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1.0 INTRODUCTION

This report presents the results of a geotechnical investigation by Group Delta Consultants (Group
Delta) for the Aztec Stadium (Stadium) that is part of the redevelopment of the SDCCU site (overall
site) into the San Diego State University Mission Valley (SDSU MV) campus. The ultimate
developmentof the site (Full Build Out) will consist of a Stadium, Campus Expansion, Tailgate Park,
Hotel and.Conference Center, Residential, and Park Space. Figure 1, Site Location, shows the
location of the project. Figure 2, Proposed Development, shows the plan layout of the Stadium.

The purpose of this report is to provide geotechnical information to support the collaborative
design-build procurement of the project. This report provides interpretations of the geologic and
geotechnical conditions observed and recommendations for design and construction of the
Stadium, the Phase 1A Gradingand the portion of the Phase 1B Grading that is the responsibility of
the Stadium Contractor.

Group Delta 2019submitted a separate geotechnical investigation report (Group Delta, 2019b) for
the grading and civil works (Site Development) and another report regarding the subsurface
environmental conditions (Group Delta, 2019c) of the SDCCU stadium site (overall site).

Group Delta developed the recommendations from reviewing the previous studies referenced in
this report, recent subsurface exploration and laboratory testing, geologic and geotechnical
engineering interpretation and analyses,-and our previous experience with similar geologic
conditions.

1.1 Scope of Services

This report was prepared in general accordance with the provisions of the referenced proposal
(GDC, 2019a). In summary, we provided the following scope of services.

° Review of the previous geologic and geotechnical studies referenced in this report.
Plate 1, Geotechnical Map, shows the locations of relevant prior exploratory
borings. Appendix A provides the records from these explorations.

° Subsurface exploration consisting of 17 exploratory borings and five Cone
Penetration Tests (CPTs) at the approximate locations shown on Plate 1,
Geotechnical Map. Appendix B provides records from these explorations.

. Laboratory testing of soil samples collected from the borings. Laboratory tests
included sieve analysis, Plasticity Index, Expansion Index, corrosion (pH, resistivity,
soluble sulfate and chloride), shear strength (direct shear) and compressibility
(consolidation). Appendix C provides a summary of the laboratory test results.

° Engineering analysis of the field and laboratory data to develop geotechnical
parameters and preliminary recommendations for design and construction.
° Preparation of this report with our findings, conclusions and recommendations.
|
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1.2 Site Description

The Stadium site (including the Tailgate Parks to the west) occupies about 26 acres in the
northwest portion of the approximately 170-acre former SDCCU stadium site, as shown on Figure
1, Site Location. The existing stadium is located directly southeast of the new Stadium. The site is
currently used for surface parking and it is covered with asphalt paving.

Surface_elevations vary from about 50 to 95 feet NAVD 88. The ground surface slopes to the
southwest to a minimum elevation of about 50 feet and then ascends northeast to an elevation of
about 80 feet due to the placement of fill for the existing stadium. The basis of elevations stated
further in this report is NAVD 88, unless noted otherwise.

1.3 Proposed Development

We have based our understanding of the project on information in a San Diego State University
Football Stadium Study.(Populous, 2018) and the Phase 1A and B Grading Plans and Conceptual
Phasing Plan (Rick Engineering, 2019a and 2019b). Figure 2, Proposed Development, shows the
plan layout of the project. Plate 1, Geotechnical Map uses the “Opening Day” cut/fill exhibit as the
base map.

The overall site will be developed in two main phasesreferred to as Opening Day and Full Build
Out. The Opening Day configuration comprises the new Stadium, temporary surface parking
surrounding the Stadium, and the Park Space along the southern and eastern perimeter of the
overall site. Full Build Out replaces the temporary surface parking with a Campus Expansion,
Tailgate Park, Hotel & Conference Center, and Residential areas.

1.3.1 Stadium Structure

The Stadium will have 35,000 seats. The Stadium will consist'of the following components:

e Service Level

e Field Level

e Main Concourse

e Upper Seating Bowl

e Elevated Club Lounges and Suites

The Service Level is located within the western and southern portions of the Stadium below the
Main Concourse. This level will be partially underground, and it will have locker and field club
rooms, and a loading dock. It will be constructed using free-standing retaining walls with soil
backfill to tie into newly formed fill platforms with temporary slopes. The retaining walls will be up
to 30 feet high.

The Main Concourse and Field Levels will be cast-in-place concrete structures. The lower seating
bowl from the Main Concourse Level to the Field Level will be on-grade or above occupied

N
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structures associated with the Field Level. The upper seating will be elevated cast-in-place
concrete. The Main Concourse will also have numerous one story “Garden Buildings” constructed
with cold formed metal or Concrete Masonry Unit (CMU) walls.

The Upper Seating Bow! will primarily be structural steel. The Elevated Club lounges and Suites will
be located within the western portion of the Stadium above the Service Level. These structures
will also be'structural steel.

Foundation loads and settlement tolerances are not known at this time.
1.3.2 Site Formation and Civil Works

The Stadium Contractor will complete the entire Phase 1A Grading and the part of the Phase 1B
Grading that will demolish the existing SDCCU stadium within the southeast portion of the Stadium
site.

Cut and fill grading will form the site tofour levels by placing fill to establish the Main Concourse
level with cuts to create the Field Level and associated slopes for the Stadium seating. The table

below summarizes grading planned for the four levels.

GRADING DATA

Grading Finished Subgrade Maximum Cut Maximum Fill
Level Elevation, feet Thickness, feet Thickness, feet
Field 56.0 10 0

Loading 56.0 10 <5

Locker Room 60.0 10 5
Concourse 87.0 <5 30

Cut and fill volumes are estimated to be 180,000 cubic yards (CY) and 270,000 CY with a netimport
of 90,000 CY. A temporary borrow area is planned south of the Stadium.

Permanent and temporary cut and fill slopes will be formed at 2:1 (horizontal:vertical) to a
maximum height of about 30 feet. The Phase 1A grading includes retaining walls with a maximum
height of about 25 feet to reconfigure an existing loading ramp for the SDCCU stadium. The
reconfigured loading dock will be removed when the SDCCU stadium is demolished.

New streets will be modified 2-lane collectors that border the north, west and south perimeters of
the Stadium site. These streets will be constructed according to City of San Diego Standard
Drawings, Schedule J, Pavement Design Standards.

)
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Surface parking covered with asphalt concrete or gravel is planned for Opening Day in areas north,
west and south of the Stadium. The Stadium Contractor is not responsible for construction of
these improvements. Above and below ground parking for the Campus Expansion and the Hotel &
Conference Center, and the Tailgate Park will ultimately replace the surface parking.

Existing sewer, storm drain, and dry utilities will be abandoned. New temporary sewer and storm
drain will be installed to tie into existing utilities. A temporary desilting basin will be constructed
south of the Stadium.

1.4 Previous Site Use and Development

AECOM (2015) prepared a Geotechnical and Geologic Evaluation Report for a proposed National
Football League stadium to the replace the SDCCU stadium that opened in 1967. This report
summarized the prior use and development of the site. Salient information is provided below.

e There were two previous quarries. They were located near the northeast and western
perimeters of SDCCU stadium. We noted an anomalously thick clay layer in Group Delta
explorations S-2 and CPT-2 that may be related to prior mining.

e About 35 feet of fill, ormore in localized areas, was placed around the perimeter of SDCCU
stadium. The fill was placed to raise the stadium site above the floodplain and to establish
a field level at +50 feet Mean Sea Level (MSL). The fill was sourced from hillsides located
north and northwest of the overall site in areas mapped as underlain by the Stadium
Conglomerate (Kennedy and Tan, 2008). The Stadium Conglomerate possesses a relatively
high percent of gravel, cobbles and boulders.

e Steel H-Piles (HP 8X36, 12X53, 12X74 and 14X102) support the original stadium. AECOM
indicated that based on as-built drawings, the piles were driven to refusal and they extend
10 to 20 feet into formational materials. Recorded pile tip elevations on the south side of
the stadium ranged from +1 to +9 feet MSL (66 to 77 feet long) and recorded pile tip
elevations on the north site of the stadium ranged from -12 to -24 feet MSL (70 to 100 feet
long). Tip levels varied because the formational materials were shallower on the south side
of the stadium. Batter piles support lateral loads.

e Cast-in-Drilled-Hole (CIDH) piles support the enclosure of the southeast side of the stadium
that opened in 1997. AECOM indicated that based on the geotechnical report and
structural drawings, the piles were designed considering end bearing and they extend 5
feet into formational materials, or the basal gravels that overlies this formation. Pile
diameters ranged from 36 to 72 inches and specified pile tip levels ranged +12.6 to -9 feet
MSL (70 to 95 feet long). As-built or construction records were not available.

N
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1.5 Previous Geotechnical Studies

AECOM (2015) and Geocon (2016) completed prior geotechnical and geologic evaluations for the
redevelopment of the SDCCU stadium site. These evaluations reviewed existing geotechnical and
geologic information and did not include any additional subsurface exploration. Relevant
information from these evaluations is included in this report.

It is important to note these evaluations provided different opinions regarding the potential for
liguefaction. Geocon made a qualitative evaluation by assuming that most of the alluvial soils are
geologically old, and therefore should not be susceptible to liquefaction. AECOM made a
guantitative evaluation by using the few geotechnical test borings completed at the site with soil
resistance data (Standard Penetration Test blow counts) to estimate about 2 to 6 inches of
liguefaction-induced settlement. AECOM therefore concluded there was “moderate to high”
potential for liquefaction. Note also that Geocon’s assessment was for the entire site, while
AECOM'’s assessment waslimited to a stadium located in the northeast portion of the site, and an
alternate stadium located in the northwest portion of the site. The assessment of liquefaction in
this report using site specific subsurface data supersedes these desk study type evaluations.

Additional data is available from the geotechnical studies completed for the Mission Valley West
Light Rail Transit (LRT) that runs east-west near the southern perimeter of the overall stadium site.
The As-Built Log of Test Borings (dated 1999, as referenced in Gillingham Water and CH2M, 2018)
for the portion of the alignment within the site includes 21 geotechnical explorations. The records
from these explorations indicate subsurface conditions similar to those interpreted from Group
Delta’s current explorations and described in the report.

Large diameter Cast-In-Drilled (CIDH) piles support this segment of the LRT that derive supportin
the underlying gravels and formational materials. We understand from anecdotal construction
information (Curt Scheyhing, 2019 personal communication) that construction of some of these
piles experienced unusual difficulties with soft soils that may have been the remnants of prior local
mining operations. CIDH pile construction was able to remove gravels with some difficultly using
conventional rock drilling and excavating equipment and tooling.

1.6 Previous Environmental Subsurface Explorations

Since 1992, numerous groundwater monitoring wells have been constructed within the overall
site. These wells are part of on-going investigation and remediation activities for petroleum
hydrocarbon impacts to soil and groundwater resulting from operations at an adjacent tank farm.
The records from these well installations include descriptions of soil and rock types and layers
observed from drilling cuttings. Most of the well installations did not collect samples of the soil
and rock and they did not obtain geotechnical sampler resistance data, such as Standard
Penetration Tests. Plate 1, Geotechnical Map, shows the locations of relevant prior exploratory
borings. Appendix A provides the records from these explorations. We have used the data from
some of these installations to help develop the Geologic Cross Sections, Plates 2A through 2C.

N
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2.0 FIELD AND LABORATORY INVESTIGATION
2.1 Current Subsurface Exploration

The current subsurface exploration consisted of 13 exploratory borings within the Stadium site
(designated S-) that were advanced using a combination of hollow stem auger, rotary wash, casing
advancement, and rock coring drilling methods to depths ranging from 30 to 100 feet. Four
explorations from the Site Development (designated a B-) that are located south of the site in a
proposed borrow area are included in the interpretation and analyses for this report. The borings
were completed during February and March 2019.

Five Cone Penetrometer Test (CPTs) were also completed. Downhole seismic data were recorded
for three of the CPTs, which are further designated as Seismic CPTs (SCPTs). CPT-2 initially
encountered refusal at a depth of about 25 feet due to gravel and cobbles causing resistance to
further advancement and flexure of the CPT rods. CPT-2 was reattempted by locating a second CPT a
few feet away, which was able to be advanced to a depth of about 45 feet where refusal on gravel
and cobbles was encountered. SCPT-7 and CPT-11 both encountered relatively shallow refusal on
gravel and cobbles at about 17 feet. The CPTs were advanced on March 18 and April 8, 2019.

Note the SDCCU stadium precluded exploration within a large area of the overall site. The stadium
occupies about 20 acres of the overall 170-acre site. Plate 1, Geotechnical Map, shows the
approximate locations of the explorations. Appendix B provides records from these explorations.

2.2 Laboratory Testing

Soil samples were collected from the borings for laboratory testing." The geotechnical testing
program included sieve analyses and Plasticity Index testing to aid-in soil classification using the
ASTM Unified Soil Classification System (USCS). Index tests were also conducted to help evaluate
the soil expansion potential and corrosivity. Direct shear andconsolidation tests were conducted
on relatively intact samples to evaluation soil strength and compressibility. Maximum density,
optimum moisture content and R-Value tests are in progress. The laboratory test results are shown
on the Current Exploration Records in Appendix B and in Appendix C.

3.0 GEOLOGY AND SUBSURFACE CONDITIONS

The site is located within the Peninsular Ranges geomorphic province of southern California. This
province stretches from the Los Angeles basin to the tip of Baja California. It is.characterized as a
series of northwest trending mountain ranges separated by subparallel fault zones. The site is
located within the coastal plain transected by the west-flowing San Diego River drainage known as
Mission Valley and it is underlain at depth by Eocene-age sedimentary deposits mapped as the
Friars Formation (Map Symbol Tf).

The Friars Formation consists of six intertonguing, depositionally time-equivalent facies ranging
from deep-marine, fine-grained siltstone and claystone to the southwest and continental, coarse-

Y
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grained sandstone and conglomerate to the northeast. The Friars Formation are nonmarine and
near-shore deposits of lagoonal sandstone, siltstone, and claystone. The Friars Formation is found
in Mission Valley at elevations below approximately 160 feet Mean Sea Level. Regionally, the Friars
Formation dips gently to the southwest between 3 and 5 degrees.

Thick depositsof poorly consolidated, mostly granular alluvium associated with the San Diego River
and Murphy Creek drainages, local deposits of slopewash and colluvium, and relatively shallow fill
soils associated with the original stadium construction overlies the Friars Formation. These materials
are collectively referred to as Surficial Soils - Undifferentiated (Map Symbol su) in this report.

Figure 3, Geologic Map depicts the general geology in the site area. Plates 2A through 2C are
geologic _cross sections through the site. The sections below describe the geologic units
encountered.

3.1 Friars Formation

As encountered in the explorations completed for this investigation and those conducted for the
previous environmental monitoring well installations, the elevation of the top of Friars Formation
ranges from 25 feet in the northwest portion of the overall site to less than 0 feet in the central
portion of the overall site (including the SDCCU stadium footprint). The elevation of the top of the
Friars Formation rises in the southeast portion of the.overall site to about 25 feet. The elevation of
the top of the Friars Formation under the Stadium site varies up to 40 feet, ranging from a high of
about 35 feet in the northwest portion-of the site to a low of about -5 feet in the eastern portion
of the site.

The overall site is located at the confluence of two major drainages - the San Diego River and
Murphy Creek. We interpret that the variability of the elevationof the top of Friars Formation
occurs from erosion of the San Diego River and Murphy Canyon paleochannels into this formation
below the SDCCU stadium. Significant and abrupt declines in elevation occur northwest to
southeast from transitions at the margins of the paleochannels. Geologic Cross Sections B-B’ (Plate
2B) and C-C’ (Plate2C) depicts this paleochannel as the significant drop in the elevation of the
Friars Formation across a short horizontal distance. Note the eastern margin of the paleochannel is
inferred because we were unable to conduct subsurface exploration in the stadium.

As observed in all our deep borings, the Friars Formation generally consists of gray to yellowish
brown, interbedded, fine- to coarse-grained silty sandstone with some fine gravel and gray, sandy
siltstone with minor amounts of gray claystone. Auger cuttings and drive samples obtained from
these materials were observed to be sand with silt (SP-SM), silty and clayey sand (SM, SC), and
lean to fat clay (CL, CH). The apparent density was dense to very dense considering SPT blow
counts and the consistency was very stiff to hard considering the undrained shear strength
obtained from hand-held Pocket Penetration and Torvane tests.
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3.2 Surficial Soils - Undifferentiated

The thickness of the Surficial Soils - Undifferentiated (map symbol su) varies across the overall site
based on the elevation of the top of Friars Formation. The thickness of these materials ranged
from an average of 25 to 60 feet in the northwest portion of the overall site, to more than 50 to 75
feet in the central portion of the overall site. The thickness of these materials in the Stadium site
ranged from 25 to 75 feet. They are thicker in the central to southcentral to southeastern areas of
the Stadium Site. These materials are subdivided into Surface Gravel/Fill, Middle Sand/Fine-
Grained Soils, and Basal Gravel. These units are described in the following sections.

3.2.1 Surface Gravel/Fill

Historical topographic maps indicate that at least three separate active river channels existed
through the overall site with.the broadest U-shaped meander near Murphy Canyon extending
north almost to the current Friars Road alignment U.S Department of the Interior, 1903). The
Murphy Canyon drainage empties into the site from the north. Deposition of coarse-grained
alluvium within these river and stream/channels has created locally discontinuous gravel layers
across the site in the near surface elevations.

Various amounts of fill placed during previous quarrying activities and the original stadium and
parking lot construction also cover the site. Historical-records indicate that up to 35 feet of fill, or
more in localized areas, was placed around the perimeter of the stadium to raise grades above the
floodplain. The fill materials were apparently imported from nearby excavations.

These soils were observed in the borings to mostly consist of poorly to well graded sand (SP, SW),
silty and clayey sand (SM, SC), silty to clayey gravel (GM, GC) and gravel and cobbles. The apparent
density ranged from loose to dense considering SPT blow counts, some of which were erroneously
impacted by the gravel and cobbles.

3.2.2 Middle Sand/Fine-Grained Soils

Sea level transgressions in the last 10,000 years backfilled the San Diego River channels with finer
grained alluvial deposits including silt, clay, sand, and finer gravel. The Middle Sand/Fine-Grained
Soils unit was encountered in all the explorations.

These soils were observed in the borings to mostly consist of poorly to well graded'sand (SP, SW),
silty and clayey sand (SM, SC), silty to clayey gravel (GM, GC) and gravel and cobbles. The clay soils
observed in the borings were mostly medium plasticity lean clay (CL). The apparent density
ranged from loose to dense and the consistency ranged medium stiff to stiff, considering SPT blow
counts and hand-held Pocket Penetration and Torvane tests. Some of the SPT test were
erroneously impacted by loose flowing sands or gravels and cobbles.
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3.2.3 Basal Gravel

The Basal Gravel consists of San Diego River alluvium deposited unconformably on the erosional
contact with the Friars Formation. The Basal Gravel appears to be located within the old San Diego
River paleochannels that formed from sea level changes and regional uplift over the past several
hundred thousand years.

These soils were observed in the borings to mostly consist sandy coarse gravel and boulders up to
two feet in diameter. Since the subsurface exploration used small diameter drilling methods
(augers and drill bits less than 8-inches in diameter) maximum clast sizes were not directly
observed. However, historical documents, nearby riverbed exposures, and our experience with
construction projects in Mission Valley provide us with these data. The apparent density ranged
from dense to very dense considering SPT blow counts, most of which were erroneously impacted
by the gravel.

3.3 Groundwater

Groundwater was measured during drilling in the subsurface explorations completed for this
investigation (except S-9, S-13 and B-14 where the drilling method and/or conditions did not allow
for measurement) at elevations of 42 to 49 feet along the northern portion of the overall site and
at elevations of 36 to 40 feet in the southwest portion of the overall site. Groundwater was
measured below the Stadium site at elevations ranging from 36 to 49 feet. The lower
measurements are from explorations in-the southern‘area of the Stadium site.

