with gravels below 10.5 feet L
-Blow counts of SPT sample likely not accurate due to gravels 52
[ | Bs3 -Blow counts not accurate due to gravels [ 71
47
B n -Static groundwater at 20.5 feet
GRANITIC ROCK
Highly weathered, orange brown, moderately weak GRANITIC ROCK
BORING TERMINATED AT 21.5 FEET
Groundwater encountered at 20.5 feet
Figure A-8, G1753-32-02.GPJ
Log of Boring B 8, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

g BORING B 9 zu | = |z
DEPTH S | sov E2k| 2 o T
IN SAMPLE 3 E CLASS £22| & o E&
NO. 2 |2 ELEV. (MSL.) DATE COMPLETED 11-25-2014 Fos| op Zh=
FEET E |3 wse® E— —_— Yool x= Qz
= w @/
- g EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
- — Loose, damp, gray, Silty, fine SAND —
- 2 — |
- 4 — |
i | Bo-1 [ 14
- 6 — |
i i SM ALLUVIUM
- 8 Loose, damp, gray, Silty, fine to medium SAND; little to no cohesion —
B9-2 15 96.7 16.0
i | | ™ML Firm, moist, gray, fine Sandy sSILT 1
i | Bo3 I : -Becomes very moist 9 93.1 29.1
- 16 R -
L 20 - RHE |
I 1L -No recovery 9
n - BHEA 4 n
5 -Static groundwater at 21 feet
- 24 Hobr 4
CL Firm, wet, gray, Lean CLAY with trace fine sand
i | Bo4 [ 8 936 | 300
Figure A-9, G1753-32-02.GPJ
Log of Boring B 9, Page 1 of 2
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

= BORING B 9 zu | = |z
DEPTH S | sow AT o e
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % Oy @
FEET E |3 wse® E— —_— Yool x= Qz
= w 22}
- % EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS al e ©
20 MATERIAL DESCRIPTION
B9-5 I CL -Becomes fine, Sandy CLAY at 30 feet 8
i | | sM | Loose, wet, gray, Silty SAND with some clay and gravel | | [ ]
- 34 s
[ | -No recovery; blow counts not accurate due to gravels [ 73
i | GRANITIC ROCK
- 33 - B96 Highly weathered, moderately weak GRANITIC ROCK N
i BORING TERMINATED AT 39 FEET
Groundwater encountered at 21 feet
Figure A-9, G1753-32-02.GPJ
Log of Boring B 9, Page 2 of 2
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E BORING B 10 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % oy Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS ol e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
- — Loose, damp, reddish brown, Silty, fine to medium SAND —
- 2 — -
- 4 — -
i | B10-1 I -Becomes dark brown to black at 5 feet B 11
- 6 — -
L g -Contact estimated
ML
| | ALLUVIUM B
Very moist, gray, Clayey SILT with some fine sand
- 1 — -
% 7 Bi02 If 5
i | B103 [ Firm, very moist, gray, Sandy CLAY | o | 1]
- 20 1 . Wi EFAt—=——T———— —_———— = — — — ——— — — L — — — 1 — — —
B10-4 Medium dense, very moist, gray, Clayey, fine to coarse SAND; gravel in shoe; 35
- — blow counts likely not accurate —
i | -Groundwater encountered at 23 feet B
= 24 =
i | B10-s SANTIAGO FORMATION 33
— 26 Very stiff, moist, yellowish brown, Sandy SILTSTONE
BORING TERMINATED AT 26 FEET
Groundwater encountered at 23 feet
F|g ure A-10, G1753-32-02.GPJ
Log of Boring B 10, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E BORING B 11 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % On @
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS ot e ©
0 MATERIAL DESCRIPTION
ALLUVIUM
- — Loose to medium dense, damp, gray, poorly graded fine to medium SAND —
5 with low cohesion
| 4 — —
i | B1141 -Becomes medium dense at 5 feet 18 1.8
| 6 — —
| 8 — —
-Groundwater encountered at 8 feet
-No recovery 19
i | [ Medium dense, wet, gray, poorly graded, fine to medium SAND with trace silt | | | |
- 14 s
i | Bu1=2 [ 1
- 20 1 . FEOS Tt st oo T T — - — — —
BI11-3 Medium dense, wet, gray, well graded, fine to coarse SAND, with some 23
- — gravel, trace silt —
[ | -No recovery; blow counts not accurate due to gravels [ 66
Figure A-11, G1753-32-02.GPJ
Log of Boring B 11, Page 1 of 2
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |B BORING B 11 Zu~| » <
DEPTH o0 |k SoIL 8 °E| o~ & ,o‘_’
o] A Z W =]
N SAMPLE i A 20| &6 FZ
NO. o 2| S | ELEV. (msL) DATE COMPLETED 11-25-2014 Fos| og | QF
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
& EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS ot e ©
MATERIAL DESCRIPTION

Very stiff, moist, light brown SILTSTONE

BORING TERMINATED AT 31.5 FEET
Groundwater encountered at 8 feet

- 30 I ML SANTIAGO FORMATION 23
B11-4

G1753-32-02.GPJ

Figure A-11,
Log of Boring B 11, Page 2 of 2
SAMPLE SYMBOLS . ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)
@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

o —
. |& BORING B 12 Zu-| & WE
DEPTH S =] sou EzL| a7 x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % oy Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS al e ©
0 MATERIAL DESCRIPTION
SP ALLUVIUM
- — Loose, damp, gray, fine to medium SAND; low cohesion —
- 2 — |
- 4 — |
- 6 — |
- 8 — |
B12-1 10
i | BI22 ML SANTIAGO FORMATION 16
- 16 Very stiff, damp, yellowish brown, SILTSTONE —
BORING TERMINATED AT 16.5 FEET
Groundwater not encountered
Figure A-12, G1753-32-02.GPJ

Log of Boring B 12, Page 1 of 1

SAMPLE SYMBOLS

[ .. saMPLING UNSUCCESSFUL

I:l ... STANDARD PENETRATION TEST

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

. |E BORING B 13 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-25 & 11-26-2014 =0 % oy D
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS ol e ©
0 MATERIAL DESCRIPTION
UNDOCUMENTED FILL
- — Loose, damp, olive brown, Silty, fine to medium SAND with some debris —
) (irrigation tubing, wood, steel cable)
- 4 — -
- 6 — -
L | -Contact estimated
g ALLUVIUM
Medium dense, damp, gray, poorly graded, fine to medium SAND; little to no
= - cohesion |
- 1 — -
0 B13-1 18
= 14 =
-Groundwater encountered at 14 feet
i | B132 [ 15
- 20 1 . . a5ttt ——— —_————————— — — — — — — — — = — — — — — —————t 1T ——— 1 ———
B13-3 Medium dense, wet, gray, poorly graded, fine to medium SAND with trace silt 17
= 24 =
i | B134 [ 21
Figure A-13, G1753-32-02.GPJ
Log of Boring B 13, Page 1 of 3
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

s BORING B 13 zu | | L=
DEPTH S g solL E2 E 2= o=
IN SAMPLE 3 E CLASS 22| G5 [
NO. o = ELEV. (MSL.) DATE COMPLETED 11-25 & 11-26-2014 [ = o QE
FEET T 8 (Uscs) D STeo & 1 1Al = @ S > o g %
= w @/
- g EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS e ©
30 MATERIAL DESCRIPTION
-No recovery 14
- 32 |
[ | B35 [ 28
- 36 |
- 38 |
[ | B136 [ Loose, wet, gray, Silty, fine to medium SAND | s | 1]
- 50 . —
B13-7 -Becomes medium dense at 50 feet 11
- 52 |
- 54 =
- 56 |
- 58 |
Figure A-1 3, G1753-32-02.GPJ
Log of Boring B 13, Page 2 of 3
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE N ... cHuNK sAMPLE ¥V ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E BORING B 13 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-25 & 11-26-2014 =0 % oy Qe
FEET E |3 wse® E— —_— Yool x= Qz
= w 22}
- g EQUIPMENT 8" HOLLOW STEM AUGER BY: T. MYERS a®=) o ©
60 MATERIAL DESCRIPTION
SP Medium dense, gray, fine to medium SAND; no recovery on sample 11
B 7] -Contact based on drill rig efficiency
| 68 — GRANITIC ROCK S
Highly weathered, dark gray, weak GRANITIC ROCK 5043
BORING TERMINATED AT 68.5 FEET
Groundwater encountered at 14 feet
Figure A-13, G1753-32-02.GPJ
Log of Boring B 13, Page 3 of 3
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E BORING B 14 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-26-2014 =0 % On Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SP ALLUVIUM
- — Loose to medium dense, damp, light gray to brown, fine to medium SAND —
- 2 — |
- 4 — |
[ | B141 -Becomes medium dense at 5 feet [ 19
- 6 — |
- 8 — |
B14-2 -Becomes loose at 10 feet 14
[ | -Becomes medium dense below 11 feet [ 20
B T -No recovery on cal sample; becomes wet at contact 50/6"
L 16 - GRANITIC ROCK —98/10"
Highly weathered, orange, brown, and dark gray, weak GRANITIC ROCK
BORING TERMINATED AT 16.5 FEET
Groundwater not encountered
Figure A-1 4, G1753-32-02.GPJ
Log of Boring B 14, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

o —_
. |& BORING B 15 Zu-| & WE
DEPTH Q |<| sov EzL | 9~ x -
N SAMPLE S |z A SZa| & E—) 2z
ceeT NO. 2 |2 (‘ijs CSSS) ELEV. (MSL.) DATE COMPLETED 11-26-2014 F03 Og 2 ”EJ
= |3 —_— a9 =
= o SGWm i =0
- g EQUIPMENT 8" HOLLOW STEM AUGER BY: T. REIST e ©
0 MATERIAL DESCRIPTION
RS SM UNDOCUMENTED FILL
- — - { A Loose to medium dense, damp to moist, brown to gray, Silty, fine to medium
5 5 SAND
| | ‘1{ — | SM -Contact based on information from trench T-7
L4 ALLUVIUM
- 4 lﬂl l Medium dense, damp to moist, Silty, fine to coarse SAND with some clay and
| | . | | ‘P gravel
- 6 (1 "f--l-
b |_ |
:J f -Gravels present below 7 feet
- s - 141
L 10 - 4l
B15-1 [-_] zJa_-l_ 30
- 12 R
9 4’ | -Abundant gravel below 12 feet
- 14 - _f.l_ p
i | B152 31‘1’_!— 46
- 16 /W//V 1 -Contact observed in shoe
SANTIAGO FORMATION
Very stitf, moist, pale green, Silty CLAY/CLAYSTONE; weathered
BORING TERMINATED AT 16.5 FEET
Groundwater not encountered
F|g ure A-15, G1753-32-02.GPJ
Log of Boring B 15, Page 1 of 1
B ... sSAMPLING UNSUCCESSFUL .. STANDARD PENETRATION TEST .. DRIVE SAMPLE (UNDISTURBED,
SAMPLE SYMBOLS U u : )
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 1 zu~| = | us
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % On Qe
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM/SP UNDOCUMENTED FILL
Loose, damp, light brown, Silty, fine to medium SAND with 10%-15% trash
B m (plastic, T-tape), cobble and boulder size rock fragments up to 24-inches and [~
asphalt chunks; low cohesion
— 2 —3 | —
-Moderate caving from 2-10 feet in low cohesive sands
— 4 —3 | —
— 6 —3 | —
- 8 — . - B
-Heavy concentration of plastic and T-tape from 5-10 feet
— 1 0 —3
SP ALLUVIUM
Medium dense, damp, light brown, fine to medium SAND with little to no
B 1 1141 cohesion B
— 1 2 —3 | —
- 14 =
— 16
TRENCH TERMINATED AT 16 FEET
Groundwater not encountered
F|g ure A-16, G1753-32-02.GPJ
Log of Trench T 1, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

= TRENCHT 2 zu~| = | us
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % oy Qe
FEET = 8 (Uscs) —_— 4 25 E = g %
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM/SP UNDOCUMENTED FILL
Loose to medium dense, damp, light brown, Silty, fine to medium SAND with
B n 5%-10% trash (T-tape); low to moderate cohesion B
- 2 — -
- 4 — -
i i SM ALLUVIUM
Medium dense, moist to wet, reddish brown, Silty, fine to coarse SAND with
- 6 clay and trace gravel B
- 8 — . . -
-Becomes damp to moist with depth
- 1 0 — -
= 12 -Gravel present above contact
GRANITIC ROCK
= Highly weathered, dark red to dark gray, weak GRANITIC ROCK
TRENCH TERMINATED AT 13 FEET
Groundwater not encountered
Flg ure A-17, G1753-32-02.GPJ
Log of Trench T 2, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