Local variations in groundwater elevation up to 7 feet were measured in adjacent explorations.
This variation may be due to: 1) groundwater measurements were conducted when the drilling
was finished, and the groundwater level may not have stabilized; 2) groundwater may be locally
perched on less-permeable, fine grained soils; or 3) a combination of the two. The apparent
gradient across the site from northwest to southwest is approximately 7 degrees as measured in
the explorations.

Groundwater was also measured in select existing monitoring wells constructed by others at the
site following our site investigation. Groundwater was measured below the Stadium-site at
elevations ranging from approximately 44 to 48 feet. Plate 3 shows an interpretation of the
groundwater elevations under the Stadium site using groundwater measurements from: 1) select
explorations by Group Delta and 2) select environmental monitoring wells constructed by others.

4.0 GEOLOGIC HAZARDS

We anticipate the primary geologic hazards to be strong ground shaking from earthquakes and the
associated soil liquefaction. As shown in Figure 4, Seismic Safety Map, the site is within Geologic
Hazard Category 31, which is characterized as having high potential for liquefaction due to shallow
groundwater, major drainages, or hydraulic fills (City of San Diego, 2008). Geologic hazards for the
site are described below.
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4.1 Strong Ground Motion

The site could be subject to moderate to strong ground shaking from nearby or more distant, large
magnitude earthquakes occurring during the expected life span of the project. This hazard is
managed by structural design of the structures per the latest edition of the California Building
Code (CBC, 2016) and California State University requirements. Seismic design parameters are
provided in‘the Recommendations section.

4.2 Earthquake Surface Fault-Rupture Hazard

The potential for surface fault rupture is low. Surface rupture is the result of movement on an
active fault reaching the ground surface. Structuresintended for human occupancy as defined by
the California Geological Survey,{(CGS, 2008) are located outside of Earthquake Fault Zones.

As shown on Figure 5, FaultMap, the closest known active fault is the Rose Canyon section of the
Newport-Inglewood-Rose Canyon fault zone, which is approximately 4 miles to the west of the
overall site.

4.3 Earthquake Induced Ground Failure

Potentially liquefiable soils underlie the site. Liquefaction is the sudden loss of soil shear strength
within saturated, loose to medium dense, sands and non-plastic silts. Liquefaction is caused by the
build-up of pore water pressure during strong ground shaking from an earthquake. We interpret
liguefaction-induced settlement to be the most likely secondary effect to occur given the site
surface and subsurface conditions. The secondary effects of liquefaction are sand boils,
settlement, and instabilities within sloping ground (lateral spreading, seismic deformation and flow
sliding). Associated with earthquake-induced ground failure is seismic compaction, which is the
densification of loose to medium dense granular soils that are above groundwater.

4.3.1 Results of Liquefaction Analyses

Based on the results of analyses to evaluate the triggering of liquefaction, the potential for
liguefaction is widespread throughout the Surficial Soils - Undifferentiated that are below
groundwater. Significant variations in the estimated liquefaction-induced settlement occur from
differences in the thickness of these soils and the depth to groundwater, which varies with'changes in
surface elevations. In addition, there are local zones of relatively thick non-liquefiable clayey soils.
Provided below is a summary of the main findings of the analyses.

e Total settlement is estimated to range from 1 to 5 inches.

e The estimates of total settlement could increase by about one-third, ranging from 1.5 to
6.5 inches, depending on the assumptions used in the analyses.

e The estimates of total settlement increase by 0.5 inches using seismic design inputs from
expected Building Code revisions (ASCE 7-16: PGAM = 0.58g, Mw = 6.89).

e The largest settlements are estimated to occur within eastern portion of the Stadium site.
N
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The table below provides estimated total dynamic (liquefaction and seismic compaction)
settlement within each development area. A summary of these estimated settlements is also
included on Plate 4.

ESTIMATED DYNAMIC SETTLEMENT

Exploration TE:::;:;E: :;tls’n:la;:y Total Settlement, Inches
S-1 10 1
S-2 10 2
S-3 5 2
S-4 <5 1
S-5 25 4
S-6 0 1
S-7 10 1
S-8 25 5
S-9 10 2

S-10 20 4
S-11 15 2
S-12 15 2
S-13 20 4

1. Settlement is the combination of liquefaction-induced and seismic compaction. Estimated
magnitude of seismic compaction insignificant.

2. Settlement is a “free-field” estimate that does not consider: a) the shear strain due to
foundation loading, b) contribution of ejecta-related settlement and c) the ability of thick
non-liquefiable soils above groundwater to attenuate the estimated settlement.

Differential settlement over a horizontal distance of 30 to 40 feet may be estimated to be two-thirds
of the total settlement. Consequently, differential settlement in some areas exceed thresholds that
allow for conventional shallow foundations, such as 1 to 2 inches over 30 feetfor multistory
structures and 2 to 4 inches over 30 feet for single story structures (ASCE 7-16, Risk Category lll). The
thickness of non-liquefiable soils at the surface, removal and recompaction of this material, and the
placement of fill could attenuate differential settlement to the extent that conventional shallow
foundations could be suitable in some areas for certain structures.

Silt and clay soils should not be susceptible to liqguefaction or have the potential to lose shear
strength from strong ground shaking considering the plasticity characteristics obtained from
Plasticity Index testing (Boulanger and Idriss, 2006; Bray and Sancio, 2006).

A
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4.3.2 Methodology

The liguefaction triggering calculations used Standard Penetration Test data (blow counts per foot)
and laboratory test data on the percentage of fines (silt and clay) to obtain the resistance of the
soil to liquefaction, as recommended by the NCEER Workshops (Youd and Idriss, 2001) and
Boulanger and Idriss (2014). Free-field volumetric settlement was estimated using Tokimatsu and
Seed (1987) and Pradel (1998). The analyses adopted the following ASCE 7-10 input parameters:

Peak Ground Acceleration (PGAM): ...coovvevrrveeereeeeiiennnns 0.46g
Earthquake Magnitude (MW): .....cooovieviiierieecee e 6.7
Groundwater Level: .......cccoecvveeeiiciieeeenns + 50 feet NAVD 88

The PGAmwas developed using the maximum considered earthquake geometric mean (MCEg) peak
ground acceleration adjusted for Site Class effects obtained from the SEAOC/OSHPD Seismic
Design Maps Tool in accordance with the 2016 CBC (as referenced in SEAOC/OSHPD, 2019). The
controlling magnitudeused in the liquefaction evaluation was selected by reviewing deaggregation
results obtained from the USGS Unified Hazard Tool (2018b).

4.4 Landslides and Slope Stability

Based on the relatively flat topography of the site and proximity to nearby hillsides, landslides are
not design considerations. Cut and fill slopes planned‘to form the site should possess adequate
surface and overall stability if designed and constructed as recommended in this report.

4.5 Tsunami, Seiche, and Flooding

The site is above the mapped tsunami inundation line and it is outside of the mapped tsunami
inundation area (CalEMA et al, 2009). The site is not located below any lakes or confined bodies of
water so there is no potential for seiches or earthquake induced flooding. The site is outside of
mapped high-risk dam inundation areas on the County of San Diego draft dam failure hazard map
(County of San Diego, 2018).

We understand that a Conditional Letter of Map Revision (CLOMR) prepared by others is revising
the Federal Emergency Management Agency (FEMA) 100-year floodplain in consideration of site
grading and elevations changes.

4.6 Subsidence

Subsidence is customarily associated with long term groundwater extraction. The City of San Diego
(City) is assessing the feasibility of developing the Mission Valley groundwater basin as a
sustainable source of water (Gillingham Water and CH2M, 2018). The City is considering installing
three groundwater extraction wells south and southwest of the Stadium site. The City’s
consultants should address the potential for subsidence considering the proposed SDSU MV
redevelopment. Group Delta should review the assessment made by the City’s consultant.
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5.0 GEOTECHNICAL CONDITIONS

Fill and thick alluvium underlies the Stadium site. We have not differentiated the fill soils from
alluvial soils as discussed in Section 3.0 (Geology and Subsurface Conditions). A northeast to
southwest trending paleochannel (ancient buried stream or river channel) causes the thickness of
these undifferentiated soils to increase from 45 to 55 feet in the northwest portion of the overall
site to more than 65 to 75 feet in the southeast portion of the overall site. The thickness of these
soils under the Stadium site varies from 25 to 75 feet. Formational materials (geologically mapped
as Friars Formation) underlie these soils.

The Surficial Soils - Undifferentiated are predominately coarse-grained soils with apparent
densities that vary from loose to dense with a corresponding variable shear strength and stiffness.
However, there are also significant zones of gravel and clay. Relatively thick (ranging from 5to 15
feet) layers of gravel were encountered near the ground surface, at an intermediate depth, or
above the formational material in 10 of the 13 explorations. In addition, a relatively thick
(ranging mostly from 10 to 15 feet) layer of clay was observed at an intermediate depth in six of
the 13 explorations..Therefore, for geotechnical engineering purposes we subdivided the Surficial
Soils - Undifferentiated into Surface Gravel/Fill, Middle Sand/Fine-Grained Soils, and Basal Gravel to
emphasize the distribution of the gravel and clay soils, as summarized below.

e The gravel in the Surface Gravel/Fill is_not widespread (encountered in four of 13
explorations) and it was observed torange from 10 to 15 feet thick.

e The gravelin the Middle Sand/Fine-Grained Soail is not widespread (encountered in 4 of 13
explorations) and it was observed to range from 5 to 10 feet thick. There are also zones of
clay (encountered in 6 of 13 explorations) that were observed to be to 15 feet thick.

e The Basal Gravel is found along the bottom of the channels eroded into the underlying
formational materials. This gravel was encountered in 6 of 13 explorations and it was
observed to be 10 to 15 feet thick.

Note that gravel can possess relatively high shear strength and stiffness relative to the other soils,
even with the low apparent densities that may exist within the Surface Gravel/Fill. Overburden
stresses and confinement should substantially increase the shear strength and stiffness of the
Basal Gravel. However, the amount of gravel, cobbles and boulders; the distribution'of these sizes;
their roundness or angularity influences their geotechnical engineering characteristics. Apart from
the thickness, the current subsurface data only allows for qualitative, rather than quantitative
assessment of engineering properties.

The formational materials are intermediate geomaterials (informally referred to as soft rock)
consisting mostly of weakly cemented sandstone with localized, strongly cemented concretions
(sediment that hardened into rock) and some thin layers of claystone. We interpret the
formational materials to have geotechnical engineering characteristics like a very dense sand or
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where there is claystone, a clay with a hard consistency, all with a corresponding high shear
strength and stiffness.

Plates 2A through 2C, Geologic Cross Sections A-A’ through C-C’ depicts the interpreted subsurface
conditions. Figures 6A and 6B, Parameter Plots, provides Standard Penetration Test blow counts
(N, corrected.for sampler type only with depth) and the Undrained Shear Strength measures from
hand-held Pocket Penetration and Torvane tests.

5.1 Expansive Soils

Laboratory tests indicate the soils in proposed cut and borrow areas should have a “Very Low” to
“Medium” Potential Expansion. The results of nine Expansion Index (El) tests conducted on bulk
soils samples obtained from the surface to a depth of 5 feet below existing surface levels ranged
from 6 to 75, averaging 43 (Low Potential Expansion) with a median of 50 (borderline Low-Medium
Potential Expansion). Appendix C provides this data.

5.2 Compressible Soils

Compressible soils underlie the site. Most of these soils are sands and gravels that should settle
elastically with the initial fill and structure loading. However, there are local zones of thick clay that
should experience some time dependent consolidation. settlement. The clay has a medium
plasticity and we interpret it to be relatively stiff and slightly overconsolidated from Plasticity Index
data. The insitu moisture contents are near the Plastic Limit and the Liquidity Indices are less than
0.7, which indicate relatively stiff and low compressibility soils. Most of the long-term settlement
should occur in a relatively short time following initial loading. The zones of clay are usually
surrounded by sand, which allows horizontal drainage to more quickly dissipate the excess
porewater pressures that develop from loading. However, there are local variations in the
estimated duration where this condition does not exist.

Provided below is a summary of the main findings of the analyses.

e Total long-term settlement is estimated to range from less than 0.5 to 5.5 inches.

e The estimated duration for settlement to be substantially complete varies from 1 to 12
months.

e The largest settlements and durations are estimated to occur mostly within the eastern
portion of the Stadium site. An anomalously high settlement and duration was estimated
using data from boring S-2 within the Hotel area.

The table below provides the estimated settlement and durations where new fill will be placed. A
summary of these estimated settlements is also included on Plate 4.
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. Saturated Short-Term Long-Term Duration for
New Fill Depth to . . 1as .
. . . Clay Elastic Consolidation | Substantial
Exploration Thickness, Formation, . .
Feet Feet Thickness, Settlement, Settlement, Completion,
Feet Inches Inches Months
S-1 5 57 N/A 1.0 N/A N/A
S-2 20 43 15 2.0 4.5 8-24
S-3 10 44 2 1.0 <0.5 <0.5
S-4 20 34 9 1.5 4.0 3-9
S-5 25 59 10 4.0 5.5 1-3
S-8 20 73 4 4.0 2.0 <05-1
S-9 5 29 N/A 0.5 N/A N/A
S-10 15 70 15 3.0 1.5 2-6
S-11 5 30 10 0.5 1.5 4-12
S-13 10 75 N/A 2.5 N/A N/A

The assessment of settlement and duration is based on engineering analyses using data obtained
from widely spaced explorations, where subsurface conditions could vary significantly across the
site. Due to these uncertainties, the estimated settlement and duration. could vary across
relatively short distances.

Settlement analyses were conducted using the soil profiles and groundwater conditions
encountered in the recent explorations and laboratory test data. The settlement magnitude and
areal distribution was estimated with conventional elastic and consolidation soil mechanics
methods that used SPT correlations to elastic modulus and index property correlations to
consolidation parameters.

Settlement monitoring is recommended to confirm these estimates and to plan the timing for
construction of settlement sensitive improvements.

5.3 Reactive Soils

Seven suites of corrosion tests were completed on bulk soil samples obtained from proposed cut
and borrow areas. Appendix C provides the test results.
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To assess the sulfate exposure of concrete in contact with the site soils, samples were tested for
water-soluble sulfate content. The test results suggest the on-site soils have a negligible potential
for sulfate attack based on commonly accepted criteria. The sulfate content of the finish grade
soils should be established at the completion of earthwork.

The pH, resistivity and chloride contents were estimated to assess the reactivity of the site soils
with buried metals. The test results suggest the on-site soils are corrosive to very corrosive to
buried metals. A Corrosion Consultant should be contacted for specific recommendations.

5.4 Reuse of Onsite Soils

Most of the soilsfrom proposed cut and borrow areas at the site should be sand, sand and gravel,
and gravel that should requiresminimal processing and generally possess good geotechnical
engineering characteristics when used for fill. The On-Site Soils and Materials Management
section of this report provide recommendations for processing.
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6.0 CONCLUSIONS

In our opinion the site is geotechnically suitable for the proposed Stadium. However, design and
construction will need to manage the substantial variability observed in the subsurface materials.
The site is within a broad east-west trending valley that is part of the San Diego River floodplain
and it is located at the confluence of the large Murphy Canyon drainage basin. Consequently,
geologically youngalluvial soils with very variable physical characteristics have filled the valley and
there.is shallow groundwater. The thickness of these soils can fluctuate substantially across the
site. Prior episodes of fill placement and quarrying operations in local areas adds to this variability.
Competent geotechnical materials occur at depths ranging from 25 to 75 feet. Specific conclusions
regarding geotechnical conditions are provided below.

e The Surficial Soils - Undifferentiated consist mostly of sand with significant zones of gravel
and clay. A north to'south trending paleochannel causes large variations of the thickness of
this unit at the margins of the channel. The gravel is pervasive while the clay occurs locally.
Sandstone with local concretions and thin layers of claystone is below these soils.

e The Surficial Soils - Undifferentiated are mostly coarse-grained with apparent densities that
vary from loose to dense with a corresponding variable soil shear strength and stiffness.
When excavated, these materials should generally be a good source of fill. There may be
some processing of wet soils.

e Gravels within the Surficial Soils - Undifferentiated have a higher shear strength and
stiffness compared to the other soils. The gravels are resistant to the installation of ground
improvement columns and piles, but they provide a high geotechnical resistance. When
excavated, they are a good source of fill with some processing of oversize material.

e There are local zones of thick clay that will experience time dependent settlement that
exceeds thresholds that would allow for shallow foundations. Most of the settlement
should occur in a relatively short time following initial loading. However, there are local
variations where the estimated duration could impact the construction schedule.

e The potential for liquefaction is widespread and there are significant variations in the
estimated liquefaction-induced settlement. Consequently, differential settlementis likely
to exceed thresholds that would allow for shallow foundations.

e Groundwater will influence deep construction activities, such as CIDH piling and the
installation of deeper underground utilities. It should not adversely impact most other
construction activities since it was measured to be about 15 feet below the deepest cut.

e New and existing underground utilities below new fill will experience time dependent
settlement locally depending on the timing of their installation following grading.
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7.0 RECOMMENDATIONS

The remainder of this report presents recommendations for earthwork and the design and
construction of the proposed improvements. These recommendations are based on empirical and
analytical methods typical of the standards of practice in southern California and typical San Diego
area construction methods and practice. They are provided for preliminary design and may need
to be updated for design development, the results of field testing (e.g., pile load testing) or actual
subsurface conditions encountered during construction. If these recommendations do not address
a specific feature of the project, please contact Group Delta for additions or revisions.

7.1 General
7.1.1 Design Groundwater Level

We recommend a design.groundwater level of +50 feet.

Note that changes‘in rainfall, irrigation, or site drainage may produce seepage or perched
groundwater at any location within the Surficial Soils - Undifferentiated underlying the site. Such
conditions are difficult to predict and are typically mitigated if and where they occur.

7.1.2 Seismic Design

Seismic design parameters should be evaluated by the Structural Engineer per the California State
University Seismic Design Requirements (CSU, 2016). For reference, seismic design parameters
were also developed in accordance with the 2016 CBC and ASCE 7-10 using the online
SEAOC/OSHPD Seismic Design Maps tool (SEAOC/OSHPD, 2019).-They are based on: 1) an
estimated average shear wave velocity (Vs3o) of about 900 feet per second, 2) an assumed
structure fundamental period of less than 0.5 seconds and 3) Risk Category = lll (Populous, 2018).
The estimated shear wave velocity will be subject to revision based on.upcoming field testing.

Our office should be contacted if the structure fundamental period is 0.5 seconds or greater, as the
applicable classification would be Site Class F per Section 20.3.1 of ASCE 7-10 due to the liquefiable
soils at the site, which requires site-specific ground motion analysis. The table below provides the
parameters.