= TRENCHT 3 zu-| = | L=
DEPTH S | sow AT o e
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % On @
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ot e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Medium dense, moist, brown to reddish brown, Silty, fine to medium SAND
B 7] SM/SC with clay and minor amounts of trash (T-tape)
ALLUVIUM
- 2 Medium dense, damp to moist, reddish brown, Silty/Clayey, fine to medium —
SAND
— 4 —3 | —
[ ] ~SP [ Medium dense, damp to moist, reddish brown, fine to coarse SAND with | | | |
10%-20% gravel; moderate caving from 5-10 feet; little to no cohesion
— 6 —3 | —
[ | -Becomes light brown, fine to medium with little gravel below 7 feet B
— 8 —3 | —
- 10
TRENCH TERMINATED AT 10 FEET DUE TO CAVING
Groundwater not encountered
F|g ure A-18, G1753-32-02.GPJ
Log of Trench T 3, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCHT 4 zu~| = | us
DEPTH S 2 SoIL E2 E 3= x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. 2 |2 ELEV. (MSL.) DATE COMPLETED 11-21-2014 Fos| op 0 e
FEET = 8 (Uscs) —_— 4 25 E = g %
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SP ALLUVIUM
Medium dense, damp, gray brown, fine to medium SAND with little to no
B ] cohesion and moderate caving from 2-8 feet
— 2 —3
— 4 —3
— 6 —3
— 8 —
i ] + GRANITIC ROCK
+ Highly weathered, brown, weak GRANITIC ROCK
- 10 +
+
| +
TRENCH TERMINATED AT 11 FEET
Groundwater not encountered
Figure A-19, G1753-32-02.GPJ
Log of Trench T 4, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCHT 5 zu-| = | L=
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-21-2014 FoZ| O o @
FEET = 3| wses EEm— —_— Yo S >~ 23
4 We @
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ot e ©
0 MATERIAL DESCRIPTION
SM/SC UNDOCUMENTED FILL
Medium dense, damp to moist, brown and dark brown, Silty/Clayey SAND;
B T 3-4" thick asphalt layer at contact
SM/SC ALLUVIUM
-2 Medium dense, moist, reddish brown, Silty/Clayey, fine to medium SAND
with trace gravel and cobble size rock fragments up to 4-inches
— 4 —3
i | -Becomes silty, fine to coarse sand below 5 feet
— 6 —3
— 8 —3
i i GRANITIC ROCK
Highly to moderately weathered, light brown and brown, weak to moderately
- 10 weak GRANITIC ROCK

TRENCH TERMINATED AT 10 FEET
Groundwater not encountered

Figure A-20,
Log of Trench T 5, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS

[ .. saMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE

I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCHT 6 zu-| = | L=
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 = @% oy D
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST o e ©
0 MATERIAL DESCRIPTION
._-' 1 SP ALLUVIUM
. Medium dense, damp, gray, fine to medium SAND; little to no cohesion
- 2 S
L, e
/// CL SANTIAGO FORMATION
Very stiff, damp to moist, pale green, Silty CLAY/CLAYSTONE; weathered
[ 1 161
- 6 —
. )
TRENCH TERMINATED AT 8 FEET
Groundwater not encountered
Figure A-21, G1753-32-02.GPJ
Log of Trench T 6, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE N ... cHuNK sAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

. |E TRENCHT 7 Zw~| > 9
DEPTH o0 |k SoIL 8% E| o~ & ,o‘_’
SAMPLE 9 = << | 2 2z
IN 5 2] ciass X Wo i
NO. ° |= ELEV. (MSL.) DATE COMPLETED 11-21-2014 FoZ| O @
FEET T 15| wscs) _— Wno | ~& ez
E |3 Zua | x =0
=
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Loose to medium dense, damp to moist, gray, Silty, fine to medium SAND
— 2 —3 | —
SM ALLUVIUM
B 7] Medium dense, damp to moist, Silty, fine to coarse SAND with some clay and
trace gravel
— 4 —3 | —
— 6 —3 | —
- 8 . .
-10%-20% gravel and cobble size rock fragments up to 6-inches present below
8 feet
— 1 0 —3
GRANITIC ROCK
Highly weathered, dark gray, weak GRANITIC ROCK
— 12
TRENCH TERMINATED AT 12 FEET
Groundwater not encountered
Fi gure A-22, G1753-32-02.GPJ
Log of Trench T 7, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCHT 8 zu-| = | L=
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % oy Qe
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Loose, damp, brown, gray, Silty, fine to medium SAND
- 2 — -
i | -6-inch diameter broken pipe piece present at 3 feet B
- 4 — -
- 6 — -
i i SP ALLUVIUM
Loose, damp, gray, fine to medium SAND; low cohesion
- 8 — -
- 10 — -
- 12 — . -
-Moderate caving below 12 feet
- 14 =
[ TRENCH TERMINATED AT 15 FEET DUE TO CAVING
Groundwater not encountered
Figure A-23, G1753-32-02.GPJ
Log of Trench T 8, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

= TRENCHT 9 zu~| = | us
DEPTH S | sow AT o e
IN SAMPLE 3 E CLASS £22| & o E&
NO. ° |= ELEV. (MSL.) DATE COMPLETED 11-21-2014 FoZ| O @
FEET = 3| wses) _ Bl L Lac| 2e | oz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ot e ©
0 MATERIAL DESCRIPTION
SM/SC UNDOCUMENTED FILL
Loose, damp, dark brown, Silty/Clayey, fine to medium SAND
— 2 —3
SM ALLUVIUM
Medium dense, damp, reddish brown, Silty, fine to coarse SAND with 10%
B 7] gravel and cobble size rock fragments up to 6-inches B
— 4 —3 | —
— 6 —3 | —
i i " SP | Medium dense, brown, fine to coarse SAND with little to no cohesion; | | | |
moderate caving below
— 8 —3 | —
— 1 0 —3 | —
— 1 2 —3 | —
- 14 s
[ TRENCH TERMINATED AT 15 FEET
Groundwater not encountered
Fi gure A-24, G1753-32-02.GPJ
Log of Trench T 9, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 10 zu-| = | L=
DEPTH S 2 SoIL E2 E 3= x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 = @% oy Qe
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
CL ALLUVIUM
Stiff, moist, reddish brown, fine to coarse, Sandy CLAY with some gravel
- 2 -
T10-1
- 4 — -
- 6 — —_— ]
SP Medium dense, damp brown, fine to coarse SAND with some gravel; low
cohesion and moderate caving from 6-12 feet
- 8 — -
- 10 — . -
-Becomes moist below 10 feet
- 12
TRENCH TERMINATED AT 12 FEET DUE TO CAVING
Groundwater not encountered
Figure A-25, G1753-32-02.GPJ
Log of Trench T 10, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E TRENCH T 11 Zu~| & LE
DEPTH S | sov E2k| 2 o T
IN SAMPLE 3 E CLASS 22| G5 [
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % On Qe
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM/SC ALLUVIUM
Medium dense, damp, brown, Silty/Clayey, fine to medium SAND
- 2 — -
- 4 — -4 - - —_————————— — — —_————————————_—_—— ————— ——— - — — — ]
SM Medium dense to dense, damp, reddish brown, Silty, fine to coarse SAND
with 10% gravel and cobble size rock fragments up to 6-inches
- 6 — -
- 8 — -
i i GRANITIC ROCK
Moderately weathered, light brown and brown, moderately weak GRANITIC
— 10 ROCK
TRENCH TERMINATED AT 10 FEET
Groundwater not encountered
Figure A-26, G1753-32-02.GPJ
Log of Trench T 11, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E TRENCH T 12 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % oy Qe
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM ALLUVIUM
Loose, medium dense, damp, brown, Silty, fine to medium SAND
— 2 - X . 1 T s A e I
CL Very stiff, moist, reddish brown, fine to coarse, Sandy CLAY
i i 1 sM | Medium dense, damp, reddish brown, Silty, fine to coarse SAND with 10% | | | |
gravel
- 4 — -
- 6 — -
- 8 — -
[ | -Increase in gravel content below 9 feet B
- 1 0 —
CL SANTIAGO FORMATION
Very stiff, moist, pale green, Silty CLAY/CLAY STONE; weathered
- 12
TRENCH TERMINATED AT 12 FEET
Groundwater not encountered
Fi gure A-27, G1753-32-02.GPJ
Log of Trench T 12, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 13 zu-| = | L=
DEPTH S 2 SoIL E2 E 3= x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-21-2014 FoZ| O o @
FEET = 3| wses EEm— —_— Yo S >~ 23
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ot e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Loose, damp, brown, Silty, fine to medium SAND); some trash (T-tape)
SM ALLUVIUM
- 2 Medium dense, damp, brown, Silty, fine to medium SAND B
L 4 . B
-Becomes gray brown and more silty below 4 feet
— 6 —3 | —
— 8 —3 4+t —_——. .- —_——_e—_e—_—_—_—_——_——_——_——_E——_E——E—;—EC—(;—EC—(;—_—t(;—_G—t(;—_G—t(; —C—t(;—-Gt —@p—-—-—-—-E——-E——-E—('—-E——mpm——- F—(—-—mC——_—mEp—ECp—_r - — — 4
SP Medium dense, damp, light gray, fine to coarse SAND with little to no
cohesion; moderate caving from 8-15 feet
— 1 0 —3 | —
— 1 2 —3 | —
— 1 4 —3 | —
[ TRENCH TERMINATED AT 15 FEET
Groundwater not encountered

Figure A-28,

Log of Trench T 13, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS

. ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

= TRENCH T 14 zu~| = | us
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. 2 |2 ELEV. (MSL.) DATE COMPLETED 11-21-2014 Fos| op Zh=
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Loose, damp, brown, Silty, fine to medium SAND with some clay
SM/SC ALLUVIUM
-2 Medium dense, damp to moist, brown to reddish brown, Silty/Clayey, fineto |~
medium SAND
— 4 —3 | —
[ ] SM | Medium dense, damp, brown-gray, Silty, fineSAND | [ [ |
— 6 —3 | —
— 8 —3 | —
[ | -Becomes gray below 9 feet B
— 1 0 —3 | —
— 1 2 —3 | —
i i GRANITIC ROCK
Highly to moderately weathered, dark gray, weak to moderately weak
- 14 GRANITIC ROCK
TRENCH TERMINATED AT 14 FEET
Groundwater not encountered
Figure A-29, G1753-32-02.GPJ
Log of Trench T 14, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

= TRENCH T 15 zu-| = | L=
DEPTH S | soL E2 L| 2 o o=
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % oy D
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Loose to medium dense, moist, gray-brown, very Silty, fine SAND
- 2 — -
- 4 — -
[ | CL ALLUVIUM
Firm, wet, black, Silty CLAY
- 6 — -
- 8 — e S S G S ——
SC Medium dense, moist, mottled reddish brown and gray, Clayey, fine to coarse
SAND
- 1 0 — -
- 1 2 — -
= 14 . .
-10%-15% gravel and cobble size rock fragments up to 8-inches present below
14 feet
- 1 6 — -
-Becomes wet at 16.5 feet
TRENCH TERMINATED AT 17 FEET
Groundwater not encountered
Figure A-30, G1753-32-02.GPJ
Log of Trench T 15, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE N ... cHuNK sAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

e TRENCH T 16 zu-| = | L=
DEPTH S | soL E2 L| 2 o o=
IN SAMPLE 3 E CLASS 22| G5 [
FEET NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 he % oy g [
£ (3| v - o o3| x* | 23
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ax=| o ©
0 MATERIAL DESCRIPTION
SM/SC UNDOCUMENTED FILL
Medium dense, damp, brown, Silty/Clayey, fine to medium SAND
- 2 — -
[ | SM/SC ALLUVIUM
Medium dense, damp, reddish brown, Silty/Clayey, fine to coarse SAND with
- 4 5% to 10% gravel and cobble size rock fragments up to 6-inches B
- 6 — -
i i TSP | Medium dense, damp, light brown to gray, fine to medium SAND with litle | | | |
to no cohesion
- 8 — -
[ | -Moderate caving below 9 feet B
- 1 0 — -
- 1 2 — -
i | -Some cobble size rock fragments up to 6-inches present below 13 feet B
- 1 4 — -
i TRENCH TERMINATED AT 15 FEET
Groundwater not encountered
Figure A-31, G1753-32-02.GPJ
Log of Trench T 16, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

. |E TRENCH T 17 Zu~| & LE
DEPTH S | soL E2 Ll 2 n L
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 = @% oy Qe
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Medium dense, damp, brown, Silty, fine to medium SAND
- 2 —
SM OLDER ALLUVIUM
Dense, damp, reddish brown, Silty, fine to coarse SAND
- 4 — -
T17-1
- 6 —
GRANITIC ROCK
Moderately weathered, gray, moderately weak GRANITIC ROCK
i TRENCH TERMINATED AT 7 FEET
Groundwater not encountered
Figure A-32, G1753-32-02.GPJ
Log of Trench T 17, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

e TRENCH T 18 zu-| = | L2
DEPTH S 2 SoIL E2 E D~ x -
N SAMPLE o A 3 g% Z E-) FZ
NO. o 2| S | ELEV. (msL) DATE COMPLETED 11-21-2014 Fos| op 0 e
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST o e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Medium dense, damp, brown, Silty, fine to medium SAND with some debris
B N (brick, concrete) B
SM OLDER ALLUVIUM
- 2 Dense, damp, reddish brown, Silty, fine to medium SAND B
4 T18-1 120.0 8.3
GRANITIC ROCK
\ Fresh, gray, extremely strong GRANITIC ROCK /
REFUSAL AT 4.5 FEET
Groundwater not encountered
Figure A-33, G1753-32-02.GPJ
Log of Trench T 18, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

e TRENCH T 19 zu-| = | L=
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % oy D
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Medium dense, damp to moist, dark brown, Silty, fine to medium SAND
- 2 — -
[ | SM ALLUVIUM
Medium dense, damp, brown, Silty, fine to medium SAND with some clay
- 4 — -
- 6 — —_— ]
SP Medium dense, damp, light brown, fine to medium SAND with little to no
cohesion and moderate caving from 6 to 11 feet
- 8 — -
- 1 0 — -
[ | GRANITIC ROCK
Highly weathered, green-gray, weak GRANITIC ROCK
- 12
TRENCH TERMINATED AT 12 FEET
Groundwater not encountered
Figure A-34, G1753-32-02.GPJ
Log of Trench T 19, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 20 zu-| = | L=
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % oy Qe
FEET = 8 (Uscs) —_— 4 25 E = g %
= w @/
- % EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM/SC UNDOCUMENTED FILL
Medium dense, damp to moist, dark brown, Silty/Clayey, fine to medium
B N SAND B
- 2 —
SM ALLUVIUM
Medium dense, damp, reddish brown, Silty, fine to medium SAND
- 4 — -
- 6 — -
- 8 — -
[ | -5% to 10% gravel and cobble size rock fragments up to 6-inches present B
below 9 feet
- 1 0 — -
i i GRANITIC ROCK
Highly weathered, dark gray, moderately weak GRANITIC ROCK
- 12
TRENCH TERMINATED AT 12 FEET
Groundwater not encountered
Figure A-35, G1753-32-02.GPJ
Log of Trench T 20, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

. |E TRENCH T 21 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-21-2014 =0 % oy D
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
UNDOCUMENTED FILL
Medium dense, damp to moist, dark brown, Silty/Clayey, fine to medium
B N SAND B
- 2 — -
ALLUVIUM
B 7] Medium dense, moist, brown, Silty, fine SAND B
- 4 — -
- 6 — -
[ | GRANITIC ROCK
Highly weathered, gray, weak GRANITIC ROCK
-8 TRENCH TERMINATED AT 8 FEET
Groundwater not encountered
Figure A-36, G1753-32-02.GPJ
Log of Trench T 21, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

. |E TRENCH T 22 Zu~| & LE
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. 2 |2 ELEV. (MSL.) DATE COMPLETED 11-21-2014 Fos| op 0 e
FEET E |3 wse® E— e Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SP ALLUVIUM
Medium dense, damp, gray, fine to medium SAND with little to no cohesion
B 7] and moderate to severe caving
— 2 —3
— 4 —3
— 6 —3
— 8 —3
— 10
TRENCH TERMINATED AT 10 FEET DUE TO CAVING
Groundwater not encountered
Figure A-37, G1753-32-02.GPJ
Log of Trench T 22, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

= TRENCH T 23 zu~| = | us
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. ° |= ELEV. (MSL.) DATE COMPLETED 11-21-2014 = e a Qe
FEET = 3| wses EEm— —_— Yo S >~ 23
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM UNDOCUMENTED FILL
Medium dense, damp, brown to reddish brown, Silty, fine to medium SAND
B N with some clay
- 2 —
i i SP ALLUVIUM
Loose, damp, gray, fine to medium SAND with little to no cohesion and
- 4 moderate caving from 3-10 feet
- 6 —
- 8 —
— 10

TRENCH TERMINATED AT 10 FEET DUE TO CAVING
Groundwater not encountered

Figure A-38,
Log of Trench T 23, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS

[ .. saMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE

I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 24 zu-| = | L=
DEPTH S g solL E2 E 2= -
IN SAMPLE 3 E CLASS £22| & S E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 = oy D
FEET z 3| wses —_— 2o 9 Z= 23
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST o e ©
0 MATERIAL DESCRIPTION
SM COLLUVIUM
Medium dense, damp, brown to reddish brown, Silty, fine to medium SAND
- 2 -
- 4 -

GRANITIC ROCK
Moderately weathered, green-gray, moderately weak to moderately strong
GRANITIC ROCK

/

TRENCH TERMINATED AT 5 FEET

Groundwater not encountered

Figure A-39,
Log of Trench T 24, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS

[ .. saMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE

I:l ... STANDARD PENETRATION TEST

n ... CHUNK SAMPLE

! ... WATER TABLE OR SEEPAGE

. ... DRIVE SAMPLE (UNDISTURBED)

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 25 zu-| = | L=
DEPTH 0 12| sow E2k| 3~ [y
o] A TR =]
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-25-2014 = @% On @
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM COLLUVIUM
Medium dense, damp, brown to reddish brown, Silty, fine to medium SAND
— 2 —3
— 4 —3
[ | -Becomes mottled gray-brown and orange with some clay below 5 feet
— 6 —3
— 8 —3
i i GRANITIC ROCK
Highly weathered, green-gray, weak GRANITIC ROCK
- 10
TRENCH TERMINATED AT 10 FEET
Groundwater not encountered
Figure A-40, G1753-32-02.GPJ
Log of Trench T 25, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Bl .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 26 zu-| = | L=
DEPTH 0 12| sow E2k| 3~ [y
o = [ =)
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % oy D
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM/SC ALLUVIUM
Loose, moist, dark brown, Silty/Clayey, fine to coarse SAND
- 2 -
T26-1
i ] -Becomes medium dense below 3 feet B
- 4 — -
i ] -Becomes brown below 5 feet B
- 6 — -
- 8 — -
[ | CL SANTIAGO FORMATION
Very stiff, pale green, Silty CLAY/CLAYSTONE; weathered
- 10
TRENCH TERMINATED AT 10 FEET
Groundwater not encountered
Figure A-41 , G1753-32-02.GPJ
Log of Trench T 26, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE N ... cHuNK sAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

14 —
. |& TRENCH T 27 Zu-| & WE
DEPTH S =] sou EzL | 9~ x -
N SAMPLE o A 3 g% Z E-) FZ
NO. o 2| S | ELEV. (msL) DATE COMPLETED 11-25-2014 Fos| op 0 e
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
CL ALLUVIUM
Stiff, damp to moist, very dark brown, Sandy CLAY; abundant roots
- 2 — -
i i SM SANTIAGO FORMATION
. e Dense, damp, pale green, Silty, fine to medium SANDSTONE
- 4 °
TRENCH TERMINATED AT 4 FEET

Groundwater not encountered

G1753-32-02.GPJ

Figure A-42,
Log of Trench T 27, Page 1 of 1
. ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

SAMPLE SYMBOLS

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

e TRENCH T 28 zu-| = | L=
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % On Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
CL ALLUVIUM
Stiff, very moist, dark brown, Sandy CLAY
- 2 4 . . . B
-Becomes black and gray and more plastic with organic odor
i T28-1 i
— 4 —3 | —
i i ML SANTIAGO FORMATION
6 I Very stiff, moist, pale green, fine, Sandy/Clayey SILTSTONE
TRENCH TERMINATED AT 6 FEET
Groundwater not encountered
Figure A-43, G1753-32-02.GPJ
Log of Trench T 28, Page 1 of 1
SAMPLE SYMBOLS [ .. SAMPLING UNSUGCESSFUL I ... STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
.. DISTURBED OR BAG SAMPLE .. CHUNK SAMPLE .. WATER TABLE OR SEEPAGE
B Al 4

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

e TRENCH T 29 zu-| = | L=
DEPTH o0 |k SoIL 2| 5~ [y
(@] P [ )
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |2 ELEV. (MSL.) DATE COMPLETED 11-25-2014 Fos| op 0 e
FEET E |3 wse® E— —_— Yool x= Qz
= w @/
- g EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST a®=) o ©
0 MATERIAL DESCRIPTION
/{/' CL ALLUVIUM
/ Stiff, very moist, very dark brown, Silty CLAY with sand
L, %ﬁ i
/// CL SANTIAGO FORMATION
/é Very stiff, moist, pale green, Silty CLAY/CLAY STONE; weathered
i TRENCH TERMINATED AT 7 FEET
Groundwater not encountered
Figure A-44, G1753-32-02.GPJ
Log of Trench T 29, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 30 zu-| = | L=
DEPTH S g solL E2 E 2T o=
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-25-2014 Fo= oy D
FEET z 3| wses —_— 2o 9 Z= 23
= w @/
- % EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
CL COLLUVIUM
Stiff, moist, dark brown to reddish brown, Silty/Sandy CLAY
- 2 - -
L 4 . B
-Becomes mottled reddish brown and brown below 4 feet
[ | " SM | Medium dense, damp, reddish brown, Silty, fine to mediumSAND | [ | ]
- 6 - -
[ | CL SANTIAGO FORMATION
Very stiff, moist, pale green, Silty CLAY/CLAY STONE; weathered
- 8

TRENCH TERMINATED AT 8 FEET
Groundwater not encountered

Figure A-45,
Log of Trench T 30, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS

[ .. saMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE

I:l ... STANDARD PENETRATION TEST

n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

SN

e TRENCH T 31 zu-| = | g
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. 2 |2 ELEV. (MSL.) DATE COMPLETED 11-25-2014 Fos| ag Zh=
FEET E (3 (uscs) _— w @ S >= g z

3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©

0 MATERIAL DESCRIPTION
CL COLLUVIUM

Stiff, moist, dark brown, Silty CLAY with some sand

—+

RN

1
|
+

-
-

GRANITIC ROCK
Highly weathered, orange-brown, weak GRANITIC ROCK

TRENCH TERMINATED AT 5.5 FEET

Groundwater not encountered

Figure A-46,
Log of Trench T 31, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS . ... SAMPLING UNSUCCESSFUL
@ ... DISTURBED OR BAG SAMPLE

I:l ... STANDARD PENETRATION TEST

n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 32 zu-| = | g
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |2 ELEV. (MSL.) DATE COMPLETED 11-25-2014 Fos| op Zh=
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SC/SM UNDOCUMENTED FILL
Loose, damp, brown, Clayey/Silty, fine to coarse SAND
SC COLLUVIUM
- 2 Medium dense, moist, dark brown, Clayey, fine to coarse SAND B
- 4 — -
T+ GRANITIC ROCK
- 6 -t Highly weathered, gray and orange, weak GRANITIC ROCK B
L L
TRENCH TERMINATED AT 6.5 FEET
Groundwater not encountered
Figure A-47, G1753-32-02.GPJ
Log of Trench T 32, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

e TRENCH T 33 zu-| = | L=
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-25-2014 = @% oy Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM/SC UNDOCUMENTED FILL
Loose, moist, brown and reddish brown, Silty/Clayey, fine to coarse SAND
B N with some trash (rope, plastic)
- 2 —
- 4 —
SM COLLUVIUM
Medium dense, damp to moist, Silty, fine to coarse SAND with some clay
- 6 —
- 8 —
- 1 0 — . .
-Becomes clayier with depth
- 1 2 —
- 1 4 —
SM SANTIAGO FORMATION
Dense, damp, pale green, Silty, fine to medium SANDSTONE
i TRENCH TERMINATED AT 15 FEET
Groundwater not encountered
Fi gure A-48, G1753-32-02.GPJ
Log of Trench T 33, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 34 zu-| = | L=
DEPTH S 2 SoIL E2 E 3= x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-25-2014 Fo= oy D
FEET = 3| wses EEm— —_— Yo S >~ 23
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
UNDOCUMENTED FILL
Medium dense, damp, brown, Silty, fine to medium SAND
[ | ALLUVIUM
Dense, damp, brown, Silty, fine to medium SAND with pinholes
- 2 — -
- 4 — -
[ T34-1 B 1156 | 3.1
- 6 — -
- 8 — -
- 10 4  |F==tt-——=—"T———=— —_———————— ——— Y ————— — — — — — — — = — — - — — — - — — —
Medium dense, damp to moist, reddish brown, fine to coarse SAND with
trace gravel and low cohesion
- 1 2 — -
- 1 4 — -
L 16 - i
+ + GRANITIC ROCK
\ Highly weathered, gray-green, weak GRANITIC ROCK
TRENCH TERMINATED AT 16.5 FEET
Groundwater not encountered