2016 CBC SEISMIC DESIGN PARAMETERS

Latitude: 32.7843°N Longitude: 117.1224°W
Site Class D*
MCER Spectral Response Acceleration for Short Periods, Ss 1.017 g
MCER Spectral Response Acceleration at 1-second Period, S1 0.390g
Site Coefficient Fa 1.093
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2016 CBC SEISMIC DESIGN PARAMETERS

Latitude: 32.7843°N Longitude: 117.1224°W
Site Coefficient Fv 1.621
Adjusted MCEg Spectral Response Acceleration at Short Periods, Sws 1.112¢
Adjusted MMICEr Spectral Response Acceleration at 1-second Period, Sm1 0.632g
Design Spectral Response Acceleration at Short Periods, Sos 0.741¢g
Design Spectral Response Acceleration at 1-second Period, Sp1 0421g
MCE GeometricMean Peak Ground Acceleration, PGAm 0.456¢g

*Assumes structure fundamental period is 0.5 seconds or less. Subject to change for longer structure periods.
7.1.3 Surface Drainage

Foundation and slab performance depend on how well surface runoff drains from the site. The
ground surface should be graded so that water flows rapidly away from the structures and tops of
slopes without ponding. The surface gradient needed to achieve this may depend on the planned
landscaping. Planters should be built so that water will not seep into the foundation, slab, or
pavement areas. If roof drains are used, the drainage should be channeled by pipe to storm drains
or discharge 10 feet or more from buildings. Irrigation should be limited to that needed to sustain
landscaping. Excessive irrigation, surface water, water line breaks, or rainfall may cause perched
groundwater to develop within the underlying soil:

7.2 Ground Improvement
7.2.1 Purpose and Need

Ground improvement could reduce static and dynamic.settlement to. economically facilitate
construction of the structures for the Full Build Out and mitigate potentially adverse settlement of
utilities. Group improvement is typically completed within the footprint of the more lightly loaded
buildings to reduce settlement or within the footprint of the heavier loaded to reduce liquefaction-
induced loads on the piling used to support these structures. Ground improvement can also be
completed to protect Lifelines, which are structures that are critical for communities and must
remain operational following an earthquake. They are typically selected major roadways, inflexible
essential pipelines, powerlines and communications facilities.

The purposes of ground improvement are to increase the allowable bearing pressure and to
reduce the static and dynamic (liquefaction-induced) settlement. The improved ground will often
support allowable bearing pressures up to 4,000 pounds per square foot (psf) and provide
settlement tolerances ranging from % to 1 inch over a horizontal distance of 30 to 40 feet.
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The following types of ground improvement may be suitable considering the subsurface conditions
at the site.

e Deep Dynamic Compaction
e Vibro-Replacement

e Deep Soil Mixing

e Vertical Drains

Note the variability of the soil physical characteristics, the pervasive gravel, and the observation of
the mineral mica and its corresponding structure in the soil can complicate the use of these
methods at the site. Therefore, an evaluation of their applicability should consider the following
factors:

e Schedule and cost implications associated with a pilot study program with a large upfront
equipment mobilization fee.

e Additional evaluation and design period following the pilot study program.

e Difficulty conducting pre-and post-improvement subsurface exploration for quality control
where there are pervasive gravels.

e Additional construction costs associated with penetrating through pervasive gravels.

The following sections provide additional discussions of the above ground improvement methods.
There is a summary evaluation of their effectiveness at this site, followed by details regarding the
specifics of each of the methods. Note Vertical Drains are included mainly to decrease the duration
of the time-dependent settlement, or as a secondary measure to increase the effectiveness of the
other methods.

7.2.2 Summary Assessment of Effectiveness

To assess the effectiveness of these methods, Group Delta undertook a matrix evaluation of the
geotechnical conditions at the locations of the 13 subsurface explorations. The evaluation focused
on conditions observed in the explorations, such as: a) the depth and thickness of potentially
liquefiable soils; b) the depth and thickness of gravel, and c) the depth, thickness and saturation of
the clay, that could hinder the various methods of ground improvement in mitigating liqguefaction-
induced settlement.

The findings of this evaluation indicate that Deep Dynamic Compaction should only be marginally
effective at the Stadium site (improvement mainly needed in eastern portion of this site). This
conclusion indicates the need for a carefully thought out and planned pilot study program to
further assess the effectiveness of DDC, along with its ability to manage and consistently improve
the soil (i.e., meet performance objectives) given the variability of subsurface conditions
interpreted at the site. An additional method of ground improvement may need to be planned for
and used where DDC does not entirety meet the performance objectives. FHWA (2017) reports
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that DDC has been combined with Aggregate Columns (stone columns and rammed aggregate
piers).

Vibro-Replacement and Deep Soil Mixing should be feasible to mitigate liquefaction. However, the
gravels could substantially impede installation of these methods. Since this is a constructability
concern, further feasibility evaluation should include preliminary consultation with reputable
geotechnical contractors that specialize in the methods of these methods of ground improvement.

If feasible, the Geotechnical and Structural Engineer will develop a performance specification for
design by a specialist geotechnical contractor. The design is often further evaluated by pilot studies
along with pre-and post-improvement subsurface exploration (typically Cone Penetration Testing),
which is.also used for production ground improvement quality control.

7.2.3 Deep Dynamic Compaction

Deep Dynamic Compaction (DDC) uses a crane to drop a static weight from a defined height in a
grid pattern over thetreatment area to'improve soils to a depth ranging from 10 to 35 feet. There
is typically more than one pass of compaction over the treatment area to improve the deeper
zones first. The design develops the static weight and drop height to determine the applied
energy needed to increase the apparent density of the soils to meet the performance objectives.

This method is mostly suitable for coarse grained soils (fines content less 15%) that are not
saturated (depth to groundwater is 6-feet or more)/and possess a relatively high permeability
(SHRP2, 2012). DDC can produce unacceptable levels of noise and vibration and therefore it has
not been used in urban areas of San Diego.

7.2.4 Vibro-Replacement

Vibro-Replacement systems install “stone columns” that are typically 24 to 36 inches in diameter
and filled with compacted gravel, spaced at 6 to 10 feet (center to center) and installed uniformly
over the entire treatment area to depths ranging from 30 to 50 feet. The design uses an area
replacement ratio over a treatment area and depth to meet the required performance objectives.

This method is suitable for coarse grained soils that are saturated that do not have thick gravel,
cobble or boulder obstructions. It has commonly been used to mitigate liquefaction.in San Diego.
However, the extensive gravels at the site would require predrilling that could substantially
increase the cost. Micaceous soils encountered in our some of our explorations may also reduce
the effectiveness of this method.

7.2.5 Deep Soil Mixing

Deep Soil Mixing (DSM) mixes a binder (typically cement) with the soils to create a column or panel
(an element) with increased shear strength and stiffness and reduced compressibility. Typically,
the elements overlap to create a block or cellular structure in the ground that uniformly improves
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a large volume of soil supporting a foundation or creates cellular structures that confine the soil to
mitigate the potential for liguefaction. The design uses an area replacement ratio over a
treatment area and depth to meet the required performance objectives.

The method is suitable for most soil types that are saturated and do not have thick gravel, cobble
or boulder obstructions. The cross-sectional area and depth of the element is a function of the
equipmentused and the area replacement ratio. This method has recently been used to mitigate
liguefaction in San Diego. The extensive gravels at the site could preclude this method entirely or
substantially increase installation costs, which could also limit using this method.

7.3 Earthwork

Earthwork should be conducted per applicable requirements of The California State University, the
current California Building Code and the project specifications. This report provides the following
recommendations for specific aspects of earthwork, which may need to be revised based on the
conditions observed during construction.

7.3.1 Site Preparation

General site preparation should begin with the removal of deleterious materials and demolition
debris from the site, such as asphalt pavements, concrete slabs and pavements, existing structures,
remnant foundations, landscaping and topsoil and any expansive (EI>50) located within 36 inches
of the planned finished subgrade elevations. Areas disturbed by demolition should be restored
with a subgrade that is stabilized to the satisfaction of the Geotechnical Engineer.

Existing subsurface utilities that will be abandoned should be removed and the excavations
backfilled and compacted as described in the Fill Compaction section. Alternatively, abandoned
pipes may be grouted using a two-sack sand-cement slurry under the observation of the
Geotechnical Engineer.

Areas to receive fill should be scarified 12 inches and recompacted to 90 percent of the.maximum
dry density based on ASTM D1557. In areas of saturated or “pumping” subgrade, a geogrid such as
Tensar BX-1200, Terragrid RX1200 or Mirafi BXG120 may be placed directly on the excavation
bottom, and then covered with at least 12 inches of %-inch Aggregate Base (AB). .Once the
subgrade is firm enough to attain compaction within the AB, the remainder of the excavation may
be backfilled. It may be necessary to place additional AB to stabilize the subgrade sufficiently to
place fill.

7.3.2 Remedial Earthwork

For planning purposes, we recommend removing the existing soils to a depth of 2 feet below
existing surface levels (following removal of asphalt paving) across the site to provide a uniform
surface for additional fill placement, a uniform fill surface in cut areas and to allow for observation
of unsuitable soils (clayey, wet, loose) in the exposed subgrade. Plate 5, Remedial Grading Exhibit,
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illustrates this recommendation. The recommendation does not consider the following factors that
could increase the depth of the remedial grading:

e Some areas may require additional remedial grading based on demolition activities.

e The period of placement for the existing fill (1960s) and the lack of documentation
regarding placement may increase its physical variability and consequently increase the
need for remedial grading.

e The variability inherent in native subgrades where there may be loose and/or soft areas.

e The findings from additional subsurface exploration and/or observations by the
Geotechnical Engineer during earthwork.

e The residential development building areas may require additional remedial grading
depending on final product and foundation designs.

e Planned hardscape, graded paths, pavements, concrete slabs, and structural improvements
in the park sites could require some remedial grading for subgrade preparation.

The fill may be recompacted provided it is processed as recommended in the On-Site Soils and
Materials Management section.

7.3.3 Fill Compaction

All fill and backfill should be placed at slightly above optimum moisture content using equipment
that can produce a uniformly compacted product./The loose lift thickness should be 8 inches,
unless performance observed and testing during earthwork indicates a thinner loose lift is needed,
or a thicker loose lift is possible, up to a loose lift thickness of 12 inches. The recommended
relative compaction is 90 percent or more, or 95 percent or.more where specified, of the
maximum dry density based on ASTM D1557.

A two-sack sand and cement slurry may also be used for structural fill as an alternative to
compacted soil. It has been our experience that slurry is often useful in confined areas'which may
be difficult to access with typical compaction equipment. Samples of the slurry should be
fabricated and tested for compressive strength during construction. A 28-day compressive
strength of 100 pounds per square inch (psi) or more is recommended for the sand and cement
slurry. Gravel (%-inch) completely wrapped in filter fabric (Mirafi 140N, or approved equivalent)
may also be used as backfill in confined areas.

7.3.4 On-Site Soils and Materials Management

The following existing soils and materials are available for processing and reuse.
e Soil
e Asphalt Concrete (AC)
e Portland Cement Concrete (PCC)
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The following sections provide recommendations for processing and reuse as fill.
7.3.4.1 Soil

Most of the existing soils above groundwater should be suitable for reuse. They should be processed to
produce fill soil with a well graded particle distribution with a suitable moisture content for compaction.
Some processing of wet soils should be anticipated. Soil with an El > 50 should be removed and
disposed of offsite. Rocks or concrete fragments greater than 3 inches in maximum dimension should
not be reused. They could be stockpiled on site for processing as part of the stadium demolition.

7.3.4.2 Asphalt Concrete

Existing AC should be crushed to less than 1 inch in maximum dimension and blended with
approved fill soils. Existing AC can be recycled, reprocessed, and reused as a base course for new
AC paving. City of San Diego personnel have anecdotally observed paving fabric in portions of the
AC. We did not observe thisfabric in the explorations.

7.3.4.3 Portland Cement-Concrete

Concrete may be crushed to less than inch in maximum dimension for use as fill. It should be
added to other soils to create a well graded fill material. Reinforcing steel should be removed
prior to crushing the concrete. Properly crushed concrete will often meet the gradation and
quality criteria from Section 200-2.4 of the Standard Specifications for Public Works Construction
for use as Crushed Miscellaneous Base (CMB).

7.3.5 Import Soil

The project proposes to import approximately 90,000 CY of soil for use as fill. Imported fill sources
should be observed and tested by the Geotechnical Engineer prior to hauling onto the site to
determine the suitability for use. Imported soil for common fill should consist of granular soil that
is free of organic materials, with an Expansion Index less than.50 based on ASTM D4829, and a
gradation that meets the criteria shown in the table below.

RECOMMENDED GRADATION FOR IMPORT SOIL

Sieve Size (% Passing)
3inches 100
3/4 inch 100 - 80

No. 4 100 - 65
No. 200 0-35

Soils should also have a minimum resistivity value greater than 1,000 ohm-centimeters, chloride
content of less than 500 ppm and sulfate content of less than 1,000 ppm and pH greater than 5.5.

Additional testing per the guidelines provided the Department of Toxic Substances Control (DTSC,
2001) is required by the Owner prior to accepting soil for import. Test results should meet most
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stringent State and Federal residential screening levels including the most up-to-date DTSC-
Modified Screening Levels (DTSC-SLs) and United States Environmental Protection Agency Regional
Screening Level (RSL).

During earthwork, soil types may be encountered by the Contractor that do not appear to conform
to those discussed within this report. The Geotechnical Engineer should evaluate the suitability of
these soilsfor their proposed use.

For each proposed fill source, the Contractor should provide a submittal to the Geotechnical
Engineer demonstrating that the proposed site and materials meet the geotechnical and
environmental guidelines for import. Prior to import of the proposed materials, samples of all
proposed import should be tested by the Geotechnical Engineer to evaluate the suitability of these
soils for their proposed use. The following screening tests should be performed for every 1,000
cubic yards of import, with aminimum of two sets of screening tests for each import site:

e Particle Size Distribution (ASTM D6913)
e Maximum Density (ASTM D1557)
e Expansion Index (ASTM D4829)
e Sulfate Content (ASTM D516)
e Chloride Content (ASTM D512)
e pH & Resistivity (CT 643)
If a long-term, steady source of import material is utilized that consistently meets the import soil

recommendations described above, import material testing frequency may be reduced at the
discretion of the Geotechnical Engineer and SDSU.

7.3.6 Cut and Fill Slope Construction

Cut and fill slopes should be formed at inclinations no steeper than 2:1 (horizontal to vertical). Fill
slopes above cut slopes or natural slopes with gradient steeper than 5:1 should be formed with a
keyway at the base and benches into competent materials as fill is placed according to the following
dimensions, or as recommended by the Geotechnical Engineer.

e  Minimum width of keyway should be 15 feet.

e Base of the keyway should tilt back 2 percent, or a minimum of 1 vertical foot.

e Minimum depth and height for benches should be 4 feet.

e Minimum horizontal thickness of the fill from the face to the forward edge of the bench
should be 10 feet.

The face of fill slopes should be thoroughly compacted and tested for in-place density after each 4-
foot increase in slope height. When finished pad grade is achieved, the face of the fill slope should
be further compacted along a vertical grid that overlap with appropriate equipment, such as a cable-
lowered “sheepsfoot” pad roller, or similar.
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7.4 Shallow Foundations

Continuous strip and isolated pad footings may be used for the one story “Garden Buildings”
constructed with cold formed metal or Concrete Masonry Unit (CMU) walls, where they can be
designed to satisfactorily tolerate the estimated long-term static and dynamic (liqguefaction-induced)
settlement. ASCE 7-16 provides guidance to combine strip and pad footings with foundation ties for
single story buildings to accommodate liquefaction-induced differential settlement. Foundation ties
may be used where the estimated differential settlement does not exceed 2 and 4 inches over a
horizontal distance of 30 feet for single story building with concrete or masonry wall systems and
other single-story structures respectively (Table 12.13-3 of ASCE 7-16).

For preliminary evaluation purposes, strip and pad footings may be designed using the following
parameters and recommendations:

e Allowable bearing pressure of 2,000 pounds per square foot (psf). The bearing pressure
assumes infinite level ground surrounds the footing.

e Allowable lateral bearing using a soil passive pressure of 200 pounds per cubic foot (pcf)
combined with a sliding resistance estimated using a coefficient of friction of 0.3. The passive
pressure assumes infinite level ground in front of the footing.

e Bearing pressure and sail passive pressure may be increased by one-third for short term
seismic and wind loads.

e Embedment to the bottom of footing in properly compacted fill of 18 inches or more below
lowest adjacent grade.

e Footing width of 18 inches (continuous) or more and pad width of 24 inches
(square/rectangular) or more. Figure 7, Shallow Foundation Dimension Details, depicts these
recommendations graphically.

e Footings do not span between cut and fill without specific. recommendations from a
Geotechnical Engineer.

e Foundation subgrades should be prepared as recommended in the Site Preparation section of
this report.

7.5 Deep Foundations

The purpose of deep foundations is to transmit structure loads to more competent geotechnical
materials at depth. Typically, the Geotechnical and Structural Engineer will choose one or more
types of piles for preliminary evaluation that can support the structural vertical and lateral loads
and settlement tolerances (not known at this time) and that are suitable for the site and
geotechnical conditions. Piling contractors may promote alternatives based on their experience
and specialist equipment.

In our opinion, low displacement or replacement types of piles should be suitable considering the
pervasive gravels. The gravels are resistant to pile installation, but they provide very high
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geotechnical resistance in end bearing. Therefore, the displacement pile cross section needs to be
slender enough to drive through the surface gravel with the least resistance and be robust enough
to sustain high driving stresses. The diameter and type of drilling tool for replacement piles needs
to be able to remove gravel, cobbles and boulders without difficulty.

For low displacement piles, we preliminary recommend driven steel H-Piles with a square cross
section of at least from 14 inches. Larger pile cross sections ranging from 16 to 18 inches and/or
greater.sections weights (pounds per lineal foot) may be needed to accommodate structural
lateral loads and to sustain driving stresses.

For replacement piles, we preliminary recommend Cast-In-Drilled (CIDH) piles with a minimum
diameter of 36 inches, although larger diameters up to 72 inches have been previously used
locally.

We have considered these types of piles and cross-sectional areas to help evaluate the difference
between a large number of smaller cross-sectional area piles arranged in group with a pile cap (H-
piles) or a small number or a single; large cross-sectional area pile (CIDH piles) at each support.

7.5.1 Axial Capacity

The piles will gain vertical support from skin friction and end bearing within the basal gravel and/or
underlying sandstone. Piles lengths are estimated to range from 50 to 90 feet, assuming an
average pile cap elevation of 65 feet.and embedment into the basal gravel and/or underlying
sandstone that are typical to the previous installation of similar piles at the site. Many of the
steel H-Piles may encounter refusal on gravel. CIDH piles may need to be designed for shaft
resistance only considering the difficulties in cleaning the bottom of the shafts that are below
groundwater.

No support is derived from the alluvial soils due to the potential for liquefaction. The Structural
Engineer should include liquefaction settlement-induced downdrag loads at the pile head. The loads
should be considered permanent. Where there is new fill, the piles should be installed aftersettlement
of the underlying soils is substantially complete to avoid static settlement-induced downdrag loads.
Otherwise the piles should be designed for these loads. The structural capacity of the pile‘section
should be evaluated relative to the downdrag loads and allowable driving stresses.

The table below provides preliminary allowable downward resistance, including skin friction and end
bearing. Downdrag loads have not been calculated at this time as further input from the Structural
Engineer is needed. However, downdrag loads will be significant due to the thickness of the liquefiable
soils at the site and they will likely approach or exceed the anticipated structure service loads. Figures
8A and 8B — Allowable Vertical Pile Capacity — Steel H-Piles and — Cast-In-Drilled-Hole Piles will replace
this table and provide estimates of allowable compression and tension for the pile types and sizes
selected for further evaluation and design development.
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ESTIMATED ALLOWABLE PILE RESISTANCES

Pile Type Allowable Downward Resistance *®, Kips
HP14 / 16° 165/ 185
36/ 72 Inch Diameter CIDH ¢ 400/ 940

a. Allowable assuming a Factor of Safety of 2 on skin friction and 3 on end bearing.

b. <May be increased by one-third for wind or seismic forces.
Skin friction and end bearing estimated over the gross cross-sectional area and half of the gross cross-
sectional area, respectively.

d. Group Delta (2000) reported an ultimate skin friction of 3.5 kips per square foot (ksf) and an ultimate
end bearing of 60 ksf from pile loads in similar formational materials nearby using the Osterberg Cell
method.

7.5.2 Lateral Capacity

Resistance to lateral loads can be estimated using a passive soil pressure against the pile caps and
grade beams and the bending resistance of the piles. Due to the potential for liquefaction-induced
settlement, we do not recommend using friction between these elements and the underlying soil.

7.5.2.1 Passive Soil Pressure

Passive soil pressure may be preliminary estimated using an equivalent fluid weight of 200 pounds
per cubic foot (pcf) for grade beams and pile caps poured neat against properly compacted fill.
The passive soil pressure can be increased by one-third for loads that include wind or seismic
forces. The passive pressure assumes infinite level ground in front of the pile cap. A curve with
the relationship between passive pressure and horizontal deformation can be provided.

7.5.2.2 Lateral Pile Resistance

The bending resistance of a pile depends on its length; stiffness in the direction of loading,
proximity to other piles and the degree of fixity at the head, and the engineering properties of the
soil surrounding the pile. For preliminary evaluation purposes, we recommend the following
permissible lateral loads. This table will be replaced with recommended LPILE (Ensoft, 2016) soil
parameters for the design of piles once the type of pile and cap elevations are known.

PERMISSIBLE LATERAL LOAD

Pile Type Lateral Load ?, Kips
HP14 / 16 35/40°
36 / 72 Inch Diameter CIDH 50/150°¢

a. Free head conditions with horizontal displacement of % inch
b. Caltrans Bridge Design Aid 12-2 (2016)
c. Estimated using LPILE (Ensoft, 2016)
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7.6 Reinforced Concrete Slabs-On-Grade

Reinforced concrete slabs-on-grade will support the Main Concourse, the Lower Seating Bowl and
the interior portions of the Service Level and Garden Buildings. The soil subgrade will support the
reinforced concrete slab-on-grades. A slab-on-grade could experience some damage from
liguefaction-induced settlement. This damage could be proportionate to the estimated
liguefaction-induced settlement provided in this report. The damage can usually be repaired with
jacking the settled portions of slab with compaction grout and fixing the damaged portions as
needed to restore functionality. Otherwise a structurally supported slab should be used in areas
where this type of distress and repair is not desired.

7.6.1 Subgrade Support and Preparation

The upper 24 inches of soils below finished subgrade elevation for reinforced concrete slabs-on
grade should consist of coarse-grained soils with a low expansive potential (El<20) that is prepared
and compacted as recommended in the Earthwork section. Where expansive soils are
encountered in the upper 24 inches of subgrade, which are soils with an El greater than 50, we
recommend removing and replacing them with properly compacted non-expansive soils (EI<20).

7.6.2 Slab Thickness and Reinforcement

There are several chart solutions (ACI, 2006) to complete analyses to develop the slab-on-grade
thickness and reinforcement for preliminary evaluation. These charts use modulus of subgrade
reaction (k). We recommend using 200 pounds per cubic inch (pci).

The San Diego State University Football Stadium Study (Populous, 2018) recommended a typical slab-
on-grade thickness of 6 inches and a thickness of 12 inches for a “structured reinforced” slab-on-
grade. The slab thickness, control joints, and reinforcement should be designed by the Structural
Engineer considering the type of support (structural or subgrade) and should conform to the
requirements of the current California Building Code. For design development, the Geotechnical
Engineer should provide a range of moduli that considers potential soil variability and the specific
input parameter needed and how it is applied in the software used by the Structural Engineer.

7.6.3 Moisture Protection for Interior Slabs

Moisture protection should comply with requirements of the current CBC, American Concrete
Institute (ACI 302.1R-15) and the desired functionality of the interior ground level spaces. The
Architect typically specifies an appropriate level of moisture protection considering allowable
moisture transmission rates for the flooring or other functionality considerations.

Moisture protection may be a “Vapor Retarder” or “Vapor Barrier” that use membranes with a
thickness of 10 and 15 mil or more, respectively. The membrane may be placed between the
concrete slab and the AB or finished subgrade immediately below the slab, provided it is protected
from puncture and repaired per the manufacturer’s recommendations if damaged. Note the CBC
specifies a Capillary Break, as defined and installed per the California Green Building Standards,
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with a Vapor Retarder. Barriers for environmental purposes should be designed as in the
companion Environmental Report (Group Delta, 2019b).

7.7 Earth Retaining Structures

Permanent retaining walls are planned to create the Service Level that is located within the
western and southern portions of the Stadium. This level will be underground and below the Main
Concourse. It will be constructed using free-standing or embedded retaining walls with compacted
soil backfill to tie into.newly formed fill slope platforms. Additional retaining walls will reconfigure
an-existing loading ramp for the SDCCU stadium. This ramp will be removed when the SDCCU
stadium is demolished. The maximum height of the walls will range from about 25 to 30 feet. The
following types.of retaining walls may be suitable:

e A free-standing cast-in-place reinforced concrete retaining wall with compacted soil
backfill. Counterforts may be necessary within the higher segments of the wall.

o Afree-standing geogrid reinforced Segmental block Retaining Wall (SRW). This wall could
allow the Service Level walls to be designed for structural loads only with no consideration
of earth loads. There would be a minimal horizontal space between the face of the SRW
and the face of Service Level structural wall.

e An embedded “king post” retaining-wall with/.compacted soil backfill. The wall would
consist of drilled and concreted H-piles (soldier piles) with wood lagging between the
soldier piles. Where needed for lateral restraint, anchors would installed in the fill as it
placed behind the wall. The anchors could be concrete blocks embedded in the wall
backfill and tied to the face of the wall with steel bars (referred to as Deadman anchors).
The wall would have a permanent reinforced shotcrete facing constructed over the
exposed wood lagging.

The following preliminary geotechnical recommendations are provided below:

e Retaining wall may be designed using the earth pressure diagram in Figure 9A, Lateral Earth
Pressures for Yielding Retaining Walls (to follow) where they are able to rotate a horizontal
distance at the top of the wall that is at least 0.5 percent of the wall height.

e Retaining walls may be designed using the earth pressure diagram in Figure 9B, Lateral
Earth Pressures for Restrained Retaining Walls (to follow) where are restrained from
horizontal movement at the top.

e Retaining walls may be designed using the earth pressure diagram in Figure 9C, Lateral
Earth Pressures for Anchored Retaining Walls (to follow), where single of multiple levels of
anchors for lateral restraint. This figure provides geotechnical parameter to design the
anchors and embedded portion of the walls (soldier piles).
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e Current CBCrequires seismic design for all earth retaining structures over six feet high. CSU
Seismic Requirements (2016) states that seismic lateral earth pressures shall be consider
one-half of the site adjusted MCE PGA value as the design acceleration. Seismic pressure
and the seismic pressure increments will be provided in the earth pressure diagrams.

e Foundations for free standing retaining walls can be designed using the recommendations
in the Shallow Foundations section of this report.

e Subsurface drainage should be provided to relieve hydrostatic pressure if not included in
the wall design. Figure 9D, Wall Drain Details (to follow) provides typical subsurface
draining details.

e . SRWs should be designed by specialist designer according to the National Concrete
Masonry Association, Segmental Retaining Walls Best Practice Guide (NCMA, 2016), or
similar methodologies.For walls greater than 20 feet high, NCMA recommends soil placed
in the reinforced zone to have amaximum particle size of 1 inch, a maximum fines content
(silt and clay) of 15 percent and Plasticity Index less than 6. It may be necessary to
selectively import or screen, process and stockpile on site materials to meet these
characteristics. For preliminary design, we recommend using an internal friction angle of 30
degrees for soils placed and compacted in the reinforced and retained zones.

7.8 Asphalt Concrete Pavements

New interior streets will be 6-Lane Major;, 4-Lane Major and 2-Lane Collectors with Traffic Indices
0f 9.0, 10.5 and 11.0 that are covered with asphalt concrete pavement and constructed according
to City of San Diego Standard Drawings, Schedule J, Pavement Design Standards. Temporary
surface parking covered with asphalt concrete or gravel is planned forOpening Day in areas north,
west and south of the Stadium.

An R-Value of 20 should be assumed for preliminary assessment of Asphalt Concrete surfaced
pavements or landscaping type of surfaces. Based on our review of the available geotechnical
information, the subgrade R-Value within the upper 36 inches of subgrade could range from 20 to
40 or more, assuming some selective placement of fill to from the subgrade. The design subgrade
R-Value should be confirmed by R-Value testing of the actual pavement subgrade soils during fine
grading operations within the pavement areas.

Schedule J provides the standard sections for the range of subgrade R-Values for Traffic Indices
representative of the planned streets and surface parking. Alternative pavement sections
designed in accordance with the Caltrans Design Method, Topic 633.1 (Caltrans, 2018b) that use
aggregate base rather than the cement treated base used in the Schedule J are summarized in the
table below. A 20-year pavement design life was assumed for the analyses.
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PRELIMINARY ASPHALT CONCRETE PAVEMENT SECTIONS

Traffic Index Asphalt Section Base Section (R-Value ~20)
9.0 5 Inches 17 Inches
10.5 7 Inches 20 Inches
11.0 7 Inches 22 Inches

7.9 Underground Utilities

The Stadium construction include new sewer (8- to 18-inch diameter PVC), storm drain (18- to 36-
inch diameter RCP and temporary 30-inch diameter CMP), water and fireline (12-inch diameter),
and dry utilities. Gravity flow utilities mostly have a minimum gradient of 0.5 percent. The
following sections provide preliminary geotechnical recommendations for design and construction.

7.9.1 Settlement

New and existing underground utilities below new fill will experience time dependent
consolidation settlement depending on the timing of their installation following grading. Some
form of mitigation will be needed if the utility cannot tolerate the total and differential settlement
estimated in the Compressible Soils section. Mitigation could be delaying the installation until the
settlement is substantially complete; preloading the utility alignment area (prior to utility
installation) with a fill surcharge or the various forms of Ground improvement discussed in this
report.

7.9.2 Soil Loads

A soil unit weight of 130 pounds per cubic (pcf) may be used to evaluate soil loads for pipe above
groundwater. The permissible depth of cover should be checked were new fill will be placed over
underground utilities that will remain.

7.9.3 Thrust Blocks

Lateral resistance for thrust blocks may be determined by a passive pressure value of 200 pounds
per square foot (psf) per foot of embedment, assuming a triangular distribution. This value may be
used for thrust blocks embedded into the soils in the Surficial Soils - Undifferentiated unit
described in this report that are above groundwater.

7.9.4 Modulus of Soil Reaction

The modulus of soil reaction (E’) is used to characterize the stiffness of soil backfill placed along the
sides of buried flexible pipelines. To evaluate deflection due to the load associated with trench
backfill over the pipe, we recommend using 1,000 pounds per square inch (psi) assuming granular
bedding material is placed around the pipe.
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7.9.5 Pipe Bedding

Typical pipe bedding as specified in the Standard Specifications for Public Works Construction or
City of San Diego Standard Drawings may be used. We recommend using a filter fabric separator
(such as Mirafi 140N or an approved similar product) between the soil and open graded rock used
for bedding and/or backfill where the alignment is within roadways or near settlement sensitive
improvements. The use of a filter fabric separator may be waived by the Geotechnical Engineer
based on site specific soil conditions observed in the trench excavation.

7.9.6 Existing Utilities

The permissible depth of cover and settlement tolerances should be evaluated where new fill will
be placedrover underground utilities that will remain. The permissible depth of cover and
settlement tolerances for construction traffic and equipment loads should also be evaluated.

8.0 CONSTRUCTION CONSIDERATIONS

Construction of the project will need to manage substantial variability within the subsurface
materials. Summarized below are the primary geotechnical-related construction considerations
known at this time.

e The materials encountered in construction excavations could vary significantly across the
site. Excavations should be prepared to encounter thick layers of gravel and cohesionless
soils that are prone to caving and/or sloughing.

e Subgrade stabilization may be needed anywhere in the project area. The Contractor should
anticipate the need for stabilization of /the subgrade using geotextiles or gravel as
recommended in the Site Preparation section of this report.

e Settlement monuments should be installed in all fill areas where construction needs to be
delayed. Settlement instrumentation and monitoring can be conducted per the latest
version of California Test Method 112 (Caltrans, 2012). Figures 10A and 10B, Settlement
Monument Details — Surface Monument and Riser Plate provide details for the
instrumentation.

e Thevariability of the soil physical characteristics, the pervasive gravel, and the observation
of the mineral mica and its corresponding structure in the soil can complicate the use of
ground improvement at the site, as outlined in the Ground Improvement section of this
report.

e Displacement pile (Steel H-Pile or similar) cross sections needs to be slender enough to
drive through the surface gravel with the least resistance and be robust enough to sustain
high driving stresses.

e The installation method(s) for replacement piles (CIDH piles or similar) need to manage
shallow ground water and caving soils.
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e For base resistance to be included in the total axial capacity, the bottom of the CIDH pile
shaft requires proper cleaning and inspection and the end bearing needs to be verified by a
full-scale load test.

e The diameter and type of drilling tool for replacement piles needs to be able to remove
gravel, cobbles and boulders without difficulty.

e _Piles should be installed after the settlement is substantially complete to avoid static
downdrag loads.

e The Piling Contractor should independently review the exploration logs in this report to
assess pile installation conditions.

e Pile drivability studies, method testing, and load testing should be considered if deep
foundations are adopted for construction. Drivability studies are necessary for all
displacement types of piles. Method testing should be considered wherever propriety
replacement (augered) piling systems are proposed, such as Auger-Cast-In-Place or Drilled
Displacement piles. Advance Pile Load Testing (APLT) program is often completed where
there is a desire to obtain additional information to further assess axial pile capacities,
potentially reduce pile'lengths and/or trial the method of pile installation.

9.0 LIMITATIONS

The recommendations in this report are preliminary and subject to revision from changes that
occur during design development or from the results of field testing or actual subsurface
conditions encountered during construction. Group Delta needs to continue to be part of the
project design and construction for these recommendations to' remain valid. If another
geotechnical consultant provides these services, they should prepare a letter indicating their intent
to assume the responsibilities of the project Geotechnical Engineer-of-Record. This letter should
also indicate their concurrence with the recommendations.in the report or revise them as needed
to assume the role of the project Geotechnical Engineer-of-Record.

This report was prepared using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable geotechnical consultants practicing in similar localities. No warranty,
express or implied, is made as to the conclusions and professional opinions included inthis report.

The findings of this report are valid as of the present date. However, changes inthe condition of a
property can occur with the passage of time, whether due to natural processes or the work of
humans on this or adjacent properties. In addition, changes in applicable or appropriate standards
of practice may occur 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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REF = =50 BLOWS REQUIRED TO DRIVE THE FIRST 6”

" = INACCURATE BLOWCOUNT
(i.e., PACKED SAMPLER, GRAVEL STUCK IN SAMPLER)

Su — SURFICIAL SOILS — UNDIFFERENTIATED
(INCLUDES UNDOCUMENTED FILL, SLOPEWASH, COLLUVIUM, ALLUVIUM)

Tf - TERTIARY FRIARS FORMATION

INTERPRETED GEOLOGIC CONTACT
(DASHED WHERE UNCERTAIN)

A2 S7°W

A2’
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EXPLANATION

X STANDARD
PENETRATION
TEST (SPT)
SAMPLE

M MODIFIED
CALIFORNIA (MC)
SAMPLE

USCS GRAPHIC SYMBOL/

GEOLOGIC FORMATION
(USCS GROUP SYMBOL,
WHERE APPLICABLE)

RATIO OF CPT
SLEEVE FR\CTION

TO BEARING PRESSURE

USCS GROUP SYMBOL
/ B BULK SAMPLE

ML

SP

Tt (SP)

X 38
GROUND
M_WATER
M 38 LEVEL

MEASURED

CL z %
DURING

X 55 DRILLING

-

ON CONE TIP
[

8.0 4.0
Friction

Ratio

(%)

0

200 40
Tip
Bearing

(tsf)

BEARING PRESSURE
AT CPT CONE TIP

TIP BEARING
GREATER

THAN 400 tsf
TRUNCATED

AT 400 tsf MAX

0

Nso* Cs* Nyeasuper (ER;/60)
= SAMPLER TYPE CORRECTION = 1.0 (SPT) & 0.67 (MC)
Ei% = HAMMER EFFICENCY (%)

EQUIVALENT SPT Ngqo CORRECTED

FOR HAMMER EFFICIENCY AND

SAMPLER TYPE

(EXCEPTION NOTED IN BLOWCOUNT CONVENTION, SEE BELOW)

BLOWCOUNT CONVENTION:

38 = (# OF BLOWS FOR FINAL 12" OF 18" DRIVE) X Cs X (ER; /60)
91/11” = # OF BLOWS TO DRIVE THE INDICATED PENETRATION AFTER
THE FIRST 6" (i.e., UNCORRECTED Nyeasuren)

REF = =50 BLOWS REQUIRED TO DRIVE THE FIRST 6”

" = INACCURATE BLOWCOUNT
(i.e., PACKED SAMPLER, GRAVEL STUCK IN SAMPLER)

SU — SURFICIAL SOILS - UNDIFFERENTIATED
(INCLUDES UNDOCUMENTED FILL, SLOPEWASH, COLLUVIUM, ALLUVIUM)

T - TERTIARY FRIARS FORMATION

INTERPRETED GEOLOGIC CONTACT
(DASHED WHERE UNCERTAIN)

ELEVATION (FT, NAVD 88)
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EXPLANATION

S-13 APPROXIMATE LOCATION OF AZTEC STADIUM
) GEOTECHNICAL BORING (ALL BORINGS NOT INCLUDED)

$ B-17 APPROXIMATE LOCATION OF SITE DEVELOPMENT

GEOTECHNICAL BORING (ALL BORINGS NOT INCLUDED)

APPROXIMATE LOCATION OF PREVIOUS ENVIRONMENTAL
RW-111/R-81AD BORING OR MONITORING WELL DATA USED IN THIS REPORT
(ALL BORINGS/WELLS NOT INCLUDED)

40 GROUNDWATER ELEVATION CONTOUR

O

(I) 100 200

REFERENCE: TOPO MAP AND OVERALL SITE, PROVIDED BY RICK ENGINEERING, 03/04/2019.