Figure A-49,

Log of Trench T 34, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS

[ .. saMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE

I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 35 zu-| = | L=
DEPTH S | soL E2 L| 2 o o=
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-25-2014 Eos oy Qe
FEET = 3| wses EEm— —_— Yo S >~ 23
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST o e ©
0 MATERIAL DESCRIPTION
SM COLLUVIUM
Medium dense, dry to damp, brown, Silty fine to medium SAND
- 2 — -
- 4 — -
- 6 — -
- 8 -Refusal on fresh granitic rock at 8 feet

REFUSAL AT 8 FEET
Groundwater not encountered

Figure A-50,
Log of Trench T 35, Page 1 of 1

G1753-32-02.GPJ

SAMPLE SYMBOLS

. ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

e TRENCH T 36 zu-| = | L=
DEPTH S 2 SoIL E2 E 3= x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. e (= ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % oy Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST al e ©
0 MATERIAL DESCRIPTION
SM/SC ALLUVIUM
Medium dense, damp to moist, dark brown, Silty/Clayey, fine to medium
B N SAND B
- 2 — -
y | e | stff, moist, gray-brown, fine to medium, Sandy cLAY | | [ |
| sp | Mecdium dense, damp, light brown, fine to coarse SAND with low cohesion; | | | |
B ] moderate caving from 7-12 feet B
- 6 — -
- 8 — -
= 10 o -
-Becomes moist with trace gravel
— 12
TRENCH TERMINATED AT 12 FEET DUE TO CAVING
Groundwater not encountered
Figure A-51, G1753-32-02.GPJ
Log of Trench T 36, Page 1 of 1
SAMPLE SYMBOLS B ... sAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST Il .. DRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al ... cHUNK saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. G1753-32-02

= TRENCH T 37 zu~| = | us
DEPTH S 2l sow 2 £E| @ = x -
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 % oy Qe
FEET E |3 wse® E— —_— Yool x= Qz
3 Wy 3
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM/SC ALLUVIUM
Medium dense, damp to moist, dark brown, Silty/Clayey, fine to coarse
B ] SAND with caliche stringers down to 3 feet B
- 2 — -
- 4 — -
- 6 — -
- 8 — . -
-Becomes less clayey with depth
- 1 0 — -
= 12 —_—— 1 ———— —_———————— —_———————————— = — — — — — — — — — — — — - — — —
SP Medium dense, damp to moist, brown to gray, fine to medium SAND; low
cohesion
= 14 =
- 1 6 —
GRANITIC ROCK
\ Highly weathered, gray-green, weak GRANITIC ROCK /
TRENCH TERMINATED AT 16.5 FEET
Groundwater not encountered
Figure A-52, G1753-32-02.GPJ
Log of Trench T 37, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

o —
F TRENCH T 38 zusl = | 2
DEPTH S =] sou EZL| &~ x -
= w >
IN SAMPLE 3 E CLASS £22| & o E&
NO. o |z ELEV. (MSL.) DATE COMPLETED 11-25-2014 Fo= o D
FEET T - e WO o o
£ (5] e 29| &% | 23
| Wwe =
% EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST o e ©
0 MATERIAL DESCRIPTION
CL TOPSOIL
Very stiff, moist, brown, fine to medium, Sandy/Silty CLAY
- 2 — -

GRANITIC ROCK
Highly weathered, green-gray, weak GRANITIC ROCK

—- 4
TRENCH TERMINATED AT 4 FEET
Groundwater not encountered

G1753-32-02.GPJ

Figure A-53,
Log of Trench T 38, Page 1 of 1
SAMPLE SYMBOLS . ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)
@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02
ar TRENCH T 39 zu-| = | o2
DEPTH 0 12| sow E2k| 3~ [y
SAMPLE S |= <<p | 2% 2z
IN o || cuass FEZ | Wo gy
NO. = ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 oy D
FEET = 3| wses EEm— —_— Yo S >~ 23
= w @/
- g EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST e ©
0 MATERIAL DESCRIPTION
SM/SC TOPSOIL
Medium dense, damp, reddish brown, Silty/Clayey, fine to coarse SAND
- 2 - -
GRANITIC ROCK
B ] Highly weathered, orange brown, weak GRANITIC ROCK B
TRENCH TERMINATED AT 3.5 FEET
Groundwater not encountered
Figure A-54, G1753-32-02.GPJ
Log of Trench T 39, Page 1 of 1
B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED
SAMPLE SYMBOLS : )
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE ¥V ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02
e TRENCH T 40 zu-| = | L=
DEPTH S | soL E2 L| 2 o o=
IN SAMPLE 3 E CLASS £22| & o E&
NO. % = ELEV. (MSL.) DATE COMPLETED 11-25-2014 = @% oy Qe
FEET E |3 wse® E— —_— Yool x= Qz
= w @/
- % EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST ol e ©
0 MATERIAL DESCRIPTION
SM TOPSOIL
Medium dense, damp, brown, Silty, fine to coarse SAND
i i GRANITIC ROCK
Highly weathered, orange-brown, weak GRANITIC ROCK
- 2 — -
i TRENCH TERMINATED AT 3 FEET
Groundwater not encountered
Figure A-55, G1753-32-02.GPJ
Log of Trench T 40, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. G1753-32-02

e TRENCH T 41 zu-| = | g
DEPTH o g SoIL 2| 5~ [y

o = [ =)
IN SAMPLE 3 E CLASS £22| & o E&
NO. ) = ELEV. (MSL.) DATE COMPLETED 11-25-2014 =0 = o D
FEET T - e WO o oz
E |13 W5 z02| % =)

= w @/
- g EQUIPMENT 410G RUBBER TIRE BACKHOE BY: T. REIST a®=) o ©
0 MATERIAL DESCRIPTION
SM TOPSOIL
Medium dense, damp, brown to reddish brown, Silty fine to medium SAND
GRANITIC ROCK
- 2 Highly weathered, gray-green, weak GRANITIC ROCK B
TRENCH TERMINATED AT 2.5 FEET
Groundwater not encountered
Figure A-56, G1753-32-02.GPJ
Log of Trench T 41, Page 1 of 1
SAMPLE SYMBOLS B ... sSAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE A .. cHunk saMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



This software is licensed to: Geocon Incorporated

CPT name: CPT-01

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure

18-

Depth {ft)
L

[
mw
1

24 24
94— 41
6 61
8- 8
104 140+
12+ 12+
14+ 14
16+ 16
18- 18-
20 20
£ 22 = 22+
g 24 £ 24
8 26 8 26
284 28—
30 30+
324 32+
34 34+
36 36+
384 38+
40 40+
42+ 42+
44 44
46 46—
T T T T I §. 5 =T % § 2 L
160 200 300 400 500 600 0 2 4 6
qt (tsf) Rf (%)
Input parameters and analysis data
Analysis method: NCEER {1998) Depth to water table {erthq.):
Fines correction method: NCEER (1998) Average results interval;
Points to test: Based on Ic value I cut-off value:
Earthquake magnitude M,:  7.76 Unit weight calculation:
Peak ground acceleration: 0.44 Use fill:
Depth to water table {insitu): 10.00 ft Fill height:

| T T 7
5 10

u (psi)

10.00 it Fill weight:

3 Transition detect, applied:
2.60 K applied:

Based on SBT Clay like behavior appled:
No Limit depth applied:

N/A Limit depth:

-5 0 5 1015 20 25 30 35

N/A

Yes

Yes

Sands only
No

N/A

Depth {ft)

Soil Behaviour Type

Clay&siltyday
Siltysand & sandysilt

Clay&siltyday
Siltysand & sandysilt
Clay8siltyday
Sitysand & sandysilt

Sr&sillysand

Depth (ft)

N

Hitysand &sandysilt

Clay&siltyday
Clay&siltyday
Sad &siftysand
Clay&siltyday
Clay
Clay&siltyday
Sitysand & silt
Sitysad & silt
Sard&siltysand
Sa'd&silgsatl
Sltysand & sandysilt

Oy
Clay&siltyday
Sitysad & silt
Slitysad & silt

o]
Gayasityday

0 2 4 6 EI! '1l0.1'2‘1I4I1I6I18
SBT (Robertson et al. 1986)

SBT legend

. 1, Sensitive fine grained . 4. Clayey silt to silty 7. Gravely sand to sand
[l 2. Organic material [0 s. sity sand to sandy silt 8. Very stiff sand to
. 3. Clay to silty clay g 6. Clean sand to silty sand |:| 9. Very stiff fine grained

Clig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:08:12 PM
Project file: X:\Project Info\G1000\G1753-North River Property\G1753-32-01\Geocon\Liquefaction Study\North River Farm.clq



This software is licensed to: Geocon Incorporated

CPT name: CPT-02

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
0.5 I 0.5 0.5 i ==
1 14 1
1.54 1.5 1.5+
2 2+ 2-
L 2':_ 2'3_ Sltysand & serysit
3.5 3.5+ 3,5+
4 4 4
4.5+ 4.5 4,5
5-1 5= 5
5':_. 5':_ 5‘:_ Serdl&sitysend
6.5+ 6.5 6.5+ Verydensefstiff sdl
77 71 7
7.5 7.5 7.5
8- 8 8-
8.54 8.5- 8.5 I .
- g— _— 9- - 9— —— : AAAAA —
£ 9.5 £ 957 £ 9.5 © £ [ 5 £ Sad &sitysand
g 107 g W g W Tnsitu = £
£ 10.57 B 10.5- & 10,5 *E',‘; 10.5 B
8 11 8 11 & 11- 8 . 8
11.5+ 11,5+ 11.5- 11.54
124 124 12
12,57 12.54 12,54 12.54
13- 13- 13+ it Very derea/siiff sdil
13.5+ 13.5- 13,54 13.5+
14+ 144 14+ !
14.5- 14,5+ 14.5+ 14.5
15+ 15+ 15+ i
15.5- 15.5-] 15.5- 15.5
16+ 16 16+
16.5- 16,5+ 16,5 16.5 Verydereefsif ci
17 177 17
17.5- 17,5 17.5 17.5
18+ 18- 18-
18,5+ 18,54 18.57 18.5
19+ 19+ 19+
19,5+ 19.5+ 19.5- 19,54
205 T T LI 20-"i-l-lll- 20||||||||r 4 e T T T T T T T T T
100 200 300 400 0 2 4 6 8 10 1210 -8 6 4 2 0 2 4 1 2 3 5 8 10 12 14 16 18
gt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fifl weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes SBT legend
;u:_;lls m:est: - ?a;;d on Ic value {;: cut—off;alurl:: l Eaﬁsgd wr é'l,apllilieab:eha e YSZSCI I [ 1. Sensitive fine grained [l 4. Clayey silt to sitty 7. Gravely sand to sand
arthquake magnitude M,,: . nit wefght calculation: on ay like vior applied: nds only . i - . - — .
Pesk ground accelerationt 044 Use fill: No Limit depth appied: No [ 2. Organic materil 5. Sty sand to sandy it 8. Very stif sand to
Diepth to water table {insitu): 10.00 ft Fill height: N/A Limit depth: N/A B 3. Qay to sitty clay 6. Clean sand to silty sand [] 9. Very stiff fine grained

Clig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:09:16 PM
Project file: X:\Project Info\G1000\G1753-North River Property\G1753-32-01\Geocon\Liguefaction Study\North River Farm.clq



This software is ficensed to: Geocon Incorporated

CPT name: CPT-03

Cone resistance

Friction Ratio

CPT basic interpretation plots
Pore pressure

SBT Plot

1 17 1- ._
2 27 2 ;
3- 34 3= :
4- 4 4+ }
5 5 5+
6 £ G-
7 7= 7
8- 8- 8
9+ 9 9+
10+ 10 Ly o o B o B I e
11 11 11
124 12 124
134 134 134
14+ 14 144
15 15+ 15+
£ 16 £ 16+ £ 16 £
£ 174 £ 1749 £ 17 =
‘é' 18+ E 18- g 184 2
& 3 a a
194 19+ 19— e . .
20+ 20 20 e
21+ 21- 21 LR A 9
2+ 22 221 L] ] O
234 23+ 23+ e :
24 241 24 ' -
25 25+ 25 l HES 1
26— i 26+ 267 E 3
274 27+ 274 r -
28— 28 24Y Y] .
29+ 29- 29+ :
30+ 30 304 ~
314 31 31 . -
324 32+ 32+ —r
334 334 33 \ et
L] ] 1 ] 1 ] L4 L] v 1 v 1 ¥ 1 L] I T ] 1 ] T T ]
50 100 150 200 250 300 0 2 4 6 10 8 -64-20 2 46 810 1 2 3
qt (tsf) Rf (%) U (psi) Ic(SBT)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: Transition detect. applied:  Yes SBT legend
Points to test: ] Based on Icvalue  Ic _cut—o_ﬁ value; ) Ko applied: ) ! Yes
Eonsie et ;17 it fwatnr  Gyle s i Sy ] 2 o
Depth to water table (insitu}: 10.00 ft Fill height: Limit depth: N/A B 3. Cay tosity clay

Soil Behaviour Type

Sltysad & sandysilt
Sard &siltysand
Qay
Clay&sityday
Sand &siltysand
Siltysand & sandysilt
Siliy sand & sandysilt

Sand &siltysard
Vieryderse/stiff sail

Veryderselstiff sai

Clay&sittyday
Clay & siltyday
Clay
Clay&siltyday
Cay

Qaybsityday
T

LI |

6
SBT (Robertson et al. 1986)

8

T T T

T
10 12 14 16 18

[l 1. Sensitive fine grained ] 4. Clayey silt to silty

7. Gravely sand to sand
5. Silty sand to sandy silt  [T] 8. Very stiff sand to
6. Clean sand to silty sand [_] 9. Very stiff fine grained

ClLig v.1.7.1.14 - CPT Liguefaction Assessment Software - Report created on: 9/3/2014, 9:09:48 PM
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This software is licensed to: Geocon Incorporated

CPT name: CPT-04A

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure Soil Behaviour Type
0.5 0.5 0.5
14 14 1- Sardd 8 siltysand
L5 L5 1.5 Sitysand &sanysilt
2 27 2-
2.5 2.5 2.5
3 37 3+
3.5 3.5 3.5+
4 4 4
4.5 4.5+ 4,5+
51 57 5
5.5 5.5 5.5 Sad &siltysand
6 61 6
6.5 6.5+ 6.5
75 7 7
7.5 7.5 7.5
84 84 8-
. 8.5 . 8.5 . B.57 —- —_
F £ o £ o = &£ Slitysard & sanysilt
£ 9.5 £ 9.5 £ 9.57 £ £ Sad&siltysand
[=% [=% b =% =% |
g. 1012: 8 lﬂlg: 8 lolg-' Insitu 8 8 Sepaaya
ol 14 - | Sitysand & sadysilt
11.5- 11.549 11.54
124 12 124
12,5 12.54 12,54
13 13 13+
13.5+ 13,5+ 13.54 Sard &silty sand
14~ 14 14
14.5- 14,54 14.54
15+ 15+ 15+
o e et Slitysard & sarcysit
164 16 167 | " El
16.5- 1654 16.5+ Gaybsityday
174 174 17
17.5 17.5- 17.5+1 .
18- 18- 184 Sand &silty sand
18.5 18,5 18.5+
T T L) v L r T | OSSO 1 ] L) I 1 I 1
S0 100 150 0 2 4 6 8 10 -0 B 6 4 -2 ¢ 2 4 6 & 10 12 14 16 18
qt (tsf) Rf (%) u (psi) SEBT (Robertson et al. 1986)
Input parameters and analysis data
AAnalysis metr)od: NCEER (1998) Depth to water t_able (erthg.): 10.00 ft Filt wgi_ght: ! NfA SBT legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes 9
Euirrél"s to ktESt L. ?a;g.d an Ic value Lc_ctuboff r\]rtalusls: i g.aligd r Eral.;g::ieg: . g ;:Sd I B 1. Sensitive fine grained [l] 4. Clayey silt to silty 7. Gravely sand to sand
arthquake magnitude M,; 7. nit weight calculation: on ay like behavior applied: nds onl . ; — y » :
Peak lc_?lround acgceleration? 0.44 Use Fill: o No Lim‘i’t depth applied :pp No Y Bl 2 Organic materiat 5. Silty sand to sandy sitt 8. Very stiff sand to
Depth to water table {insitu): 10.00 ft Fill height: N/A Limit depth: N/A Bl 3. Clay tosilty clay ] 6. Clean sand to silty sand [] 9. Very stiff fine grained

Clig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:11:20 PM
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This software is licensed to: Geocon Incorporated

CPT name: CPT-05

Cone resistance

2_
4
5
B-.
104
124
14
16+
18
—~ 20
£
- 224
&
0o 24+
26
28+
30
32
34+
36+
38+
40+
42
44J 1 1 1
50 100 150 200
qt (tsf)
Input parameters and analysis data
Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on ic value
Earthquake magnitude M,:  7.76
Peak ground acceleration:  0.44
Depth to water table {insitu): 10.00 ft

Depth (ft)

CPT basic interpretation plots

Friction Ratio

Pore pressure

2 24
4= 4+
6- 6 |
8 -
b 4
1041
v 1o Insitu
12 124
14+ 14+ [i
16 16
18- 18 |
20+ — 20 1 —
€ | | &
22+ g2 | g2
=% =1
241 & 24— &
26+ 26
28 28+
30+ 30
32+ 324
34 34
36 36
38+ 384
40 40
42 427
44~ 44
L L) L | 1 L ] ¥ L) 1 L) 1
\] 2 4 & 8 10 0 50 100 150
Rf (%) u {psi}
Depth to water table (erthg.): 10.00 f Fill weight: N/A
Average results interval: 3 Transition detect, applied:  Yes
[c cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Use fill: No Lirmit depth applied: Nao
Fill height: N/A Limit depth: N/A,

207

g W

SBT Plot Soil Behaviour Type

Srd&sitysad
Sitysand & sanysilt

Serrl & sitty sand

Sltysard & sandysit

gajgsillydq
siltyd
cg’;&s%dg:

Sard &siltysand
Silty sand & sandysilt
Qlay&siltyday
Qlay&sityday
Cay&sittyday
Clay&siftydlay

Viryderss/stiff sdl
Clay

Clay
Clay8.siftyday
Veerycense/stiff soil

Vryderselsiff soil

Clay
Clay&sittyday

Vayderse'siff sl

Verydense/stiff sal
Veryderse/stiff suil
T r oy I rara T r 17
4 6 B8 10 12 14 16 18
SEBT (Robertson et al. 1586)

T

SBT legend

. 1. Sensitive fine grained . 4, Clayey silt to silty 7. Gravely sand to sand
B 2. Organic material 5. Silty sand to sandy silt 8, Very stiff sand to

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

Cliq v.1,7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:11:58 PM
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This software is licensed to: Geocon Incorporated

CPT name: CPT-06

Cone resistance

0.5
1
1.59
2=
2.5
3—1
3.5
4
4.5
5=
5.5+
&
6.5
7
7.57
2
8.5

9.5+
10+
10,57
11+
11.549
12
12,57
134
13.5
14
14.54
154
15.54]
161
16.5+]
1771
17.5
18-
18.54
19
19.5

Depth (ft)

] T ) L]
100 200 300 400
qt (tsf)

Input parameters and analysis data

Analysis method: NCEER (1998}
Fines correction method: NCEER. (1998}
Points to test: Based on Ic value
Earthquake magnitude M.,  7.76

Peak ground acceleration: 0.44

Depth to water table (insitu): 10,00 ft

Depth (ft)

Friction Ratio

CPT basic interpretation plots

0.5
1-
1.5
2-
2.5
3—
3.5
4
4.5+
S-
5.5
6_
6.5
7—
7.5
8—
8.5

9.5
104
10,5
114
11.59
124
12,5+
13
13,54
14
14,54
154
15.54
16
16.5-]
174
17.54
184
18,5+
19+
19,57

Depth (ft)

Rf (%)

Depth to water table (erthq.): 10.00 ft

Average results interval: 3

I¢ cut-off value: 2,60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

Pore pressure

Fill weight: N/A
Transition detect. applied:  Yes

K, applied: Yes

Clay like behavior applied:  Sands cnly
Limit depth applied: No

Limit depth: N/A

Depth (ft)

SBT Plot

SET legend

Depth (ft)

Soil Behaviour Type

Sa&sillysad

Slitysand & sarmysilt

Sad &siltysard

Sltysad& sandysit
Verydersafstiffsdil
Sltysad&sadysit

Sard & sittysend

Sitysand & sadysilt

Sard &esiltysand

] 8
SBT (Robertson et al. 1986)

LR TR, J A
10 12 14 16 18

. 1, Sensitive fine grained . 4. Clayey silt to silty
5. Silty sand to sandy silt 8. Very stiff sand to
[} 6. Clean sand to sitty sand ] 9. Very stiff fine grained

B 2. Organic material
B 3 Qay tosity clay

7. Gravely sand to sand

Clig v.1.7.1.14 - CPT Liguefaction Assessment Software - Report created on: 9/3/2014, 9:12:37 PM
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This software is licensed to: Geocon Incorporated

CPT name: CPT-07

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
1 / 14 11 SR 1 ClayBsittyday
2_ 2ﬁ 2- | £ - | . 2 Gaj
3 3 3 3 Claydsiltyday
4 - 4 4
5 5 5 5 Slitysard & sandysilt
i & & 6 Servd &siltysand
7 7- 7 7 Sitysand & sardysilt
8- 8- 8- 8 gltyserd&sa'djsﬂ
ay
9 9+ 9 9 .
107} 10— 104— i Qlay&siltyclay
Insitu
11 11+ 117 ( Oz
12- 12+ 12-
13- 13+ 13- Clay&ailtyday
14 14+ 14 Qay
~— — - ~ ~—
E 15+ & 15+ £ 154 J £ 15 =1
£ = Eo el = derselstiff sail
£ 16+ S 167 £ 16- £ 16 -.g 1 Lt
[= % [=R o [=%
A& 17- 8 171 & 174 8171 A1l
18- 18- 18- 18 Clay
1o 19- 19+ iy Verydenselstff sdil
poe |
20+ 207 20 20
214 21 214 21 Clay
22+ 22+ 22 P e
234 23+ 237 23 o
deree/stiff scil
24 24 24+ 24 e
25 25 25 25
261 26 261 2 Clay
27 274 271 77
28+ 28+ 28 2 Verydenseaif sl
29+ 29+ 29 29
30 30 30 30
31+ 31 31 u 31m Verycnseistfci
T L T T L L | b 1 T T L T L 1 L) 1 1 LA DL SR PR AN B
50 100 150 200 250 0 2 4 6 8 10 10 S 0 5 1 2 3 4 10 12 14 16 18
qt (tsf) RF (%) u {psi) Ic{SBT) SET (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A SBT | "
Fines correction method: NCEER (1998} Average results interval; 3 Transition detect, applied:  Yes egen
Poinits to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty 7. Gravely sand to sand
Earthquake magnitude M,,:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only ! : = ' " : ;
Peak ground acceleration: 0.4 Use fill No Limit depth applied: No [ 2. Organic material > Sity sand to sandy sit 8. Very stiff sand to
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: N/A B 3. Qlay to silty clay 6. Clean sand to silty sand [_] 9. Very stiff fine grained

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:13:08 PM
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This software is licensed to: Geocon Incorporated

CPT name: CPT-08

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
1-[/ 1
2 2
34 3
4 4
51 5
6] 6]
71 7
8+ 8
94 94
— 1 — 107 —
g " ) g g
;u% 114 %‘ 11 "3 %_
0 124 S I P 3 8
134 134
14 14+
159 157
16 16
174 17
18- 184
194 1949
20+ 20
21+ 214
] 1 ] 1 1 L) ¥ LI LI ] LA T T L) T T T L]
106 200 300 400 500 600 0 2 4 6 8 10 -1 -5 0 5 10 15 20
qt (tsf) Rf (%) u (psi)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water ble {erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998} Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M, 7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.44 Use fill: No Limit depth applied: No
Depth to water table {insitu): 10.00 ft Fill height: N/A Limit depth: N/A