GEOTRACKER (2019). STATE WATER RESOURCES CONTROL BOARD, GEOTRACKER, MISSION VALLEY TERMINAL
(SL607392800), http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=S1607392800, ACCESSED 4/16/2019
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S-1 S-2
Elevation of Friars Formation (ft, NAVD 88) 26 Elevation of Friars Formation (ft, NAVD 88) 23
Fill Placement (ft) 5 Fill Placement (ft) 20
Duration of Consolidation Settlement (months) N/A Duration of Consolidation Settlement (months) | 8-24
Consolidation Settlement (in) N/A Consolidation Settlement (in)
Liquefaction Settlement (in) 1 Liquefaction Settlement (in)

S-4
Elevation of Friars Formation (ft, NAVD 88) 34
Fill Placement {ft) 20
Duration of Consolidation Settlement (months) 3-9
Consolidation Settlement (in) 4
Liquefaction Settlement (in) 1
Sad FRIARS RD
Elevation of Friars Formation (ft, NAVD 88) 30
Fill Placement (ft) 10
Duration of Consolidation Settlement (months) <0.5
Consolidation Settlement (in) <0.5
Liquefaction Settlement (in) 2
S-5
Elevation of Friars Formation (ft, NAVD 88) 4
Fill Placement (ft) 25
Duration of Consolidation Settlement (months) 1-3
Consolidation Settlement (in) 5.5
5-6 Liquefaction Settlement (in) 4
Elevation of Friars Formation (ft, NAVD 88) 34
Fill Placement (ft) Cut
Duration of Consolidation Settlement (months) --
Consolidation Settlement (in) -- -8
Liquefaction Settlement (in) _ Elevation of Friars Formation (ft, NAVD 88) -4
Fill Placement (ft) 20
Duration of Consolidation Settlement (months) | <0.5-1
S-7 Consolidation Settlement (in) 2
Elevation of Friars Formation (ft, NAVD 88) 32 Liquefaction Settlement (in) >
Fill Placement (ft) Cut
Duration of Consolidation Settlement (months) --
Consolidation Settlement (in) --
Liquefaction Settlement (in) 1
S-9
Elevation of Friars Formation (ft, NAVD 88) 29.5 S-10
U el 1 1) 2 Elevation of Friars Formation (ft, NAVD 88) -4 ST
Duration of Consolidation Settlement (months) N/A Fill Placement (t) 15
Consolidation Settlement (in) N/A Duration of Consolidation Settlement {months) 2-6
Liquefaction Settlement (in) 2 Consolidation Settlement (in) 1.5
S-11 Liquefaction Settlement (in) 4
Elevation of Friars Formation (ft, NAVD 88) 24
Fill Placement (ft) 5
Duration of Consolidation Settlement (months) 4-12
Consolidation Settlement (in) 1.5
Liquefaction Settlement (in) 2 gall
Elevation of Friars Formation (ft, NAVD 88) 34 SRS 4
Fill Placement (ft) Cut
Duration of Consolidation Settlement (months) -- Su s W-100
Consolidation Settlement (in) --
Liquefaction Settlement (in) 2
RW-111
B-14 \.
Elevation of Friars Formation (ft, NAVD 88) 26 ds\ 750
Fill Placement (ft) 5 \ — ~
Duration of Consolidation Settlement (months) N/A n ’ s o
Consolidation Settlement (in) N/A \ \ \X/ ////i—\i : ! < /
Liquefaction Settlement (in) 2 N
B-15
Elevation of Friars Formation (ft, NAVD 88) 23
Fill Placement (ft) 5
Duration of Consolidation Settlement (months) N/A
Consolidation Settlement (in) N/A
Liquefaction Settlement (in) 4
B-16 S-13
Elevation of Friars Formation (ft, NAVD 88) 0 Elevation of Friars Formation (ft, NAVD 88) -0.5
Fill Placement (ft) Cut Fill Placement (ft) 10
Duration of Consolidation Settlement (months) -- Duration of Consolidation Settlement (months) N/A
Consolidation Settlement (in) -- Consolidation Settlement (in) N/A
Liguefaction Settlement (in) 1 Liquefaction Settlement (in) 4
B-17
Elevation of Friars Formation (ft, NAVD 88) 14
Fill Placement (ft) 5
Duration of Consolidation Settlement (months) N/A
Consolidation Settlement (in) N/A
Liquefaction Settlement (in) 4

O

200 400

ro

REFERENCE: TOPO MAP AND OVERALL SITE, PROVIDED BY RICK ENGINEERING, 03/04/2019
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PREVIOUS BORING RECORDS




WELL CONSTRUCTION

="~ " - Moniment Box

Depth,
feet

|- Cement

- Bentonite Chips =

Appr%. [

Groundwater
Level b

A A N N N N A e R S R S e A e A N S S R W
\

2-in PVC Blank
Casing

Continued

Permit #:

Casing elevation:

Date well drilled: 6/11/02
LFR Field Staff: Adelo Derilo

Approved by:

Graphic
Log

LITHOLOGY

Visual Description

SAMPLING DATA

"""" Well Piug™ = "= -"-"-"-"-"-F-m-n-n - E R R R R R R

T -\Asphalt pavement (~4-in thick).

Straight drilled to 15 feet bgs.

SILTY SAND (SM), very dark grayish brown
(2.5Y-3/2), moist, 20-25% non-plastic fines.

EINE SAND (SP) stringer, moist, fine to very fine.
SILTY FINE SAND (SM), dark grayish brown
(2.5Y-4/2), moist, 25-30% non-plastic fines.

EINE SAND (SP), dark grayish brown (2.5Y-4/2),

moist, mostly fine sand.

SILTY SAND (SM), olive'brown (2.5Y-4/3), moist to

—\very moist, trace clay, 25-30% fines.

SAND (SP), dark grayish brown (2.5Y-4/20, very

\moist to wet, fine to medium grained.

GRAVELLY SAND (SW) , brown (10YR-4/3), wet, fine

to coarse sand.

SAND (SP), dark grayish brown (2.5Y-4/2), wet,

fine

=
=
&

ID of PID (ppm)/
Samples Penetration Rate
Analyzed (blows/ft.)
Va
2
A0
A5
20
25
ro--
30
5} o
EXPLANATION
Interval Sampled
Clay Sample Retained
Silt
Sand
Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-40AD

@LFR

Levine #Fricke

Project No. 002-10123-00

Mission Valley Terminal
Page 1 of 3

072302AID]tpr



WELL CONSTRUCTION

LITHOLOGY

SAMPLING DATA

h ) ) ) ID of PID (ppm)/
D?Pt , Visual Descri ption Samples  Penetration Rate
eet . Analyzed (blows/ft.)
Continued
b ~ L / to medium sand, some fines.
-_—— l 7  / -
7/ 7
- s L - SILTY FINE SAND (SM), dark grayish brown -
[ ; ; ; (2.5Y-4/2), wet, fine to very fine sand, 25-30%
T t 7 y 7 -\non—plastic fines, micaceous. [ T
--- [ 7 EZE 2inpvCBlank ~ = SAND (SP), dark grayish brown (2.5Y-4/2), Wet, --
40 s LV - Casing —_ fine to medium grained. 40
l 7 7/
-_—— l 7  / - -
l 7 y 7/
- b~ = - -
b~ L
-_—— [ 7  / - -
l 7  /
-_——— 7/ / - -
s’ LV -
45 s L~ I -same as above. 45
l 7  /
=== L ; ; ;— - Bentonite Chips ~— = ==
-_——— l 7/ y /7 - -
’ LV -
- -’ L~ - -
t ~ L, -same as above.
-_——— 7/ / - — -
b/ 7/ i
50 , L~ SILTY SAND (SM) stringer, dark gray (5Y-4/1), -k
[ ; ; ; Very dark grayish brown (10YR-3/2),
-T" » y wet, fine to medium grained. -
-_——— 7/ / -
s’ LV -
- -’ L~ -
l 7  /
_——— b/ 7/ ) -
t 7 7 -increase amount of coarse sand.
25 s L~ X 25
=== = e ] _\SIL]‘_(_M,I.)stringer. ==
== Lt Bentonite e e '\M stringer. VN
o Pellets P SILT (ML), very dark gray (5Y-3/1), trace fine sand,
- T *_: low to medium plastic, trace fine gravel. [
-——— Nt - —— olve gray (2.5Y-4/2), wet, -
60 "y -\20-25% fines, micaceous. % L0
5 ERvELIY SI oW B
B L 42/12 sand dark grayish brown
=== (2.5Y-4/2), wet, fine to coarse sand, trace fine ==
-_—— t _\gravels and pebbles. -
:,‘ SANDY GRAVEL (GW)., olive brown (2.5Y-4/4), wet,
T : | .. T fine to coarse, rounded to subrounded gravel to -
65 . ZinPVC o - 65
| Screen (0.010" = ~4-in dia., 20-30% fine to coarse sand, trace fines,
-——— . Slot) - well graded. -
-——— ".':. N SRR ERIAR SANDSTONE (SS), dark gray (5Y-4/1), wet, -
70 A - _ IOOSIEIN 70 ||
Continued
EXPLANATION
) |:| Clay « |- Interval Sampled
Permit #: Sample Retained
Casing elevation: E Silt
Date well drilled: 6/11/02 = sand
LFR Field Staff: Adelo Derilo an
Approved by: E Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-40AD (CONTINUED)

@LFR

Levine #Fricke

Project No. 002-10123-00

Mission Valley Terminal

Page 2 of 3

072302AID]tpr



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA
ID of PID /
Depth, Graphic Visual Description Samp?les PenetraEiZ%mR)ate
feet Lo g Analyzed (blows/ft.)
|: SRS I fine to medium grained friable. I_I
-c- - * Bottom of well at 69.5 feet bgs. -
Bottom of boring at 71 feet bgs.
EXPLANATION
) |:| Clay = |- Interval Sampled
Permit #: Sample Retained
Casing elevation: E Silt
Date well drilled: 6/11/02 —
LFR Field Staff: Adelo Derilo sand
Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-40AD (CONTINUED)

@LFR

Levine #Fricke

Project No. 002-10123-00

Mission Valley Terminal
Page 3 of 3

072302AID]tpr



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

SERELEL VAT CRT PLCCRLELELPLEERER MY S PR _._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._.f_._._._._.(_._)/.
ID of PID (ppm
D?Pth, Graphic Visual Description Samples  Penetration Rate
eet Lo g Analyzed (blows/ft.)
h— = -\Asphalt. r
- Cement
o  / % o o
——_ b Vs - Straight drilled to 15 feet. .
s’ L~
P s L~ — S
l 7 7/
-_—— l 7  / - -
l 7 y 7/
- b~ = ) e -
b e Bentonite Chips
-_—— [ 7  / - -
l 7  /
-_——— 7/ / - -
s’ L~
10 s L~ — A0
l 7  /
-_—— l 7 7/ - -
/7 y 7/
-_——— l 7/ y /7 - -
’ L~
- -, L~ p -
l 7  /
-_——— 7/ / -
7/ 7
15 s L~ A5
s y ~ SANDY GRAVELLY CLAY (CH) , dark brown
-—-- [ ; A ; (7.5YR-3/3), moist, medium plastic, 10-20% fine to --
_——— 7/ Ve medium, subrounded gravel, 5-10% fine to coarse -
s o sand.
- -, L~ -
l 7  /
R b » 7 SAND (SP), dark yellowish brown (10YR-4/4), -
Appr&. [ i /i . S ‘ > moist, fine grained. o0
Groundwater | C— é"". PVC Blank - A -increasing-grain size.
___ Level b L, asing . — L
4 Ve SANDY CLAY (CH) , strong brown (7.5YR-4/6),
- [ 7 / - - moist, medium to high plasticity, 10-20% fine sand. --
s’ L~ —_
_——— o SAND (SP), dark yellowish brown (10YR-3/6), wet, -
R ST fine to medium grained.
--- Bentonite =~ = SANDY CLAYEY GRAVEL (GC) _, strong brown -
Pellets ] ] 25
22 -_ 0o (7.5YR-4/6), wet, fine to medium, subrounded to
_——— . Y [+ rounded‘gravel, 10-20% medium plastic fines, -
f;. Z & 5-10% fine to medium sand.
-c- B rsewraes -decreasing sand. -
-——— - V] oy e
hai * A gl
-c- #2/12 Sand -increasing gravel size. T
30 - 30
GRAVEL/SAND (SW), gray (7.5Y-6/1), wet, medium
- 2-in PVC to coarse sand, 20-30% fine rounded gravel. -
Screen (0.010"
-——— Slot) -decreasing gravel. --
-_—— -fine to medium sand, trace gravel. -
o , olive brown __
35 . 35 ||
Continued
EXPLANATION
) |:| Clay Interval Sampled
Permit #: Sample Retained
Casing elevation: E Silt
Date well drilled: 6/8/02 = sand
LFR Field Staff: Rodney Crother an
Approved by: E Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-41AD

'LFR Mission Valley Terminal

Levine #Fricke P 10of2
Project No. 002-10123-00 age Lo

072302RAC]tpr




WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

Depth . . . ID of P 1D (ppm)/
feet Visual Description Samples  Penetration Rate
Analyzed (blows/ft.)

(2.5Y-4/3), wet, fine to medium sand, 30-40%

- Silt Trap medium subrounded to rounded gravel, 5-10% low -

_—— IOODEIN plastic fines. -

NN\ N\ e '\ TRt Brownish gray
- NANANNYF slough B e (10YR-6/2), moist, hard, fine grained, friable. -
NN A J

-—-- LNNN NN ] S CLAYEY GRAVELLY SAND (SC) , gray (5Y-6/1), ==

40 Qit ti = moist, hard, fine grained, 20-30% rounded, 40

o NAN NN B —— weathered g_re_lvel, 5-10% high plastic fines, some __ ||
dark red staining. "
-increasing fines.
-siltstone, gray (2.5Y-5/1), dry, very hard, low
plasticity, trace orange mottling.
-silt and sandstone, gray (2.5Y-5/1), dry, very hard,
very fine sand, 50% low plastic fines, some orange

ottling.
Bottom of well at 36.5 feet bgs.
Bottom of boring at 41 feet bgs.
EXPLANATION
= | Interval Sampled
. | J

Permit #: |:| Clay Sample Retained

Casing elevation: E Silt

Date well drilled: 6/8/02 = sand

LFR Field Staff: Rodney Crother an

Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-41AD (CONTINUED)

'LFR Mission Valley Terminal

Levine #Fricke Page 2 of 2
Project No. 002-10123-00 ageso

072302RAC]tpr




WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

SELELES VL AL "'-""'-""'Well?lui_; _._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._.f_._._._._.(_._)/.
ID of PID (ppm

Depth, Graphic Visual Description Samples  Penetration Rate
feet Lo g Analyzed (blows/ft.)

— n___ —\Aspna.

|- Cement

L / Straight Drill to 15 feet bgs.

|
|
]
A A N N N N A e R S R S e A e A N S S R W
\

=4~ Bentonite Chips ~

SILTY SAND (SM), very dark gray (5Y-3/1), moist, A5

30-35% non-plastic fines, micaceous.

SAND (SP), gray (10YR-6/1), fine to very fine
grained, trace fines. -

SANDY SILT (ML) stringer. -
-
SAND (SP)

Ao [

Groundwater
Level

rown -473), Wet, Tine
to coarse sand. -

-color grades to dark grayish brown (2.5Y-4/2), wet.

-increase in grain size, trace fine gravels.

SANDY CLAYEY SILT (ML) , dark olive gray (5Y-3/2), .
wet, 10-15% fine sand, 5-10% clay, low to medium
plastic, micaceous.

SILTY SAND (SM), dark olive gray (5Y-3/2), wet, .

25-30% fines, micaceous.

Continued

EXPLANATION

Clay Interval Sampled

Permit #: Sample Retained
Casing elevation:
Date well drilled: 6/17/02

LFR Field Staff: Adelo Derilo
Approved by:

Silt
Sand

-AEAL

Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-42AD

'LFR Mission Valley Terminal

Levine #Fricke

Project No. 002-10123-00 Page 1 of 2

072502A1D/tpr




WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

. ) ) ) ID of PID (ppm)/
D?gér' GrEphIC Visual Description Samples  Penetration Rate
Anal lows/ft.
Continued 0g nalyzed (blows/ft.)
[~ L7 ]  SANDYSILT (ML), very dark grayish brown
- : ; A ; - -:—:—: (2.5Y-3/2), wet, 25-30% fine sand, micaceous. -
_—— s’ LV - ) e — = -
, L T Bentonite Chips - — — |
o t  / ] ==
t 7 V / - — —
-_——— 7/ / O a— -
s’ L~ | —
40 s L~ 40
t 7 y # SAND (SP), very dark grayish brown (2.5Y-3/2),
- : ; ; ; wet, fine to medium sand, 5-10% non-plastic fines. -
- b~ = -
b~ L 7
-_—— [ 7  / -
l 7  /
-_——— 7/ / -
s’ L~
45 s L~ 45
l 7  /
-_—— l 7 7/ -
/7 y 7/ X o
_——— 3 y /7 -trace fine gravels to ~2-in diameter. -
7 = . o
- -, L~ d L -
o4 V7 s e “SILU_SAND_LS_M_)_ stringer.
--- [ £ 7 i Cginl SANDY CLAYEY SILT (ML), very dark grayish brown ==
20 s LV - (2.5Y-3/2), wet, 25-30% fine sand, 10-15% clay, 20
-, L~ " ' .
. L [~ slight to medium plastic. __
7/ 7
-_——— 7/ / -
s’ L~
- -, L~ -
l 7  /
. ! SILTY SAND (SM), very dark grayish brown -
- _30% fi ~ 50,
55 . . (2.5Y-3/2), wet, 25-30% fines, ~5% clay. 55
entonite
Pellets
- SANDY GRAVEL (GW) , olive brown (2.5Y-4/4), wet, -
25-30% fine to coarse sand, fine to coarse rounded
- [~ #2/12 Sand to subrounded gravel to ~4-in diameter. -
60 - L0
SAND (SP), dark olive gray (5Y-3/2), wet, fine to
- medium grained, trace fine gravel. -
--- L 2-in dia. SCH40 ~ -
Screen (0.010"
-—— Slot) SANDY GRAVEL (GW) -
- _ TR FRIAR SANDSTONE (SS), wet, very hard, fine to T
—=~ Silt Trap seve e
- ==l medium sand. --
o | BEREARIRON | _fesit __ ||
Bottom of well at 67.5 feet bgs.
Bottom of boring at 68 feet bgs.
EXPLANATION
) |:| Clay « |- Interval Sampled
Permit #: Sample Retained
Casing elevation: E Silt
Date well drilled: 6/17/02 = sand
LFR Field Staff: Adelo Derilo an
Approved by: E Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-42AD (CONTINUED)

'LFR Mission Valley Terminal

Levine #Fricke

Project No. 002-10123-00 Page 2 of 2

072502A1D/tpr




WELL CONSTRUCTION

Flush Mounted Well Plug
Depth,
feet
) N
[~ Concrete
/ /
-5 4 4
s s
....... 7 4
ya /
------- ; j** Bentonite
4444444 7 e GrOUt
s s
....... s 7/
/ /
10 / /
s /
....... 7 7
/ /
------- ; ; 2-inch dia
g o SCH40 PV_C
AAAAAAA Blank Casing
s s
....... 4 7
/ /
15 / 7
/ /
....... / /
/ /
AAAAAAA / /
/ /
AAAAAAA / /
/ /
....... / /
/ /
~20 . 4 7
/ /
....... / /
/ /
AAAAAAA / /
/ /
4444444 / /
/ /
....... / /
/ /
25 . 4 7
/ /
AAAAAAA / /
/ /
AAAAAAA / /
/ /
4444444 / /
/ /
....... / /
/ /
~30. 4 7
/ /
....... / /
/ /
....... / /
/ /
....... / /
\/ % 4
....... Approx. s 7/
Water Level , v
_35

Continued

Date well drilled: 2/16/03 - 2/17/03
LFR Field Staff: Adelo Derilo

Approved by:

Graphic
Log

LITHOLOGY

Visual Description

SAMPLING DATA

ID of
Samples
Analyzed

PID (ppm)/
Penetration Rate
(blows/ft.)

T —~Asphalt pavement (~3 inches).

Straight drilled to 6 feet bgs. Air vacuum cleared to
approximately 5 feet bgs.

SILTY GRAVEL WITH SAND (GM), olive gray
(5Y-5/2), moist, fine gravel/cobble to ~4-in diameter,
fine to coarse sand.

SANDY SILT (ML), very dark gray (10YR-3/1), moist,
15-20% fine sand, trace fine gravel.

SILTY GRAVEL WITH SAND (GM), mottled brownish
gray to olive gray, fine to coarse, rounded to
sub-rounded gravel/cobbles to ~3-inch diameter.

-color grades to dark brown to reddish brown.

POORLY GRADED SAND (SP), olive gray (5Y-4/2),

moist, fine grained, micaceous; trace non-plastic fines.

-gray (10YR-6/1), dry, trace fine gravel.

-grades to dark grayish brown (10YR-4/2), moist, fine
to medium grained.

SILTY SAND (SM), olive gray (5Y-4/2), moist, fine
rained, 15-20% non-plastic fines, micaceous.
POORLY GRADED SAND (SP), dark grayish brown

EXPLANATION
Clay

]
(=] sit
Sand

- Gravel

Interval Sampled
Sample Retained

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-45 AD

BLFR

LevineeFricke

Project No. 10180

Mission Valley Terminal

Page 1 of 3

030303AID/tpf



WELL CONSTRUCTION

Depth,
feet
Continued

Graphic

LITHOLOGY

Visual Description

SAMPLING DATA

ID of
Samples
Analyzed

PID (ppm)/
Penetration Rate
(blows/ft.)