Soil Behaviour Type
Sand
Clay
Clay
Clay&siltyday
Sittysad & sandysilt
Sard&siltysad
Siltysad & sadysilt
Sard&siltysarnd
Siltysand & sandysilt
g Sard & siltysand
= . N
=4 Verydensefstff sdl
& Virydersefsiff sal
Verydersafshiff sal
14+
15
16+ Verydensesiiff sol
17
18
m cenee/stiff sl
19-| mdmmrﬂ
204
Viydarsefsiff sdl
21+
— T T
2 3 4 0 2 4 & 8§ 10 12 14 16 18
Ic(SBT) SBT (Robertson et al. 1986)
SBT legend
B 1. sensitive fine grained [Jl] 4. Clayey silt to silty 7. Gravely sand to sand
[ 2 Grganic material [I] 5. Silty sand to sandy silt 8. Very stiff sand to

Il 3 Cay tosilty clay 6. Clean sand to silty sand [_] 9. Very stiff fine grained

ClLig v.1.7.1,14 - CPT Liguefaction Assessment Software - Report created on: 9/3/2014, 2:13:51 PM
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This software is licensed to: Geccon Incorporated

CPT name: CPT-09

Cone resistance

Depth {ft)

10,57
11
11.5
i
12,54
134
13.5J
14j
14.5
15+
15.57
16
16.54
17
17.57
184
8.5
19

L] 1 Ll || 1 1
56 100 150 200 250 300
gt (tsf)

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: MWCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M, 7.76

Peak ground acceleration: 0.44

Depth to water table (insitu): 10.00 ft

Depth {ft)

CPT basic interpretation plots

Friction Ratio

11.5
124
12,5
131
13.54
144
14,54
15
15.57
16
16.57
174
17.57
18-
18,57
19p——y—r—p—

RF (%)

Depth to water table {erthq.): 10.00
Average results interval: 3

Ic cut-off value: 2.60
Unit weight calculation:
Use fill:

Fil§ height:

No
/A

Depth (ft)

Based on SBT

Pore pressure

v

Insitu

17.54

18.54

19~ T T T

Fill weight:

Transition detect. applied:
K applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

Yes

Yes

Sands only
No

NfA

Depth (ft)

SBT Plot Soil Behaviour Type

Crgaric sait
Sard & silty sad
Very dereersiff sal
Qay
Clay&siltyday
Verydense'stiff sal

Siltysard & sardysilt

Sard &siltysand

Viry derserstiff sl
Qay&siltyday

Viry derefsiif sal

2 3 4 0 2 4 & 8 10 12
SET (Robertson et al. 1986)

T
14 16 18

SBT legend

[l . Sensitive fine grained [Jl] 4. Clayey silt to silty 7. Gravely sand to sand
. 2. Organic material 5. Silty sand to sandy silt 8, Very stiff sand to

B 3. Clay tosilty clay 0] 6. Clean sand to sitty sand [[] 9. Very stiff fine grained

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:14:18 PM
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This scftware is licensed to: Geocon Incorporated

CPT name: CPT-10

CPT basic interpretation plots

Cone resistance Friction Ratio

Pore pressure

1 1-] 1
2= 2 2
3 3+ 3
9 4 4
5 5 51
6 6 61
7 7 7
8- 8 81
9- 9 9
10 10- 10 -
119 11 11
12+ 124 12
13- 13 13-
14+ 14+ 14—
15 15+ 15+
164 16— 16
174 17 17
o 18 E 18- T 187
=197 = 19+ =197
£ 20 3 20 B 20
8 211 & 21 8 2+
22+ 224 229
23+ 2371 234
24+ 24— 24+
254 25+ 25
264 26 26+
27 27 27
28 28+ 281
29+ 294 297
30+ 304 30
31 31 314
324 32+ 324
334 33+ 33
34 34+ 347
35 35+ 357
361 36+ 367
37 374 377
38+ 38 384
39_|r||| 39_'I'!'|'l' 39-'|||||||||
100 200 300 400 SO0 v] 2 4 6 8 10 4 <2 0 2 4 6 8 1012
at (tsf) Rf (%) u (psi)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table {erthq.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect, applied:  Yes
Paints to test: Based onIc value  Ic cut-off value: 2.60 K, applied: Yes
Earthguake magnitude M,:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration:  0.44 Use fill: No Limit depth applied: No
Depth to water table (insitu): 10,00 ft Fill height: N/A Limit depth: N/A

Depth (ft)

SBT Plot

2 3 4 6 8 1 12

Soil Behaviour Type
Srd&sitysad

Qayssiyday
Veryderefstiff scil
Verydersefstiff scil

19
2
3
4
5
6
7
8
9

Sard & siftysand

Very dersefstif scil

Sad&sillysad

Siltysard & sandysilt
Sard & siltysand
erydersafaiiff scil
Clay&siltyday
Viarydereefstiff sdil
Verycensefetiff sail
Verydersefaliff sall
Clay&siltyday
Verydersefstiff sal
Verydensefstiff sail
Verycansefstiff sl
Verydensefstiff sl
Verydensefstiff sall

T T T

| PR
14 16 18

SET (Robertson et al. 1986)

Ic(SBT)

SBT legend

[l 1 Sensitive fine araired [Jl] 4. Clayey silt to silty
[ 2. Organic material

. 3. Clay to silty clay

[Z] 7. Gravely sand to sand
5. Silty sand to sandy silt  [T] 8. Very stiff sand to
6. Clean sand to silty sand [] 9. Very stiff fine grained

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:14:45 PM
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This software is licensed te: Geocon Incorporated

CPT name: CPT-11

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure

0.5+ 0.5+ 0.5
1- 1 1
1,54 1.5 1,54
27 2] 24
2.5 2.5 2.5
3 3 37
3,54 3.5 3.54
4 4 4
4.5+ 4,5 4,5+
5 5 5=
5.5 5.5 55—
6 6 6
6.5 6.5 6.5
7 7 7
g 7.5+ g 7.5 g 7.5
.é 8- .g 8 -g 8
8 8.5 8 8.5 8 8.5
9 9 9
9.5 9.5 9.5+
10+ 10+ 14 T I:rtu
10.5- 18,57 10,57
11+ 114 114
11.57 11,54 11,57
124 124 12
12.5 12.5+ 12.5
134 134 13
13.5+ 13.59 13,54
14+ 144 147
14,5+ 14.5] 14.57
15+ 154 15
15.54 15.54 15.5-1
1 1 1 L) ' LEEN 1 o L] L) 1 1 I 1
100 200 300 400 0 4 6 10 302 -1 0 1 2
qt (tsf} Rf (%)} u (psi)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value It cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,,:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.44 Use fill: No Limit depth applied: No
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: N/A

Depth (ft)

Soil Behaviour Type
Sardl&siltysand

SBT Plot

Slitysad & sancysilt

Clay&siltyday
Sitysand & sardysilt

Sand &siltysand

Depth (ft)

Slitysard & sandysilt

Sand &siltysand

Sltysand & sandysilt

Sl & silly sared

L LI S | T
2 3 4 0 2 4 & B 10 1z 14 16 18
SBT (Robertscn et al. 1986)

LN L B R B B S S

SBT legend

B 1. Sensitive fine grained [l 4. Clayey silt to silty 7. Gravely sand to sand
- 2. Organic material ] 5. Silty sand to sandy silt 8. Very stiff sand to

B 3. Qay tosity clay [OJ 6. Clean sand to silty sand [_] 9. Very stiff fine grained

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:15:18 PM
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This software is licensed to: Geocon Incorporated

CPT name: CPT-12

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
0.4 0.4 0.4
0.6 0.6 0.6
0.8 0.8 0.8
1 1 1
1.2 1.2 1.2
1.4 1.4 1.4
1.6 1.6 1.6
1.8 1.8 1.8
2 2 2
2.2 2.2 2.2
2.4 2.4 24
2.6 2.6 2.6
2.8 2.8 2.8
-‘E_ 32 "E_ 3.2 _g- 3.2
8 3.4 8 3.4 8 3.4
3.6 3.6 1.6
3.8 3.8 3.8
4 4 4
4.2 4.2 4.2
4.4 4.4 4.4
4.6 4.6 4.6
4.8 4.8 4.8
5 5 5
5.2 5.2 5.2
5.4 5.4 5.4
5.6 5.6 5.6
5.8 5.8 5.8
& 6 6
6.2 6.2 6.2
200 440 600 1] 2 4 6 8 10 -1 01 2 3 45 6 7 8
qt (tsf) Rf (%) u (psi)
Input parameters and analysis data
Analysis method: NCFER (1998) Depth to water table (erthq.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998} Average results interval: 3 Transition detect. applied:  Yes
Paints to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: (.44 Use fill: No Limit depth applied: No
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: NfA

Depth (ft)

SBT Plot Soil Behaviour Type

Sard &siltysard
Verydensefsiiff sl
1

Varydarse/siff sl

27 Verydereesiff sl

Sittysand & sandysilt

W
1

Depth (ft)

Sad&siltysand
4

Sltysad &sandysitt

Serd&sittysand
Siitysand & sarclysilt
\erydanse'stiff sai
Sad&siltysad

Sad

LIS LN RN B B B B B A R N R T S G

2 3 4 0246810;21:11618
Ic(SBT) SBT (Robertson et al. 1986)

SBT legend
1. Sensitive fine grained 4. Clayey silt to silty [] 7. Gravely sand to sand
2. Organic material [] 5. silty sand to sandy silt  [] 8. Very stiff sand to

B 3. clay tossilty clay [ 6. Clean sand to sity sand [ 9. Very stiff fine grained

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 9/3/2014, 9:15:47 PM
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This software is licensed to: Geocon Incorporated

CPT name: CPT-13A

CPT basic interpretation plots
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CPT name: CPT-14B

CPT basic interpretation plots
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Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M, 7.76 Unit weight calculation: Based cn SBT Clay like behavior applied:  Sands only
Peak ground acceleration:  0.44 Use fill: No Limit depth applied: No
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APPENDIX B

LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of the American

Society for Testing and Materials (ASTM) or other suggested procedures. Selected soil samples were

tested for their in-situ dry density and moisture content, plasticity index, and gradation. The results of our

laboratory tests are summarized on Table B-1 and Figures B-1 through B-5. The dry density and moisture

content test results are presented on the boring logs.

TABLE B-l
SUMMARY OF LABORATORY PLASTICITY INDEX TEST RESULTS
ASTM D 4318-10
- . - Unified Soil
o L. Liquid Plastic Plasticity . .
Sample No. Description .. .. Classification
Limit (LL) Limit (PL) Index (PI) (Group Symbol)
B9-4 Lean Clay 45 24 21 CL
B9-5 Sandy, Lean Clay 35 21 14 CL
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Figure B-1
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Project title : North River Farms
Location : Geocon Project No. G1753-32-02

Overall vertical settlements report
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-01
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: CPT-01
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,;:  7.76

Peak ground acceleration: 0.44

Depth to water table (insitu): 30.00 ft
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Estimation of post-earthquake settlements
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-02
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No

Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A

Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: CPT-02
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Input parameters and analysis data

NCEER (1998)
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Analysis method:

Fines correction method:
Points to test:
Earthquake magnitude M,;:  7.76
Peak ground acceleration: 0.44
Depth to water table (insitu): 30.00 ft
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Fr (%)

Depth to water table (erthg.): 30.00 ft
Average results interval: 3

Ic cut-off value: 2.60
Unit weight calculation:
Use fill: Yes

Fill height: 10.00 ft

Depth (ft)

Based on SBT

Nom. pore pressure ratio

S
Depth (ft)

02 0 02 04 06 08 1
Bq

Fill weight: 125.00 Ib/ft3
Transition detect. applied:  Yes

K, applied: Yes

Clay like behavior applied: ~ Sands only
Limit depth applied: No

Limit depth: N/A

SBTn Plot

2 3
Ic (Robertson 1990)

SBTn legend

Depth (ft)

Norm. Soil Behaviour Type

Silty sand & sandy silt |

Very dense/stiff soil = |

9 1011121314151617 18
ertson 1990)

oo —

(Ro

o

[l 1. Sensitive fine grained [l 4. Clayey silt to silty
[] 5. silty sand to sandy silt
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

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

[C] 7. Gravely sand to sand
[ 8. Very stiff sand to
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This software is licensed to: Geocon Incorporated CPT name: CPT-02