[~ Bentonite
Grout

2-inch dia
SCH40 PVC
Blank Casing

AN N N N N N N N N N N O N N N N R N N N N N N N NN NN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\

Bentonite
Chips

Continued '

Date well drilled: 2/16/03 - 2/17/03
LFR Field Staff: Adelo Derilo

Approved by:

(2.5Y-4/2), wet, fine grained, micaceous, trace
non-plastic fines.

WELL GRADED SAND (SW), grayish brown

(2.5Y-5/4), wet, fine to coarse gravel.

SANDY SILT (ML) stringer, very dark gray

lightly plastic.

¥OYR—3/1), wet, soft, 15-20% fine sand, micaceous,

\WELL GRADED SAND (SW), same as SW above.

trace fine sand, slightly plastic, micaceous.

=

SILTY SAND (SM), dark grayish brown (2.5Y-4/2),
wet, 15-25% non-plastic fines, micaceous.

WELL GRADED SAND (SW), dark gray (10YR-4/2),

kine to coarse grained.

|

POORLY GRADED SAND (SP), dark olive gray

:\ CLAYEY SILT (ML), very dark gray (10YR-3/1), wet,
1
A\(5Y-3/2), fine grained, trace fines.

1 11

ELASTIC SILT (MH), very dark gray (10YR-3/1), high
lasticity, trace fine sand.

|IPOORLY GRADED SAND (SP), dark grayish brown

2.5Y-4/2), wet, fine to medium grained, micaceous.

SILTY SAND (SM), very dark gray (10YR-3/1), wet,
\fine grained, 25-30% fines, slightly plastic.

POORLY GRADED SAND (SP), dark olive gray
(5Y-3/2), wet, fine grained, trace fine gravel at ~50.5
eet bgs.

o o o ol

o O O O

o O O O|..

- fine to medium graineed.

————

ELASTICSILT (ML) stringer, medium to high
lasticity.

POORLY GRADED SAND (SP), fine to medium

rained.

ST T

WELL GRADED SAND (SW), light olive brown
(2.5Y-5/3), wet, fine to coarse grained, trace fine
ravels.

plastic.

SANDY /SILT (ML) stringer, 10-15% fine sand, slightly

ANDY SILT (ML) stringer, same as ML above.

POORLY GRADED SAND (SP), olive brown
(2.5Y-4/3), fine to medium grained.

\ ELL GRADED SAND (SW); same as SW above.

WELL GRADED GRAVEL WITH SAND (GW), olive

brown (2.5Y-4/4), wet, rounded to subrounded, fine

gravel to ~3-inch diameter, 30-40% fine to coarse
and.

SILTY SAND (SM), olive gray (5Y-4/2), fine grained,
5-30% non-plastic fines.

POORLY GRADED SAND (SP), olive (5Y-4/3), fine to

EXPLANATION

E Clay
(=] sit
Sand

- Gravel

645,

Interval Sampled
Sample Retained

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-45 AD (CONTINUED)

BLFR

LevineeFricke

Project No. 10180

Mission Valley Terminal

Page 2 of 3

030303AID/tpf



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

Pt Grfphic Visual Description Samples  Penetratin e
Continued 0g Analyzed (blows/ft.)
- - - o o o [medium grained. |
"""" o o o WELL GRADED GRAVEL WITH SAND (GW), rounded
....... 5-inch dia. o o ° to subrounded fine gravel to ~5-inches diameter,
S | SCH40 PVC o o o increased amount and size of gravel from ~69 to 76
((((((( glgrsen (0.010" o oo feet bgs.
"""" |+ #2/12 sand o o o
15 o o o 75
o] ‘ o] ‘ o] ‘
...... 4 : Silt Trap ERIAR SANDSTONE (SS), dark gray (4/N), moist, fine
"""" B o grained, friable.

Bottom of well at 77 feet bgs.
Bottom of boring at 79 feet bgs.

Materials used:
Filter Pack
-2 1/2 bags #2/12 sand
Annular Seal
-1 1/2 bags bentonite chips
- 6 bags bentonite grout

EXPLANATION
Interval Sampled
E Clay Sample Retained
(=] sit
Date well drilled: 2/16/03 - 2/17/03
LFR Field Staff: Adelo Derilo Sand
Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-45 AD (CONTINUED)

@LFR Mission Valley Terminal
LevineeFricke Page 3 of 3
Project No. 10180

030303AID/tpf



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

Flush Mounted Well Plug 1D of PID( y
- Ol ppm
Dg:atth’ Graphic Visual Description Samples  Penetration Rate
Log Analyzed (blows/ft.)
] N T " 7sphalt pavement (~3 inches).
"""" Straight drilled to ~6 feet bgs. Air vacuum cleared to
[~ Concrete
“““““ ~5 feet bgs.
....... ’ ’
5 / / _ 5
v v
....... v v
y v G—g o@—g ke SILTY GRAVEL WITH SAND (GM), mottled brownish
------- ; ;—7 Bentonite %770079 gray to olive gray, rounded to subrounded, fine to
4444444 v | Grout - 2 o9 coarse gravel and cobbles to ~4 to 5 inches diameter.
/ / O0—0—©C of
------- g g °a700
v v 6 00 o
~10. s/ s/ —[o9 5004 a0
v y —o —o
....... v v f;l# Of
L el
"""" 2-inch dia © ©.9 of
7 I o o
SCH40 PVC 9°.g®
AAAAAAA v v ) - o~ o
P P Blank Casing 6 o0 el
....... v v ° o i‘;—g
7/ 7/ o 00 o
15 s s 60 500, 15
v v o —o
....... s v :’Q %:;9
g g 0% 09
((((((( 7 7 O o O o
v v 60 500
AAAAAAA s v - o o
L L o oo o
....... v v o0
s 7 © 00 o
~20 . s/ s/ —J69 5004 20
v v —o —o
....... s v [° & °—=»
; ; e'ﬂ'oﬁb z‘j SAND (SP), lens of ~3-inch, light olive brown /—
AAAAAAA | O O o i i
g g o5 o 9 (2.5Y-5/3), dry, fine to medium grained.
4444444 s s 00 500
s s 9;0?4?;
....... s v
s s A
25 / / _|° 0©° o 25
/ / 09 500 4 -color grades to grayish brown.
el ]
AAAAAAA s 7 lo 50— »o
v v 60 60O
((((((( s s ©5 9%
s s © 09 o9
4444444 / / 00 00 -color grades to olive gray.
o T
v v oo of
....... s v
s s A
~30.. / / _|° ©©° o 30
v v 00500
....... s s BN
v v | SANDY SILT (ML), very dark grayish brown
------- j j - — —| (2.5Y-3/5), moist, hard, 85-90% fines, 10-15% fine
....... s v/ [ sand.
7 7 POORLY GRADED SAND (SP), (2.5Y-3/2), moist, fine
....... A4 v s
Approx. ~ ~ e \grained.
35 Water Level e _ _ 35 ||
Continued
EXPLANATION
E Clay Interval Sampled
Sample Retained
] s
Date well drilled: 2/19/03 - 2/20/03
LFR Field Staff: Adelo Derilo Sand
Approved by: - Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-47 AD

@LFR Mission Valley Terminal

LevineeFricke

Project No. 10180 Page 1 of 3

030403AID/tpf



WELL CONSTRUCTION

Depth,
feet
Continued

Graphic

LITHOLOGY

Visual Description

SAMPLING DATA

ID of
Samples
Analyzed

PID (ppm)/
Penetration Rate
(blows/ft.)

[~ Bentonite
Grout

AN N N N N N N N N N N O N N N N R N N N N N N N NN NN

Continued '

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\

2-inch dia
SCH40 PVC
Blank Casing

Bentonite
Chips

#2/12 Sand

Date well drilled: 2/19/03 - 2/20/03

LFR Field Staff: Adelo Derilo
Approved by:

\SILTY SAND (SM), dark gray (10YR-4/1), wet, /
70-75% fine grained sand, 25-30% non-plastic fines.

POORLY GRADED SAND (SP), dark gray (10YR-4/1),

wet, fine to medium grained, micaceous.

WELL GRADED SAND (SW), olive gray (5Y-4/2), wet,
fine to coarse grained sand, rounded to subrounded
fine gravel.

SANDY SILT (ML), very dark gray (10YR-3/1), wet,
10-15% fine sand, slightly plastic.

POORLY GRADED SAND (SP), olive gray (5Y-4/2),
_\wet, fine to medium grained, micaceous. /
SILTY SAND (SM) lens stringer.
WELL GRADED SAND (SW), olive gray (5Y-4/2), wet,

fine to coarse grained, fine gravel to ~2-inch diameter.

POORLY GRADED SAND (SP), olive gray (5Y-4/2),
wet, fine to medium grained, fine gravel to ~2-inch
diameter, rounded to subrounded.

SILTY SAND (SM), very dark gray (5Y-3/1), wet,
:\20—25% non-plastic fines, micaceous. /_
SANDY SILT (ML), (5Y-3/1), wet, 15-20% fine sand. /
WELL GRADED SAND (SW), dark olive gray (5Y-3/2),

wet, fine to coarse grained, rounded to subrounded,
fine gravel to ~2-inches diameter.

©c O O O O

©c O O O O

CLAYEY SILT (ML), very dark grayish brown
(2.5Y-3/2), wet, trace fine sand, slightly plastic,
_\funded to subrounded, trace fine gravel to ~2-inch

T

diameter.

_\SANDY SILT (ML), dark grayish brown (2.5Y-4/2),
wet, 10-15% fine sand, micaceous, slightly plastic.
SILTY SAND (SM), dark olive gray (5Y-3/2), wet,
10-15% non-plastic fines, fine grained, micaceous.
WELL GRADED GRAVEL WITH SAND (GW), olive
brown (2.5Y-4/3), wet, fine gravel to ~4-inches
diameter, rounded to subrounded, fine to coarse sand,
trace fines.

EXPLANATION
Clay

]
(=] sit
Sand

- Gravel

50

Interval Sampled
Sample Retained

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-47 AD (CONTINUED)

BLFR

LevineeFricke

Project No. 10180

Mission Valley Terminal

Page 2 of 3

030403AID/tpf



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

i ID of PID (ppm)/
Dg:atth’ Graphic Visual Description Samples  Penetration Rate
Log Analyzed (blows/ft.)

Continued

o O O
------- o ‘ o ‘ o
"""" 2-inch dia. ° . ° . °
S - -] SCH40 PVC o o o
AAAAAAA B Screen (0.010" C
=] slot) °c o0
------- o o o
Z5 . o) ‘ o] ‘ o] ’15"
o] ‘ o] ‘ o]
"""" ) FRIAR SANDSTONE (SS), gray (5Y-6/1), moist, fine
p — = Silt Trap . .
....... R % grained, friable.
NONNNNX T A
_______ N NN NNCY[E Slough

Bottom of well at 77 feet bgs.
Bottom of boring at 81 feet bgs.

Materials used:
Filter Pack
- 3 bags #2/12 sand
Annular Seal
- 2 bags bentonite chips
- 6 bags bentonite grout

EXPLANATION
Interval Sampled
E Clay Sample Retained
(=] sit
Date well drilled: 2/19/03 - 2/20/03
LFR Field Staff: Adelo Derilo Sand
Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-47 AD (CONTINUED)

@LFR Mission Valley Terminal

LevineeFricke

Project No. 10180 Page 3 of 3

030403AID/tpf



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

Flush Mounted Well Plug 1D of PID( y
: of ppm
Dg;tth, Graphic Visual Description Samples  Penetration Rate
Log Analyzed (blows/ft.)
] N T " 7sphalt pavement (~3 inches).
AAAAAAA [~ Concrete
""""" s s Straight Drilled to ~6 feet bgs. Air vacuum cleared to
- j j — ~5 feet bgs. -5
....... v /
P s 2o g SILTY GRAVEL WITH SAND (GM), mottled gray to
------- ; ;—7 Bentonite %770079 reddish brown, rounded to subrounded fine gravels and
4444444 v &t - 2 cobbles to ~4-inches diameter.
/ / O—0—©C of
------- g g °a700
s s 6 00 o
~10. s/ s/ —[09 5004 a0
v y —o —o
....... v v [ o0
oQ o
AR A/ s
"""" 2-inch dia 9 ©.09 of
7 v 9 o
SCH40 PVC L e®
““““ j j Blank Casing O;O?J_\:‘Te
....... v v ° o i‘;—g
7 7 o 00 o
15 / / — o0 500, 5.
s s o —o ]
....... v v [© o0
Q0 yeo0
g g 0% 09
AAAAAAA s s 5 00 o
s s 60 ;00
AAAAAAA s s o T
s s S—0-—©C of
....... v v [© O 09
v v O*OOTO 5 -grades to dark brown, increased amount of fine to
20 s s —J09 5004 coarse grained sand. 20
s s o 0
....... v v [© & 0=
, , 9 o0
((((((( s/ v/ S—— SANDY SILT (ML) stringer, dark gray (5Y-4/1), moist,
“““““ ; ; _\15—20% fine sand, micaceous. /_
/s /s POORLY GRADED SAND (SP), very dark grayish
"""" ; ; brown (2.5Y-3/2), moist, fine grained, micaceous.
25 / / _ 25
s s
((((((( s/ s/ WELL GRADED SAND (SW), gray(10YR-6/1), dry,
; ; fine to coarse grained.
AAAAAAA g g
4444444 s s
s s
....... s / R R POORLY GRADED SAND (SP), olive brown
ya ya L g . . " .
g g I e (2.5Y-4/4), moist, fine to medium grained. 30
v v | — — SANDY SILT (ML), very dark gray (10Y-3/1), moist,
------- ; ; Ep—— 60-70% low plastic fines, 30-40% fine sand,
....... A %( s s - micaceous.
Water Level |7 g - POORLY GRADED SAND (SP), dark grayish brown
""""" v v - _\(Z.SY—3/2), wet, fine to medium grained sand, /
------- g g = micaceous. -
35 I :\SILTY SAND (SM), dark grayish brown (2.5Y-3/2), /: 35 | |
Continued
EXPLANATION
E Clay Interval Sampled
Sample Retained
] s
Date well drilled: 2/21/03 - 2/22/03
LFR Field Staff: Adelo Derilo/Charlotte Berghoffer Sand
Approved by: - Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-48 AD

@LFR Mission Valley Terminal

LevineeFricke

Project No. 10180 Page 1 of 3

030403AID/CXB/tpf



WELL CONSTRUCTION

Depth,
feet
Continued

Graphic

LITHOLOGY

Visual Description

SAMPLING DATA

ID of P ID (ppm)/
Samples Penetration Rate
Analyzed (blows/ft.)

[~ Bentonite
Grout

2-inch dia
SCH40 PVC
Blank Casing

N N N N N R e N e N N N N R N N N N N N N N N N NN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\

Bentonite
Chips

#2/12 Sand

Continued '

Date well drilled: 2/21/03 - 2/22/03

LFR Field Staff: Adelo Derilo/Charlotte Berghoffer

Approved by:

1 1 1

micaceous.

\wet, 60-70% fine sand, 30-40% medium plastic fines, X

SILTY SAND (SM), dark grayish brown (2.5Y-3/2),
wet, 70-80% fine to medium sand, 20-30% low plastic
fines, micaceous.

POORLY GRADED SAND WITH GRAVEL (SP), olive
gray (5Y-4/2), wet, medium to coarse sands, slightly
micaceous, with some gravels.

1 1 1

ELASTIC SILT (MH), black (5Y-2.5/1), moist, trace

fine sand.

SANDY SILT (ML), very dark gray (5Y-3/1), moist,
40-60% non-plastic fines, 40-50% fine sand,
micaceous.

SILT WITH SAND (ML), very dark gray (5Y-3/1),
moist, 75-85% plastic fines, 15-25% fine sand, slightly
micaceous.

SANDY SILT (ML), very dark gray (5Y-3/1), moist,
50-60% non-plastic fines, 40-50% fine sands,
micaceous.

ELASTIC SILT (MH) stringer, black (5Y-2.5/1), moist,
trace fine sand.

POORLY GRADED SAND (SP), dark gray (2.5Y-4/1),

wet, medium grained, micaceous.

SILTY SAND (SM), very dark gray (5Y-3/1), moist,
80-90% fine sand, 10-20% non-plastic fines,
micaceous.

POORLY GRADED SAND (SP), olive gray (5Y-4/2),

wet, medium to coarse sand.

o O 0O o o o o O o

o O 0O o o o o O o

o O 0O o o o o O o

SILTY SAND (SM), very dark gray (5Y=3/1), moist,
60-70% fine to medium sand, 30-40% non-plastic
fines, slightly micaceous.

WELL GRADED SAND WITH GRAVEL (SW), olive gray
(5Y-4/2), wet, 80-90% medium to coarse sands, /’
10-20% gravels 1 to 2'inches diameter.

WELL GRADED GRAVEL WITH SAND (GW), olive
(5Y-4/3), wet, 70-80% gravels, 10-20% coarse sands,
gravels up to 6 inch diameter.

EXPLANATION
Clay

Silt

Sand

Gravel

Interval Sampled
Sample Retained

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-48 AD (CONTINUED)

BLFR

LevineeFricke

Project No. 10180

Mission Valley Terminal

Page 2 of 3

030403AID/CXB/tpf



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

] D of P ID (ppm)/
Dg;tth, G rfé) hic Visual Descri ption Samples  Penetration Rate
Continued g Analyzed (blows/ft.)
- #2/12 sand °.°°
------- - o o o
"""" 2-inch dia. ° . ° . °
L] .-.-] SCH40 PVC o o o
AAAAAAA S - | Screen (0.010" o
L -] slot) °c o0
------- o o o
Silt Trap FRIAR SANDSTONE (SS), dark gray (5Y-4/1), moist,
....... fine grained sand.
““““ Bentonite
Chips
80 — -80.
““““ Slough
85 — 85

Bottom of well at 75.5 feet bgs.
Bottom of boring at 86 feet bgs.