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
054} 0.5 FILL 0.5
i ( B | 1
1.5 / ‘ - 1.5 1.5
2 R 2 2
2.5 ‘ - 2.5 2.5
3 ‘ - 3 3
3.5 ‘ - 3.5 3.5
4 ‘ - 4 4
4.5 N 4.5 4.5 i
5 5 5
5.5 ~— ~ } = 5.5 5.5 ;
o < R o o
6.5 N ‘ - 6.5 6.5
7 ‘ - 7 7
7.5 ( N 7.5 7.5
8 \ ‘ - 8 8
8.5 / ‘ - 8.5 8.5
o 0 ( = = N o e o 0
E 9.5 \ E g ‘ - E 9.5 g 9.5
=] - k =] S ‘ - S 10 < 10
% 10.5 Q Q ‘ - a 10.5 a 10.5
8 1u | 8 fat R 8 u 8 u
11.5 . 11.5 11.5
12 ‘ - 12 12
12.5 O 12.5 12.5
13 /' ‘ - 13 13
13.5 \ ‘ - 13.5 13.5
14 \ ‘ - 14 14
14.5 { . 14.5 14.5
15 I ‘ - 15 15
15.5 , ‘ - 15.5 15.5 i
16 , ‘ - 16 16 ;
16.5 \ ‘ - 16.5 16.5
17 ) ‘ - 17 17
17.5 ( ‘ - 17.5 17.5
18 \ ‘ - 18 18
18.5 \\ ‘ - 18.5 18.5
19 \ ‘ - 19 19
19.5 7 ‘ ‘ 19.5 19.5
20 ,l _i"—_I- 0 L 20 T T T T T T 20
100 200 300 400 1 2 3 4 0 0.5 1 1.5 2 0 1 2 3 4 5 6 0
qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
qe: Total cone resistance (cone resistance qc corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-03
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
[E— )
2 >f 24 I 2 I
4 \ 4 ; — 4 I
N
6 k 6 A 6 I
—
10 S 10 2 10 I
12 12 P 12 I
14 < 14 x 14
o | & B
16 ‘\ 16 16 I
°
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§- 18 / 18 }\ 18
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20 ‘4 20 { 20 During ebrthg. H
22 22 \ 22 I
24 24 24
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26 g 26 B 26 I
28 /' 28 S 28 p— I
30 g 30 g’ 30 I
32 5 32 < 32 I
34 34— : ( : : 7 34 : : :
100 200 300 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.€ 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 [l [l [l [l [l [l [l [l [l [l 1,000_ 1 1 1 [ T | 1 1 1 | N T i | -
] Liquefaction - 3 -
0.7 / L8 ] )
4 ~ ©
i L i} ] -
0.6 / i g
o r g 1003 2
£ ] [ £ ] :
w0 1 | 5 -
O 05 ] E i
% ] / I 153
© ] / 3 aQ
] - =
S i
& 04 S
7] ] 3 o
g 1 / o o aappd .&)
T - s
2 03 // - g
[ ] - o]
> 1 =
@] B L
0.2 // I
] / - 0.1 1 10
0.1 r Normalized friction ratio (%)
:'___,..--"'""# : Zone A;: 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
] geometry
L L L L L L L L L B BN B 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
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This software is licensed to: Geocon Incorporated CPT name: CPT-03

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
1 1 B} 1 ) 1 Very dehge%ﬂf soi
2 — S ) , ; Sand & silty sand
3 % 3 / 3 3 3 Cand & si and
/ L ey A
4 <\ 4 4 4 4 Clay
5 ~——_ 5 r/ 5 5 5 Si sandy silt |
6 6 < 6 6 6 iity sand
7 7 —~ 7 7 7 Very dense/stiff soil
8 8 C 8 8 8 Sand & Lﬁr
\ 10 & AU
9 9 N 9 9 9 Very dense/stiff sol
10 S 10 c 10
_— <
11 < 11 11
12 12 - 12
) <\
13 < 13 } 13
14 14 { 14
15 < 15 15 - =
£ 16 P E 16 £ 16 = £
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/ i
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29 / 29 \ 29
30 . 30 g 30 Clay
31 31 31 .
) Clay & silty clay
32 32 32
33 § 33 — 33 | Clay
34 .} . . . 34— ( —— ¥t Ay Ssity gy |
0 50 100 150 200 0 2 4 6 8 10 02 0 02 04 06 08 1 012345678 9101112131415161718
Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)

Input parameters and analysis data

Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3 SBTn | d

Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes n legen

Points to test: Based on Icvalue  Ic cut-off value: 2.60 Ko applied: i Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthauake magritude My 7.76 Ut weight calcuiation: - Based on SBT - lay ke behavior appled:  Sands only B 2 Ogecmateril [ 5. Sity sandto sandy sit [ . very tff sand o
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated

CPT name: CPT-03

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot
1 — — 1 1
2 / 2 2 .
3 S 3 3 o
o
4 4 4
5 \\ 5 5 .
6 \1 6 6 =
7 — 7 7
8 o — 8 8 =
9 9 9 .
10 < 10 B
11 11 .
12 12
13 C 13 o
14 \ 14 .
s & 15 N
& 16 & 16 fr=d
<= 17 & =t 17 =t .
§ 18 \ 2 18 o .
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20 ( 20 -
21 / 21 ﬁ
22 22
23 N 23 |
24 / 24 |
' |
25 ) 25
26 S 26 .
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28 > 28 .
29 / 29 .
30 / 30 .
31 ) 31 .
32 ) 32 .
33 \ 33 .
w7 |
100 200 300 0 0.5 1 1.5
qt (tsf) Ic (Robertson 1990) Factor of safety
Abbreviations
Qe Total cone resistance (cone resistance . corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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Depth (ft)
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Strain plot
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Volumentric strain (%)
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0
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-04A
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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3 -*757 3 3 I
4 4 4
~ B
5 / 5 5 I
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gt (tsf) Rf (%) Ic (Robertson 1990) FRRELSR ohPLsatety
M, =7'/2, sigma'=1 atm base curve Summary of liquefaction potential
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0.1 r Normalized friction ratio (%)
:'___,..--"'""# : Zone A;: 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
{0 o e e e s e e e By s e s e e i e

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
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This software is licensed to: Geocon Incorporated

CPT name: CPT-04A

CPT basic interpretation plots (normalized)
SBTn Plot

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio
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Qtn Fr (%) Bq
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.44 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A

Norm. Soil Behaviour Type

sand & sandy silt |

Sand & silty sand

Depth (ft)

Silty sand & sandy  silt

Sand & silty sar

01234567 89101112131415161718
SBTn (Robertson 1990)

2 3 4
Ic (Robertson 1990)

SBTn legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to

Il 3. Clay to silty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated

CPT name: CPT-04A
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Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot
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qt (tsf) Ic (Robertson 1990) Factor @ safety

2

During earthq.

Abbreviations

FS:

Total cone resistance (cone resistance . corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02

CPT file : CPT-05
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only

Points to test: Based on Ic value  Average results interval: Fill weight: 125.00 Ib/ft3  Limit depth applied: No

Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A

Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =7'/2, sigma'=1 atm base curve Summary of liquefaction potential
08 [l [l [l [l [l [l [l [l 1 000 1 1 1 [ T | 1 1 1 | N T i |
] Liquefaction - 3 -
] I . 8 -
0.7 - i
1 B 8 i
1 - @ -
4 w0
0.6 / i 2 i _
] S 1003 -
* ] i S ] B
& L8] :
w0 1 | 5 -
O 05 o E i
5 ] / -
k) ] / 3 a
E= L =
5 ]
< 04 S
ﬁ ] / ° I °
g wnt
] J / L =
9 03 / i £
=] 1 L ]
> 1 =
(@) ] L
0.2 // I
] / - 0.1 1 10
0.1 r Normalized friction ratio (%)
:'___,..--"'""# : Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
] No Liquefaction [ g:grengi; Cyclic liquefaction and strength loss likely depending on loading and ground
0 T T T T T T T T T T T

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
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This software is licensed to: Geocon Incorporated

CPT name: CPT-05

Norm. cone resistance

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio

SBTn Plot Norm. Soil Behaviour Type

e—— Iy el
T — \ 77777
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 30.00 ft Fill weight: 125.00 Ib/ft3 SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only : : y ’ :
Peak ground acceleration: 0.4 Use fill: Yes Limit depth applied: No [l 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated CPT name: CPT-05

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
~—— . FILL
2 2 2
— L]
4 g . 4 4
6 . 6 6
8 . 8 8
10 ) . 10 10
12 . 12 12
14 < 14 14
bl .
16 — . 16 16
18 )J l 18 18
~ 20 — — ~ 20 ~ 20
g7 < € € i € g
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44 — = 44 44
50 100 150 200 1 2 3 4 0 0.5 1 1.5 2 0 1 2 3 4 5 6 0
qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
Qe Total cone resistance (cone resistance . corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms

CPT file : CPT-06

Input parameters and analysis data

Analysis method:

Points to test:
Earthquake magnitude M,;:  7.76
Peak ground acceleration:  0.44

Cone resistance

NCEER (1998)
Fines correction method: NCEER (1998)
Based on Ic value  Average results interval: 3

G.W.T. (in-situ): 30.00 ft
G.W.T. (earthq.): 30.00 ft

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
SBTn Plot

Friction Ratio

Use fill:
Fill height:
Fill weight:

Trans. detect. applied:

K, applied:

Location : Geocon Project No. G1753-32-02

1
10
11
12
13
14
15
16
17
18
19

w N

© 0w N o u b

2

Yes Clay like behavior
10.00 ft applied: Sands only
125.00 Ib/ft3  Limit depth applied: No
Yes Limit depth: N/A
Yes MSF method: Method based
CRR plot FS Plot
: R
2
; B
i
5
. B
, B
|
9
4 B
11 I
.
N B
14 I
-
-~
17 I
18 I
19
___
0 I Doidng earthq. I 0.6 0 I oj@urlingﬁarlthq-jS -
CRR & CSR Factor of safety

Summary of liquefaction potentlal

1,000

100

Normalized CPT penetration resistance

0.1

1 /{ 1 (
) )( )
3 ( 3
4 4
5 \) 5
6 6
7 ) 7 =>
8 \‘ 8 7
> )
g S 9
f_i 10 C 10
811 11 (
12 [’ 12
13 ) 13
14 e 14
15 \ 15
16 >0
,/ j
17 L 17 5
18 > 18 )
19 ( 197
200 400 0I2I4I6I8I10
gt (tsf) Rf (%) Ic (Robertson 1990)
M, =7'/2, sigma'=1 atm base curve
0.8+ : : : : : : : : :
] Liquefaction i
0.7 : / :
0.6 / I
~ ] L
% ] L
8 05 -
L] /T
s /o
X 04
0 T -
o / I
bl ] L
L 034 / L
S ] / ¥
0.2 // I
0.1 i
_'____,..--""""# L
] No Liquefaction |
0

80 100 120 140 160 180 200
Qtn,cs

geometry

1
Normalized friction ratio (%)

Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Geocon Incorporated

CPT name: CPT-06

CPT basic interpretation plots (normalized)
SBTn Plot

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

0.5 0.5 0.5
1 1 1
1.5 4 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
5.5 5.5 ( 5.5
6 6 6
6.5 6.5 — 6.5
7 <" 7 /> 7
7.5 7.5 (r 7.5
8 8 8
8.5 8.5 8.5
g 2 g 1 ( g 2 =
E 95 E 95 E 95 =
fcsL 10 fcsL 10 g 10 g
8 10.5 8 10.5 ‘ 8 10.5 8
11 11 l 11
11.5 11.5 11.5
12 12 12
12.5 {/ 1254\ 12.5
13 ~ 13 / 13
13.5 13.5 14 13.5
14 ) 14 14
<
~—
15.5 — 15.5 15.5
16 16 16
16.5 16.5 ) 16.5
17 — | 17 17
17.5 17.5 17.5
18 18 S 18
18.5 18.5 / 18.5
19 Ié 19 (§ 19
19.5 \ 19.5 \ 19.5
0 50 100 150 200 0 2 4 6 8 10 0.2 0 02 04 06 08 1
Qtn Fr (%) Bq
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.44 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A

Norm. Soil Behaviour Type

Silty sand & sandy silt

Sand & silty sand

Depth (ft)

Sand & silty sand

Silty sand & sandy silt |

Sand & silty sand

01234567 89101112131415161718
SBTn (Robertson 1990)

2 3 4
Ic (Robertson 1990)

SBTn legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to

Il 3. Clay to silty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated CPT name: CPT-06

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
0.5 / 0.5 FiLL 0.5
1 } - 1 gl [ 1
15 — | 1.5 15
S ) z z
2.5 2.5 2.5
3 = 3 3
3.5 3.5 3.5
N = ; ; z
4.5 4.5 4.5
A - s AR
5.5 5.5 5.5
6 < = 6 6 §
6.5 6.5 6.5
1< 8 i i
7.5 7.5 7.5
8 \~ = 8 8
8.5 - 8.5 8.5
~ 9 \ ~ ~ ~ 9 ~ 9
€ o5 > £ £ - £ 95 £ 95
S 10 < S b= = S 10 S 10
[=X Q. Q. Q. Q.
a5 3 3 R & a5
11.5 P4 - 11.5 11.5
[ |
12 // | 12 12
12.5 12.5 12.5
13 () = 13 13
13.5 13.5 13.5
14 )/ = 14 14
1454 ¢ 14.5 14.5 i
154 N = 15 15
15.5 15.5 15.5
16 T - 16 16 ;
) [ | $
16.5 16.5 16.5
17 (’ = 17 17
17.5 - 17.5 17.5
18 > = 18 18
18.5 — 18.5 18.5
19 (/ = 19 19
19.5 N 19.5 19.5
100 200 300 400 1 2 3 4 0 0.5 Duringarthg. 1.5 2 0 1 2 3 4 5 6 0
qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
Qe Total cone resistance (cone resistance . corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-07
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
2 >/ 2 j> 2 I
NS i 4 [
s 6 6 i
8 \ 8 8 I
10 10 10
) A} i
12 12 12
3 < i
—~ 14 14 14
€S 3 i
S 16 16 16
P 2 i
8 18 18 ( 18
- o
20 L 20 K 2 20 During eprthq. H
22 22 22 22 I
y
24 24 24 24 I
<
26 ~_ 26 5’ 26 26 I
28 \ 28 Q 28 28
30 % 30 < 30 30 I
—
Q\ <.
T T T T T I e e e e e T T T
100 200 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.€ 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 [l [l [l [l [l [l [l [l [l [l 1000_ 1 1 | O T B | 1 1 | I T I |
] Liquefaction r
0.7 L8
] 8
. - ]
0.6 / i g
. 67 3 s -
& L5 g
(0] 1 | 5 B
O 05 Q -
5 ] / -
o ] / - =%
] - =
S i
& 04 S
7] ] 3 o
2] / ° g
T - s
2 03 // - £
O ] - o]
> 1 =
(@) 4 L
0.2 // I
] / - 0.1 1 10
0.1 r Normalized friction ratio (%)
:'___,..--"'""# : Zone A;: 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
] geometry
{0 o e e e s e e e By s e s e e i e

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
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This software is licensed to: Geocon Incorporated

CPT name: CPT-07

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
/ N Silty sand & sandy silt
1 / 1 \\ 1 1 1 Clay &a;tg"j“ clay
2 \ 2 /J 2 2 2 Clay
3 ,/ 3 _J 3 3 3 Clay &?1'11) clay
4 44—~ 4 4 4
Q ( i
5 1 5 5 5 5 & sandy silt |
6 e ————— 6 ) 6 6 6
> )]
7 g;—’ 7 7 7 7 d
8 8 8 8 8 dy silt |
9 ‘\ 9 9 9 y
10 ( 10 10
11 ( 11 11 Very denserstiff soil
12 12 12
13 ( 13 = 13 ‘CI Y
S Very dense/stiff soll
e 14 '( - 14 2 - 14 - e c by
£ 15 £ 15 £ 15 = e ;
S 4 > - ( = = - Very dense/stiff soil
g d g1 2 g 10 g g
& 17 ) & 17 Pd 817 A &
18 <\ 18 18
19 } 19 \ 19 Clay
20 { 20 ) 20
21 21 S 21
22 22 < 22 Clay &silty clay
23 \ 23 S 23 Clay & silty clay
24 / 24 2 24 y & i ty clay
25 /’ 25 ~ 25 Olay
26 L 26 — 26 Clay &sil
~ < y &silty clay
27 \ 27 ¢ 27 IClay &silty clay
28 ‘) 28 ( 28 Very dense/stiff soll
29 g 29 ~ 29 ‘Clay
30 - 30 S 30 Clay &si
y &silty clay
31 — 31 < 31 Very dense/stiff soil
N
T T T T T T T T T T T T T T T T T T T T | T T T T
0 50 100 150 200 0 2 4 6 8 10 0.2 0 02 04 06 0.8 1 01234567 8 9101112131415161718
Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3 SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only : : ¥ " .
Peak ground acceleration: 0.4 Use fill: Yes Limit depth applied: No B 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated CPT name: CPT-07

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
1 / 1 1 || 1 FILL 1 i
2 2 2 = 2 2 ;
3 ( 3 3 . 3 3
4 { 4 4 . 4 4
5 5 5 . 5 5
6 r 6 6 B 6 6 g
7 > 7 7 . 7 7
8 ( 8 8 . 8 8
9 9 9 . 9 9 g
10 10 . 10 10
11 11 . 11 11
12 12 . 12 12 8
13 13 . 13 13
14 / 14 14 14
£ 15 ) £ 15 e . £ 15 £ 15
S 16 = 16 S = 16 S 16 4
S = = ] 2 =
817 J 8 17 8 . 8 17 & 17
184K N\ 18 n 18 18
19 ) 19 ! 19 19
20 ‘ 20 m 20 20 8
21 L 21 . 21 21
22 5 22 . 22 22
23 23 . 23 23
24 24 . 24 24
25 / 25 . 25 25
P
26 ~\> 26 . 26 26 !
27 \ 27 . 27 27
28 5 28 . 28 28
29 29 29 29
< B
30 30 . 30 30 i
31 31 31
~ T T T T | _- T T T T T T ¥
50 100 150 200 250 1 2 3 4 0 0.5 1 1.5 2 0 1 2 3 4 5 6 0
qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
Qe Total cone resistance (cone resistance . corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-08
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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200 400 600 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 06 0 05 1 15 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety

M, =7'/2, sigma'=1 atm base curve Summary of liquefaction potential
[l [l [l [l [l [l [l 1 1 1

0.8 : : : 1,000
Liquefaction r

/

0.6

100

0.5 / i

A

Cyclic Stress Ratio* (CSR*)
Normalized CPT penetration resistance

/ :

0.2 / |
/ - 0.1 1
0.1 r Normalized friction ratio (%)

el L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading

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

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

[ o e e e e e s e
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This software is licensed to: Geocon Incorporated

CPT name: CPT-08

Norm. cone resistance

Id

/\/

10

11

Depth (ft)

12

13

1\

14

15

16

17

18

19

A

20

21

—

0 50 100

Qtn

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

150

200

NCEER (1998)
NCEER (1998)
Based on Ic value

7.76
0.44

Depth to water table (insitu): 30.00 ft

Depth (ft)

CPT basic interpretation plots (normalized)
SBTn Plot

Norm. friction ratio

—

s

™\

\/

10

11

12

13

14

15

16

17

18

19

20

21

>

|~ IV

2 4 6 8 10

Fr (%)

Depth to water table (erthg.): 30.00 ft
Average results interval: 3

Ic cut-off value:
Unit weight calculation:

Use fill:

Fill height:

2.60

Yes
10.00 ft

Depth (ft)

Based on SBT

Nom. pore pressure ratio

10

11

Depth (ft)

12

13

14

15

16

17

18

19

20

21

0.2 0

Bq

Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

0.2 04 06 08 1

125.00 Ib/ft3
Yes

Yes

Sands only
No

N/A

Norm. Soil Behaviour Type

e Sand J)’F
Very dense/stiff soil |

Clay & silty clay

Clay

Clay & silty clay

Silty sand & sandy silt |
Sand & silty sand
3
= Vi
=¥ ery d
8 Very
Very
\ony
TV y
144
154
16 Very dense/stiff soil |
174
18
o Sty sand & sandy sil
20
Very dense/stiff soil
21
T T T T T
2 3 4 01234567 89101112131415161718
Ic (Robertson 1990) SBTn (Robertson 1990)

SBTn legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated

CPT name: CPT-08

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot

~N [e)}
avas
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Depth (ft)
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N\
Depth (ft)

Depth (ft)

12

\

13

14

15

16

17

18

19

NS~ N

20

21 N
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200
Abbreviations

FS:
Volumentric strain:

400 600 1 2 3 4 0 0.5 1 1.5
qt (tsf) Ic (Robertson 1990) Factor of safety

Total cone resistance (cone resistance . corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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2

Depth (ft)

10

11
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Strain plot
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1 2 3 4 5
Volumentric strain (%)
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Vertical settlements

0
Settlement (in)
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-09
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 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 N — 1 I
2 ~ 2 Vs 2
1 C ; y 3 R
N\ Ll
4 ] 4 4 I
5 > 5 I
6 6 6 I
7 7 7
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8 \’ 8
m l I
£ 9 \\ 9 9 9 I
°
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12 \ 12 [) 12 12 I
13 \ 13 13 13
14 { 14 14 14 I
15 / 15 \ 15 15 I
16 \ 16 { 16 16 I
17 \ 17 17 17 I
18 18 ; 18 18 I
19 Ot 19,....,....,....,19 ; ; ; 1
0 100 200 300 0 2 4 6 8 10 0 0.2 W 04 0.€ 0 0.5 W 15 2
qgt (tsf) Rf (%) Ic (Robertson 1990) ICRRy&CSR. Factorofastfety
M, =7'/2, sigma'=1 atm base curve Summary of liquefaction potentlal
08 [l [l [l [l [l [l [l [l [l [l 1,000_ 1 1 [ T | 1 11 II_
] Liquefaction - 3 ; -
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] -
- - !) -
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4 B g 100 =
& - B :
S 0.5 / i o] -
kR / S -3
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S i
& 04 S
o ] 3 i)
2] / R
T - s
2 03 // - g
O ] - o]
> 1 =
@] B L d ]
0.2 - // : = e Q.
] / - 0.1 1 10
0.1 r Normalized friction ratio (%)
:'___,..--"'""# : Zone A;: 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
{0 o e e e s e e e By s e s e e i e

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
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This software is licensed to: Geocon Incorporated

CPT name: CPT-09

CPT basic interpretation plots (normalized)
SBTn Plot

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 applied: Yes
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT E(IjaypI:?(e behavior applied:  Sands only
Peak ground acceleration: 0.44 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A

Norm. Soil Behaviour Type
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SBTn legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated CPT name: CPT-09

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
0.5 0.5 Fid 0.5
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18 \ = 18 18
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19 19 T T T T T T 19
0 100 200 300 1 2 3 4 0 1 2 3 4 5 6 0
qt (tsf) Ic (Robertson 1990) Ol Volumentric strain (%) Settlement (in)
Abbreviations
qe: Total cone resistance (cone resistance qc corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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Geocon Incorporated
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-10
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =7'/2, sigma'=1 atm base curve Summary of liquefaction potentlal
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0.1 r Normalized friction ratio (%)
:'___,..--"'""# : Zone A;: 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
] geometry
[0 s e B B

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
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This software is licensed to: Geocon Incorporated

CPT name: CPT-10

Norm. cone resistance

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio

SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3 SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only : : y ’ :
Peak ground acceleration: 0.4 Use fill: Yes Limit depth applied: No [l 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated

CPT name: CPT-10

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
qe: Total cone resistance (cone resistance qc corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms
CPT file : CPT-11
Input parameters and analysis data

Location : Geocon Project No. G1753-32-02

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,,=7'/2, sigma'=1 atm base curve Summary of liquefaction potentlal
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1 No Liq uefaction | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
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L L L L L L L L L B BN B 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
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This software is licensed to: Geocon Incorporated

CPT name: CPT-11

Norm. cone resistance

CPT basic interpretation plots (normalized)
SBTn Plot

Norm. friction ratio

Nom. pore pressure ratio
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Qtn Fr (%) Bq
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.44 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A

Norm. Soil Behaviour Type
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SBTn legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to

Il 3. Clay to silty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated

CPT name: CPT-11

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot
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qt (tsf) Ic (Robertson 1990) Factor of safety

Abbreviations

Qe Total cone resistance (cone resistance . corrected for pore water effects)
Ic: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-12
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =7'/2, sigma'=1 atm base curve Summary of liquefaction potentlal
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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
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This software is licensed to: Geocon Incorporated

CPT name: CPT-12

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio
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Qtn Fr (%) Bq

Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 30.00 ft Fill weight: 125.00 Ib/ft3
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.76 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.44 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): 30.00 ft Fill height: 10.00 ft Limit depth: N/A
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SBTn Plot Norm. Soil Behaviour Type
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SBTn legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [] 5. sSilty sand to sandy silt 7] 8. Very stiff sand to

Il 3. Clay to silty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Geocon Incorporated

CPT name: CPT-12

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot
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Abbreviations

Qe Total cone resistance (cone resistance . corrected for pore water effects)
Ic: Soil Behaviour Type Index

FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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LIQUEFACTION ANALYSIS REPORT

Project title : North River Farms Location : Geocon Project No. G1753-32-02
CPT file : CPT-13A
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 30.00 ft Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 30.00 ft Fill height: 10.00 ft applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 125.00 Ib/ft3  Limit depth applied: No
Earthquake magnitude M,;:  7.76 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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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
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