Materials used:
Filter Pack
- 3 bags #2/12 sand
Annular Seal
- 2 bags bentonite chips
-6 bags bentonite grout

EXPLANATION
Interval Sampled
E Clay Sample Retained
(=] sit
Date well drilled: 2/21/03 - 2/22/03
LFR Field Staff: Adelo Derilo/Charlotte Berghoffer Sand
Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-48 AD (CONTINUED)

@LFR Mission Valley Terminal

LevineeFricke Page 3 of 3

Project No. 10180

030403AID/CXB/tpf



WELL CONSTRUCTION

Monument Box Well Plug
Depth,
feet
—
| AN
“““ " |- Concrete
s s
..... - / /
/ /
— / 23 Bentonite
/ / Grout
..... “ ’ b
/ /
..... - / /
/ /
“““ . g 2t 2in. da.
SCH40 PVC
~~~~~ - / /| | Blank Casing
/ /
0. / /
/ /
“““ . 7 07| &in. da.
P / Borehole
/ /
/ /
s s
..... - / /
/ /
b / /
/ /
..... “ s s
/ /
..... - / /
/ /
..... “ / /
s s
..... - / /
/ /
2. / /
/ /
..... “ s s
/ /
..... “ / /
/ /
..... - / /
s s
...... AVA / /
Approx. V2 V2
25, Water Level /7 /7
/ /
..... “ s s
/ /
..... “ / /
/ /
..... “ / /
s s
..... - / /
/ /
[N / /
/ /
..... “ s s
/ /
..... “ / /
/ /
..... “ / /
s s
..... - / /
/ /
B

Continued

Date well drilled: 4/28/05
LFR Field Staff: Adelo Derilo

Approved by:

I —~Asphalt pavement (~4-in. thick).

LITHOLOGY SAMPLING DATA
D of P ID (ppm)/
Visual Description Samples  Penetration Rate

Analyzed (blows/ft.)

Cleared by air-knife to ~5 feet bgs.
RN

SILTY GRAVEL (GM), mottled grayish to brownish,
moist, fine to coarse gravel with trace of cobbles to
~4-in. diameter.
TR
A,
20,
SILTY SAND (SM), very dark grayish brown

\(2.5Y-3/2), moist, fine sand with silt. /

POORLY GRADED SAND (SP), dark grayish brown

(2.5Y-4/2), wet, fine to medium grained, trace fine 2.

gravel.
~SANDY SILT (ML) lens.

WELL GRADED SAND (SW), very dark grayish N

brown (2.5Y-3/2), wet, fine to coarse grained, trace
“\fine gravels, micaceous. /

POORLY GRADED SAND (SP), very dark grayish .

brown (2.5Y-3/2), wet, fine to medium grained,

micaceous.

SANDY SILT (ML), very dark gray (5Y-3/1), wet,

non-plastic, micaceous. <ol

POORLY GRADED SAND (SP), very dark grayish 5.

EXPLANATION
= - Sample Retaned
E] si
Sand
Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-66AD

@LFR

Levinea Fricke

Project No. 002-10180-32

Mission Valley Terminal - Qualcomm Stadium
Page 1 of 3

052705AID/sco



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA
- D of P ID (ppm)/
feE:t, Visual Descri p tion Samples Penetration Rate
Confinued Analyzed (blows/ft.)
)z )z brown (2.5Y-3/2), wet, fine to medium grained,
..... - ; ;__ Bentonite micaceous /_
\\\\\ “ 7 s | Grout WELL GRADED SAND (SW), dark grayish brown
; ; (2.5Y-4/2), wet, fine to coarse grained, trace fine
/ / \gravels, micaceous. /_
~~~~~ - j j g_ciﬁ“giawc POORLY GRADED SAND (SP), very dark gray
40, ; ; Blank Casing (5Y-3/1), wet, fine to medium grained, micaceous. A0,
..... - / / “
Y, Y SILTY SAND (SM) lens.
~~~~~ - ; ; WELL GRADED SAND (SW), dark grayish brown
..... « b - ’ (2.5Y-4/2), fine to coarse grained, micaceous.
/ /
..... “ ; ; . -
Borehole
45, / / Aa.
Ve /7
..... - / / “
/ /
/ / -
/ /
Ve Ve SN
/ /
..... - / / -
/ / -trace fine gravels.
A0 / / S0,
Ve Ve
..... - / / “
/ / POORLY GRADED SAND (SP), very dark gray
“““ - ; ; (5Y-3/1), fine to medium grained, micaceous.
..... - s s WELL GRADED SAND (SW), very dark gray
; ; (5Y-3/1), wet, fine to coarse grained, trace fines.
/ /
[N / / JSa.
Ve Ve
\\\\\ - / / -gravels.
/ /
“““ " Bentonite R ] h
Pellete trace fine to coarse gravels.
8. NGIR
\\\\ N -trace cobbles to ~4-in. diameter, v
""" " [~ #2/12 Sand WELL GRADED GRAVEL (GW), fine to coarse "
. gravels, some cobbles to ~4-in. diameter. 8.
= 2-in. dia.
..... - SCHA0 PVC o
Well Screen R66ADE .
..... - (0.010" slot) s
/N - > Bottom Cap 0. ||
Continued
EXPLANATION
D Clay i} Interval Sampled
Sample Retained
=
Date well drilled: 4/28/05
LFR Field Staff: Adelo Derilo Sand
Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-66AD (CONTINUED)

@LFR

Levinea Fricke

Project No. 002-10180-32

Mission Valley Terminal - Qualcomm Stadium
Page 2 of 3

052705AID/sco



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

i D of P ID (ppm)/
Dfeztth' Grféohlc Visual Descri ptiO n Samples Penetration Rate
Continued 9 Analyzed  (blows/ft.)
“““ N - #2/12%nd U TTTIONNY FRIAR SANDSTONE (SS), weathered, mottled |_|
\\\\ A - orange-gray.

Bottom of boring at 72 feet bgs.
Bottom of well at 71 feet bgs.

Materials used:
Filter Pack
- 1.519 cubic feet of #2/12 sand
Annular Seal
- 1.05 cubic feet of bentonite pellets transition seal
- 9.45 cubic feet of bentonite grout
- 0.525 cubic feet of concrete surface seal

Drilling Method - Sonic Drilling
Drilling Company - Prosonic Corporation

EXPLANATION
13- Interval Sampled
D Clay Sample Retained
E] si
Date well drilled: 4/28/05
LFR Field Staff: Adelo Derilo Sand
Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-66AD (CONTINUED)

.LFR Mission Valley Terminal - Qualcomm Stadium

Levinea Fricke
Page 3 of 3

Project No. 002-10180-32

052705AID/sco



WELL CONSTRUCTION

Monument Box Well Plug
Depth,
feet
—
| AN
“““ " |- Concrete
s s
..... - / /
/ /
— / 23 Bentonite
/ / Grout
..... - s v
/ /
..... - / /
/ /
“““ . g 2t 2in. da.
SCH40 PVC
~~~~~ - / /| | Blank Casing
/ /
0. / /
/ /
“““ . 7 07| &in. da.
P / Borehole
/ /
/ /
s s
..... - / /
/ /
I / /
/ /
..... - s s
/ /
..... - / /
/ /
..... - / /
s s
..... - / /
/ /
2. AVA 7 7
Approx. Y Y
\\\\\ Water Level y y
/ /
..... - / /
/ /
..... - / /
s s
..... - / /
/ /
25 / /
/ /
..... - s s
/ /
..... - / /
/ /
..... - / /
s s
..... - / /
/ /
0. / /
/ /
..... - s s
/ /
..... - / /
/ /
..... - / /
s s
..... - / /
/ /
3B

Continued

Date well drilled: 4/27/05
LFR Field Staff: Adelo Derilo

LITHOLOGY SAMPLING DATA
D of P ID (ppm)/
Graphic Visual Description Samples  Penetration Rate
Log Analyzed (blows/ft.)
T —~Asphalt pavement (~4-in. thick).
Cleared by air-knife to ~5 feet bgs. -~
RN
eﬂqjeg_n SILTY GRAVEL WITH SAND (GM), mottled gray to
N <] 0 G O reddish brown, moist, fine to coarse grained, some -~
oo o0
RO - ai ot cobbles to ~ 5-in. diameter, trace clay. “
@—0-¢ of
N -
@ oC o
wlo® S 0T, -
_%o q&o =
e oo TR
8l o0
070
¢ o -~
A,
SILTY SAND (SM), dark olive gray (5Y-3/2), moist, v
~\fine sand with silt, trace clay, low plasticity. AL
POORLY GRADED SAND (SP), very dark grayish “
brown (10YR-3/2), wet, fine to medium grained, trace
fine gravel. h
SILTY SAND (SM), dark olive gray (5Y-3/2), wet, “
fine sand with silt, trace clay, low plasticity. =
\SANDY SILT (ML) lens, micaceous: /
SILTY SAND (SM), dark grayish brown (2.5Y-4/2), / -~
wet, fine sand with silt, micaceous. “
POORLY GRADED SAND (SP), very dark grayish
brown (10YR-3/2), wet, fine to medium grained, trace
fine gravel. -
0.
WELL GRADED SAND (SW), very dark gray
(2.5Y-3/1), wet, fine to coarse grained, trace fines, -~
micaceous. “
POORLY GRADED SAND (SP), very dark grayish -
brown (10YR-3/2), wet, fine to medium grained, trace
fine gravel. -
54 |
EXPLANATION
D Clay ii=Interval Sampled
Sample Retained
=K
Sand
Gravel

Approved by:

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-67AD

@LFR

Levinea Fricke

Project No. 002-10180-32

Mission Valley Terminal - Qualcomm Stadium

Page 1 of 3

052705AID/sco



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA
- D of P ID (ppm)/
feE:t, Visual Descri p tion Samples Penetration Rate
Confinued Analyzed (blows/ft.)
“““ " - Bentonite h
..... N Grout WELL GRADED SAND (SW), very dark gray -
(2.5Y-3/1), wet, fine to coarse grained, trace fines,
trace fine gravel, micaceous.
“““ - 2-in. dia. POORLY GRADED SAND (SP), very dark grayish -
SCH40 PVC _ ' . .
40, Blank Casing brown (10YR-3/2), wet, fine to medium grained, trace A0,
fine gravel.
-fine gravels.
“““ N WELL GRADED SAND (SW), very dark gray "
~~~~~ - - 6-in. dia. (2.5Y-3/1), wet, fine to coarse grained, trace fines, -
45, Borehole trace fine gravels to ~3-in. diameter, micaceous. 45,
A0 S0,
\\\\ N -trace gravels. "
[N JSa.
\\\\\ “ ) WELL GRADED GRAVEL (GW) lens. "
Bentonite
\\\\\ . Pellets WELL GRADED SAND (SW), very dark gray “
(2.5Y-3/1), wet, fine to coarse grained, trace fines,
trace fine gravels to ~3-in. diameter, micaceous.
8. NGIR
""" N [~ #2/12 Sand WELL GRADED GRAVEL (GW), very dark grayish N
“““ - brown (2.5Y-3/2), wet, fine to coarse gravel, some -
..... - o cobbles to ~5-in. diameter. -
= 2-in. dia.
SCH40 PVC
~&. Well Screen 8.
(0.010" slot)
..... - S m
\\\\ N [~ Bottom Cap -orange mottling.
“““ ) T, FRIAR SANDSTONE (SS), gray (5Y-6/1). -
[0/ O RGN (N NNNINININNN 0. ||

Date well drilled: 4/27/05
LFR Field Staff: Adelo Derilo

Approved by:

Continued

EXPLANATION
D Clay
E] si
Sand
Gravel

13- Interval Sampled

Sample Retained

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-67AD (CONTINUED)

@LFR

Levinea Fricke

Project No. 002-10180-32

Mission Valley Terminal - Qualcomm Stadium

Page 2 of 3

052705AID/sco



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA

Denth D of P ID (ppm)/
feE:t, Visual Descri p tion Samples Penetration Rate
Confinued Analyzed (blows/ft.)
\\\\\ . NNANNANN
NANANNANN FRIAR SANDSTONE (SS), gray (5Y-6/1).
\\\\\ . NNANNANN
NN X[ Slough
..... “ NNNNNN
NNANNANN
\\\\\ R NANANNANN
5 NN\
NN .
\\\\\ . NANNNAN
NANNNNN
\\\\\ . NN\ NN\ | |
Bottom of boring at 77 feet bgs.
Bottom of well at 68 feet bgs.
Materials used:
Filter Pack
- 1.519 cubic feet of #2/12 sand
Annular Seal
- 1.05 cubic feet of bentonite pellets transition seal
- 9.1 cubic feet of bentonite grout
- 0.525 cubic feet of concrete surface seal
Drilling Method - Sonic Drilling
Drilling Company - Prosonic Corporation
EXPLANATION
13- Interval Sampled
D Clay Sample Retained
E] si
Date well drilled: 4/27/05
LFR Field Staff: Adelo Derilo Sand
Approved by: Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-67AD (CONTINUED)

.LFR Mission Valley Terminal - Qualcomm Stadium

Levinea Fricke
Page 3 of 3

Project No. 002-10180-32

052705AID/sco



WELL CONSTRUCTION

Monument Box Well Plug
Depth,
feet
|’ AN
[~ Concrete
[~ Bentonite
Grout
2
""" " 2-in. dia.
\\\\ - SCH40 PVC
Blank Casing
0.
“““ " [~ 6-in. dia.
..... “ Borehole
..... “ #
w5, AVA
Approx.
..... « Water Level
2.

AN N N N A R R e R e R e NN 0 T N N N N N NN
AN N N N N R R e R R e e R S N N NN \\\\\‘1.\\\

Continued

Date well drilled: 4/26/05
LFR Field Staff: Adelo Derilo

Approved by:

Visual Description

SAMPLING DATA

D of
Samples
Analyzed

P ID (ppm)/
Penetration Rate
(blows/ft.)

T —~\Asphalt pavement (~4-in. thick).
Cleared by air-knife to ~5 feet bgs.

SILTY GRAVEL WITH SAND (GM), mottled

brownish gray to reddish brown, moist, fine to coarse

gravel, fine sand, trace cobbles to ~4-in. diameter.

SILTY SAND (SM), very dark gray (2.5Y-3/1),

moist, fine sand with silt.

POORLY GRADED SAND (SP), very dark gray

(2.5Y-3/1), wet, fine to medium grained, trace fines,

micaceous

\SANDY SILT (ML) lens, micaceous. /

WELL GRADED SAND (SW), very dark gray

(2.5Y-3/1), wet, fine to coarse grained, trace fines,

micaceous.

-trace fine gravel.

POORLY GRADED SAND (SP), very dark gray

(2.5Y-3/1), wet, fine to medium grained, trace fines,

micaceous.

SILTY SAND (SM), very.dark gray (2.5Y-3/1), wet,
fine sand with silt, low plasticity, micaceous.

POORLY GRADED SAND (SP), very dark gray

(2.5Y-3/1), wet, fine to medium grained, trace fines,

micaceous.

WELL GRADED SAND (SW), very dark gray

(2.5Y-3/1), wet, fine to coarse grained, trace fine

gravel, micaceous.

A

EXPLANATION
Clay

Silt
Sand

Gravel

13- Interval Sampled
Sample Retained

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-68AD

@LFR

Levinea Fricke

Project No. 002-10180-32

Mission Valley Terminal - Qualcomm Stadium

Page 1 of 2

052705AID/sco



WELL CONSTRUCTION LITHOLOGY SAMPLING DATA
Depth, ) X i D of P ID (ppm)/
ot Visual Description Samples  Penetration Rate
Confinued Analyzed (blows/ft.)
Ve Ve
/ / -
, 71 Bentonite POORLY GRADED SAND (SP), very dark gray
/ /71 Grout (2.5Y-3/1), wet, fine to medium grained, trace fines, -
/ /
, , micaceous. “
; ; - 6-in. dia. -
s | Borehole 45,
/ /
/ /s 2-in. dia. =
/ SCH40 PVC | “
/ ~ |  Blank Casing -cobbles.
..... - / / -
/ / WELL GRADED SAND (SW), very dark gray
“““ " f ; ; (2.5Y-3/1), wet, fine to coarse grained, trace fine b
~a. - gravel, micaceous. 0.
“““ " Bentonite h
..... “ Pellets N
..... - SANDY SILT (ML) lens. e
5 SILTY SAND (SM), very dark gray (2.5Y-3/1), wet, A
z fine sand with silt, low plasticity, micaceous.
WELL GRADED GRAVEL WITH SAND (GW), fine to
""" h - #2/12Sand T coarse gravel, trace cobbles.
..... “ B NN -
[ 2-in. dia. o
..... “ { % ~fo“ee -
o) Well Screen o NGIR
(0.010" slot)
Q
¢ R-68AD-61' [l
o[ Bottom Cap T pTTITN FRIAR SANDSTONE (SS), gray (5Y-6/1). "
Ha.
NN

Date well drilled: 4/26/05
LFR Field Staff: Adelo Derilo

Approved by:

Bottom of boring at 67 feet bgs.
Bottom of well at 63 feet bgs.

Materials used:
Filter Pack
- 1.42 cubic feet of #2/12 sand
Annular Seal
- 1.05 cubic feet of bentonite pellets transition seal
- 8.225 cubic feet of bentonite grout
- 0.525 cubic feet of concrete surface seal

Drilling Method - Sonic Drilling
Drilling Company - Prosonic Corporation

Sample Retained

EXPLANATION
D Clay :}- Interval Sampled
E Silt
Sand
Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WELL R-68AD (CONTINUED)

@LFR

Levinea Fricke

Project No. 002-10180-32

Mission Valley Terminal - Qualcomm Stadium

Page 2 of 2

052705AID/sco



PROJECT NAME_Mission Valley Terminal - Qualcomm Stadium WEL L N U M B ER RW-49

CLIENT _Kinder Morgan Energy Partners PAGE 1 OF 3
PROJECT LOCATION_9449 Friars Rd, San Diego, CA DRILLING CONTRACTOR Boart Longyear
PROJECT NUMBER_002-10180-78-001 DRILLING METHOD_Sonic Drilling
LOCATION _Southwest Parking Lot STAMP (IF APPLICABLE) AND/OR NOTES
. Developed on 5/6/08 using Smeal Development rig.
OVA EQUIPMENT_Mini Rae 2000 Purged approximately 475 gallons.
GROUND ELEVATION 56.56 ft-msl ~ HOLE DIAMETER_10 inches
TOP OF CASING ELEVATION NA HOLE DEPTH _66.0 ft

Y FIRST ENCOUNTERED WATER 17.0 ft bgs/ Elev 39.6 ft

¥ STABILIZED WATER_17.67 ft bgs/ Elev 38.9 ft

LOGGEDBY _James Gonzales DATE _2/6/08
L
g i -y o & LITHOLOGIC DESCRIPTION 2 g‘ g
T w3 S %ol & 2 e WELL DIAGRAM T
E as e = . > o) g
w <§( z 2|6 & Wl w
[a) x w o
Air knife to 5 feet bgs. i )
B 7] | Concrete
vault
5 5.0 51.6| ¢ 5

o

WELL GRADED GRAVEL (GM), dark brown (10YR

BORING+WELL 2006 002-10180-78.GPJ LFR SEPT 2006.GDT 5/14/08

®
4
‘g 1 3/3), moist, some areas damp, no dry strength, loose,
B ] K coarse gravel (up to 5" dia.), some silt, very low <“«—Cement Grout
ol 4 d plasticity, gray to brown mottled gravel, subrounded to
B | o|"| o subangular cobbles. B
4
t g 1
- ‘e +° 6" dia. SCH40 |-
’g | PVC Blank
B _ VIS Casing B
t g
(] L
10 oM |27 5.1 10
ol | @ Hydrated
B 4 4 Bentonite L
‘g ¢ Chips
(] L
4
B 7 t g -
o‘ L
= - o4 - —#2/16 Sand o
Ld L B
4
B _ ‘g { L
0‘ L
15 4 4 415.0 41.6 31 15
S POORLY GRADED SAND (SP) with silt and gravel, '
dark brown to gray mottled, moist, no dry strength, soft, g )
B 7 loose, fine to medium subrounded sand with trace —6" dia. SS -
coarse sand, non-plastic, non-cohesive, quartz and Wire-wrap
B _ . Y micas. Screen (0.010" |
- - slot)
SRR 4
=-10" dia.
B . Borehole L
20 20
(Continued Next Page)
APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal - Qualcomm Stadium WEL L N U M B ER RW-49

CLIENT _Kinder Morgan Energy Partners PAGE 2 OF 3

LITHOLOGIC DESCRIPTION WELL DIAGRAM

DEPTH (feet)
SAMPLE TYPE
NUMBER
u.S.C.S.
GRAPHIC
LOG
DEPTHS
ELEVATIONS
PID (ppm)
DEPTH (feet)

o
o

POORLY GRADED SAND (SP) with silt and gravel,
dark brown to gray mottled, moist, no dry strength, soft,
loose, fine to medium subrounded sand with trace —1—6" dia. SS
coarse sand, non-plastic, non-cohesive, quartz and -] Wire-wrap
micas. - | Screen (0.010" [
- slot)

—#2/16 Sand =

25 25

9.7

30.6

SILTY SAND (SM), black (10YR 2/2) to brown mottled,
A wet, medium soft, loose, fine to medium subrounded
B 7 SR sand, some coarse sand, very low plasticity to no -

NN plasticity, poorly graded, micas and quartz.
- b = le10" dia. -
A =t Borehole

30 30

12.1

24.6

POORLY GRADED SAND (SP) with silt/and gravel (up
to 6" dia.), dark brown to gray mottled, wet, no dry
strength, soft, loose, fine to medium subrounded sand ~
with trace coarse sand, non-plastic, non-cohesive.

35 35

11.0

SP [

40 40

7.9

SILTY SAND (SM), black (10YR 2/2) to brown mottled,
RS wet, medium soft, loose, fine to medium subrounded

sm FL sand, some coarse sand, very low plasticity to no - o
5 - L plasticity, poorly graded, micas and quartz. [ ] -

BORING+WELL 2006 002-10180-78.GPJ LFR SEPT 2006.GDT 5/14/08

MATERIALS USED

(Continued Next Page)

APPROVED BY: DATE: _8/6/08




BORING+WELL 2006 002-10180-78.GPJ LFR SEPT 2006.GDT 5/14/08

PROJECT NAME_Mission Valley Terminal - Qualcomm Stadium

WELL NUMBER RW-49

CLIENT _Kinder Morgan Energy Partners PAGE 3 OF 3
L
< " g S IE o| & LITHOLOGIC DESCRIPTION 2 g‘ =
T us O lzo|l & 2 e WELL DIAGRAM T
5 > 2l W ' > | o e
i =z 2o o Wl a w
[a) g) w [a)
SILTY SAND (SM), black (10YR 2/2) to brown mottled,
45 wet, medium soft, loose, fine to medium subrounded | ) 45
sand, some coarse sand, very low plasticity to no 16" dia. SS
plasticity, poorly graded, micas and quartz. (continued) Wire-wrap
B | Screen (0.010" [ |
-as above, with trace gravel. slot)
- - SM - e
50 -1 1s0.0 6.6 50
IO —
WELL GRADED SAND WITH GRAVEL (SW), brown to #2/16 Sand
oreae.e gray mottling, wet, soft, loose, no dry strength, medium
B 7 ICCCN to coarse subrounded sand, trace silt, cobbles (6 to 7" o 1
R dia.), micas and quartz.
55 e 110" dia. 55
EN Borehole
- SW [:2ese S
B | j:j:j:j -as above, increase gravel with depth. | 1
60 e 60
] nererer|64.0 7.4 : I
: FRIARS FORMATION (SS), gray sandstone, hard, 5 i .
65 arenite, cemented, weathered interface. | = Stainless Steel 65
SS : Sump
N
N\ N> —Slough
-9.4 NN\
Bottom of boring at 66 feet bgs.
Bottom of well at 65 feet bgs.

MATERIALS USED

Filter pack - 18.5 cubic feet of #2/16 sand
Annular Seal - 1.0 cubic foot of bentonite chips
1.5 cubic feet of cement grout

APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal WEL L N U M B ER RW-99

CLIENT _KMEP PAGE 1 OF 4
PROJECT LOCATION_Qualcomm Stadium DRILLING CONTRACTOR Boart Longyear
PROJECT NUMBER_002-10180-92 DRILLING METHOD_Sonic Drilling
LOCATION _Qualcomm - West Parking Lot STAMP (IF APPLICABLE) AND/OR NOTES
. Developed on 5/7/08 using Smeal Development rig.
OVA EQUIPMENT_Mini Rae 2000 Purged approximately 500 gallons.
GROUND ELEVATION_67.90ft-msl ~ HOLE DIAMETER_10 inches
TOP OF CASING ELEVATION NA HOLE DEPTH _87.0 ft

Y FIRST ENCOUNTERED WATER 33.0 ft bgs/ Elev 34.9 ft

Y STABILIZED WATER_29.3 ft bgs/ Elev 38.6 ft

LOGGEDBY _Dana Brodie DATE 5/1/08
L
g e s o| & LITHOLOGIC DESCRIPTION 2 g‘ g
T w3 @ 120o| & 2l & WELL DIAGRAM T
£ () x| w : > | o 5
a 3 < 2|0 e w o w
a x w o

Air knife to 5 feet bgs.

_|  Concrete
- e Vault o

—E FBentonite
5 5.0 62.91. 9999 Chips 5

SANDY GRAVELLY CLAY (CL), mottled brown (10YR
5/3) and olive gray (5Y 5/2), maist, hard, no plasticity,
fine to coarse grained sand, gravel to cobbles (4" dia.).

-as above, dark grayish brown (10YR 4/2), more coarse
grained sand.

-as above, mottled very dark grayish brown (2.5Y 3/2),
very dark brown (10YR 2/2) and dark olive gray (5Y
3/2).

BORING+WELL 2006 002-10180-92.GPJ LFR SEPT 2006.GDT 5/19/08

10 59999 10" dia. 10
Borehole
= = CL —
- B <“—Bentonite =
Grout
15 >9999 15
i i 16.5 51.4 i
GRAVELLY SANDY CLAY (CL), mottled dark brown P
] (10YR 3/3) and dark olive gray (5Y 3/2), moist, hard, no 6" dia. SCH40 -
plasticity, fine to medium grained sand. PVC Blank
| | Casing B
CL
i ] -as above, pale yellow (2.5Y 8/2), moist, no plasticity, i
20 fine to coarse grained sand, gravel to cobbles (4" dia.). 20
(Continued Next Page)
APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal WEL L N U M B ER RW-99

CLIENT _KMEP PAGE 2 OF 4
w
| ¢ 2| = g
2 rx v |8 |2 S| & 2
= - ) _ o =
T L_|,J g O & o E LITHOLOGIC DESCRIPTION '<T< S WELL DIAGRAM I
= 0 | . o
o a> QO 04 w > [a) &
w =z 2 |l0o [a) IiIJ T &
[a) g) o [a)

GRAVELLY SANDY CLAY (CL), pale yellow (2.5Y 8/2),
moist, no plasticity, fine to coarse grained sand, gravel

B ] to cobbles (4" dia.). Bentonite =

Chips

24.0 43.9
CLAYEY SAND (SC), dark olive gray (5Y 3/2), moist,
fine grained, trace medium grained, poorly graded.

6" dia. SCH40
PVC Blank

25 59999 Casing 25
S A ed - j=10" dia. -
-as'above, trace coarse grained. Borehole
[ 20X 38.4 i
30 L SILTY SAND (SM), gray (2.5Y 6/1), moist, fine to . 6" dia 30
R di rained, I ded. 2 -
medium grained, poorly grade Stainless Steel
| | Well Screen |
(0.010" slot)
B _ AVA L
-as above, olive gray (5Y 5/2), wet.
= - SM -
35 RRS >9999 —#2/12 Sand 35
| i -as above, more coarse grained, trace gravel. B
29.4
POORLY GRADED SAND (SP), gray (10YR 5/1), wet,
B 7 fine to medium grained, few coarse grained. B
40 . 2134 40
-as above, more coarse grained.
i ] -as above, gravel (1" dia.). i

BORING+WELL 2006 002-10180-92.GPJ LFR SEPT 2006.GDT 5/19/08

MATERIALS USED

(Continued Next Page)

APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal WEL L N U M B ER RW-99

BORING+WELL 2006 002-10180-92.GPJ LFR SEPT 2006.GDT 5/19/08

CLIENT _KMEP PAGE 3 OF 4
g| & 2 7
gl £F |v|2, 2 S| g g
T E uEJ O & 3 E LITHOLOGIC DESCRIPTION '<T< = WELL DIAGRAM T
oy ) 2 x| w ' > 1 o 5
i =z 2o o Wil a i
[a) g) o [a)
45 853 45

POORLY GRADED SAND (SP), very dark gray (5Y
3/1), wet, fine to medium grained, trace clay.
U ay, 209 B .
- - L MR B -
SANDY CLAY (CL), dark gray (1OYR 4/1), wet, soft B é%,;’g%,e
moderate plasticity, fine to medium grained sand.
50 8.0 50
CL
S CES16" dia -
s Stainless Steel
| | Well Screen |
(0.010" slot)
| 54.0 13.9 L
_SM f-=—-+{84.2 1 SILTY SAND (SM), very dark gray (10YR 3/1), wet, fine ~13.7
55 SW {2e2eto0l o5 o \Qrained, poorly graded. 12.9 55
72122 WELL GRADED SAND (SW), gray (10YR 5/1), wet, = 14.4
fine to coarse grained. /
B | SILTY SAND (SM), dark gray (10YR 3/1), fine to L
medium grained sand, poorly graded, trace cobbles.
i ] -as above, fine to medium grained. i
] I 585 94 i
LN GRAVELLY SAND (SW), dark gray (10YR 3/1), fine to
B 7 R medium grained sand, few coarse grained sand, - - B
LN moderately graded, gravel (1 to 3" dia.), trace fines.
60 0%6%% 6.7 ] 60
i ] SW j:j:j:j -as above, more coarse grained sand. i
£5 seres 20.3 65
MATERIALS USED
(Continued Next Page)
APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal WEL L N U M B ER RW-99

CLIENT _KMEP PAGE 4 OF 4
L
g ¢ 2| - g
L i v |8 |2 5| E 2
= ; (0] = <% e
T L_|'J GEJ O & o E LITHOLOGIC DESCRIPTION |<T< S WELL DIAGRAM I
= as Oz w . S a =
o Sz =N [a) w o W
a & o o
LN GRAVELLY SAND (SW), dark gray (10YR 3/1), fine to
medium grained sand, more coarse grained sand, : )
B T LN moderately graded, gravel (1 to 3" dia.). t=-10" dia. o
Borehole
70 SW SN 70
- e 16" dia -
O Stainless Steel
| 1 +%0%0%|72.0 -4.1 Well Screen |
NN SILTY SAND (SM), gray (10YR 5/1), wet, medium to (0.010" slot)
sM [ - coarse grained sand, few fine grained sand, poorly
B n o graded, trace gravel. -
2[1-173.5 -5.6
RN GRAVELLY.SAND (SW), gray (10YR 5/1), wet, fine to
§ T e coarse grained, gravel (up to 3" dia.), trace fines. F—#2/12 Sand B
75 e 75
SW [soeceie
[ e -as above, gravel to cobbles (6" dia.). i
voeei|775 -0.6
B FRIARS FORMATION (SS), gray (10YR 5/1), ~4—Bottom Cap
B 7 weathered sandstone. -
80 80
Bentonite
- E Chips L
NANNN\
85 NANNN\ 85
NANNN\
NN\ —Sjough
NN\
n i NANNN B
NANNN
:187.0 -19.1 NN\
Bottom of boring at 87 feet bgs.
Bottom of well at 78 feet bgs.

BORING+WELL 2006 002-10180-92.GPJ LFR SEPT 2006.GDT 5/19/08

MATERIALS USED

Filter Pack - 18.7 cubic feet of #2/12 Sand
Transition Seal - 1.8 cubic foot of bentonite chips
Annular Seal - 5.8 cubic feet of bentonite grout
Bottom Plug - 2.7 cubic feet of bentonite chips

APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal WEL L N U M B ER RW-lOO

CLIENT _KMEP PAGE 1 OF 3
PROJECT LOCATION_Qualcomm Stadium DRILLING CONTRACTOR Boart Longyear
PROJECT NUMBER_002-10180-92 DRILLING METHOD_Sonic Drilling
LOCATION _Qualcomm - SW Parking Lot STAMP (IF APPLICABLE) AND/OR NOTES
. Developed on 5/8/08 using Smeal Development rig.
OVA EQUIPMENT_Mini Rae 2000 Purged approximately 490 gallons.
GROUND ELEVATION 53.14 ft-msl HOLE DIAMETER_10 inches
TOP OF CASING ELEVATION NA HOLE DEPTH _67.0 ft

¥ FIRST ENCOUNTERED WATER 15.0 ft bgs/ Elev 38.1 ft

¥ STABILIZED WATER_14.3 ft bgs/ Elev 38.9 ft

LOGGED-BY _Tania Alarcon DATE _5/5/08

LITHOLOGIC DESCRIPTION WELL DIAGRAM

DEPTH (feet)
SAMPLE TYPE
NUMBER
usS.C.S.
GRAPHIC
LOG
DEPTHS
ELEVATIONS
PID (ppm)
DEPTH (feet)

Air knife to 5 feet bgs.

Concrete
Vault

CLAYEY GRAVEL WITH SAND (GC), brown (10YR
5/3), moist, coarse to subrounded gravel, cobbles (up )
to 3.5" dia.), some fine to medium grained sand. Bentonite o .

Chips

LR

7.0 46.1
SILTY GRAVEL WITH SAND (GM), light olive brown
(2.5Y 5/4), moist, fine to coarse gravel, angular to
subrounded (up to 3" dia.), fine to medium grained
sand, some fines.

T
I
o
w
o]

W%

® =

GM

-

16" dia. SCH40
PVC Blank
Casing 10

Ao ® s=‘ ., ,®
®

'+ los -as above, brown to light olive gray (5Y 6/2) mottled, 43.6
10 cobbles (up to 4" dia.).

SANDY CLAY (CL), dark brown (10YR 3/3), maist, 1.1

hard, medium plasticity, fine grained sand with gravel

B | cL (up to 1.5" dia.).

-as above, dark brown to dark gray mottled, cobbles

(up to 5" dia.), with some medium grained sand.

B b, -as above, dark brown (10YR 3/3), moist, hard, medium

274125 pasticity, fine grained sand with gravel (up to 1.5" dia.).

B | sm ] SILTY SAND (SM), dark gray (10YR 4/1), moist, fine to
‘1 T--l13.,5 medium grained sand, poorly graded, some clay, some 39.6

gravel (up to 3" dia.).

B b, cL Yy SANDY CLAY (CL), dark brown to dark gray mottled,

~ moist, firm, medium plasticity, fine to coarse grained

40.6

15

—6" dia

15 15.0V sand, with gravel and cobbles (up to 5" dia.). 381 59
POORLY GRADED SAND (SP), very dark gray (10YR '

3/1), wet, fine to medium grained, some fines, trace

gravel and cobbles (up to 5" dia.).

-as above, dark gray (10YR 4/1), fine to coarse

grained, pocket of clay at 16.5 feet bgs, black (10YR

2/1), plastic.

-as above, less fines and more coarse grained sand
with depth, some gravel (up to 2" dia.).

Stainless Steel
Well Screen
(0.010" slot)

=-10" dia. = —
Borehole

20 20

BORING+WELL 2006 002-10180-92.GPJ LFR SEPT 2006.GDT 5/19/08

(Continued Next Page)

APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal WEL L N U M B ER RW-lOO

CLIENT _KMEP PAGE 2 OF 3
L
3| So o 2| 2 g
e - gz, 2 S| § e
T |__|,J uEJ O % 8 E LITHOLOGIC DESCRIPTION '<T< = WELL DIAGRAM T
5 25 2 x| W : =1 0 5
w =z o a Y o w
[a) g) o [a)
sp [ -as above, trace fine gravel. 3.4
210 321
= = - . l_ — —
SILT (ML), very dark gray (10YR 3/1), very soft, low ‘ #2/12 Sand
ML 20 Plasticity, some clay, trace fine grained sand. 311
] 225 CLAY (CL), black (1OYR 2/1), firm, medium plasticity. 206 T
WELL GRADED SAND (SW), light gray to light brown
B 7 mottled, fine to coarse grained. B 7]
] ueloas 28.6 ; § ]
25 SILT (ML), very dark gray (LOYR 3/1), firm, medium . 25
plasticity, trace clay. 314 o ::.'.'*]é%rgrll%le
i ] -as above, very soft, some fine grained sand, trace i ]
clay, less sand with depth.
= - ML — -
i ] 29,5 -as above, with fine to medium grained sand. 23.6 ; ; i ]
30 POORLY GRADED SAND (SP), dark gray (10YR 4/1), 12 —6 di 30
Sl fine to medium grained, trace coarse sand, trace fines. : = e Stailrﬁess Steel
| | -] Well Screen [ |
-as above, no fines. (0.010" slot)
i ] -as above, fine to medium grained., i ]
35 18.1] 4o ¢ =N 35
SILT (ML), very dark gray (10YR 3/1), soft, medium : s =]
plasticity, some clay. 171
] GRAVELLY SAND (SW), dark gray (LOYR 4/1), fine to ]
coarse grained, trace subrounded gravel (up to 1.5" 16.1
B . dia.), some fines. - - .
SILTY SAND WITH GRAVEL (SM), very dark to dark
B | s gray, fine to coarse grained, trace gravel (up to 2" dia.), L |
SM |- low plasticity.
-as above, fine to medium grained sand, gravel (up to
B 7 11 a0, 3" dia.). 136 B 7]
40 WELL GRADED GRAVEL WITH SAND (GW) mixture, 40
GW very dark grayish brown (10YR 3/2), fine to coarse 13
subangular to rounded cobbles (up to 6" dia.). 121
i ] WELL GRADED SAND (SW), very dark grayish brown i ]
(10YR 3/2), fine to coarse grained, trace angular to
- , subrounded gravel (up to 2" dia.). r ]
SW -as above, trace rounded gravel (up to 1" dia.).
i ] -as above, increase coarse grained sand with depth, i
gravel (up to 3" dia.).

BORING+WELL 2006 002-10180-92.GPJ LFR SEPT 2006.GDT 5/19/08

MATERIALS USED

(Continued Next Page)

APPROVED BY: DATE: _8/6/08




PROJECT NAME_Mission Valley Terminal

CLIENT _KMEP

WELL NUMBER RW-100

PAGE 3 OF 3

DEPTH (feet)
SAMPLE TYPE
NUMBER
Uu.S.C.S.

GRAPHIC
LOG

DEPTHS

LITHOLOGIC DESCRIPTION

ELEVATIONS

PID (ppm)

WELL DIAGRAM

DEPTH (feet)

IS
o

BORING+WELL 2006 002-10180-92.GPJ LFR SEPT 2006.GDT 5/19/08

-as above, cobbles (up to 3.5" dia.).

7.1

SILTY SAND (SM), very dark gray (10YR 3/1), fine
grained sand.

6.1

50

GRAVELLY SAND (SW), very dark grayish brown
(10YR 3/2), fine to coarse grained, with gravel (up to 3"
dia.), increasing gravel with depth.

3.1

55

60

65

WELL GRADED GRAVEL WITH SAND (GW), very
dark grayish brown (10YR 3/2), increasing gravel and
cobble size with depth, fine to coarse grained sand.

-as above, cobbles (up to 6.5" dia.).

-as above, cobbles (up to 6" dia.).

-as above, gravel (up to 3" dia.), increasing gravel and
cobble size with depth.

-as above, cobbles (up to 4" dia.).

-as above, cobbles (up to 4" dia.).

-as above, cobbles (up to 5" dia.).

-12.4

FRIARS FORMATION (SS), gray (10YR 5/1), iron
staining at 66 feet bgs.

-13.9

2.7

2.0

54

3.5

=-10" dia.
Borehole

—6" dia
Stainless Steel
Well Screen
(0.010" slot)

IS
o

50

55

60

65

Bottom of boring at 67 feet bgs.
Bottom of well at 66 feet bgs.

MATERIALS USED

Filter Pack - 20.7 cubic feet of #2/12 Sand
Annular Seal - 1.4 cubic feet of bentonite chips

APPROVED BY:

DATE: _8/6/08




Date Start/Finish: 4/14/11
Drilling Company: Cascade
Driller's Name: Val Godoy

Drilling

Drilling Method: Rotary Sonic

Northing: 1865761.16 Well/Boring ID: RW-109P (Pilot Boring)

Easting: 6293593.55 L
Casing Elevation: NA Client: Kinder Morgan Energy Partners

Location: Mission Valley Terminal - Qualcomm

Sampling Method: 10'x 6" Dia. Sonic Core Barrell | Borehole Depth: 74' bgs Stadium
Rig Type: Sonic Drill Borehole Diameter: 8.5" gZiODSi:;nggoggll%gon Rd
Surface Elevation: 63.11' MSL ' Pé
Descriptions By: James Gonzales Reviewed By: $Ziwe( Decell g7
Q
o
s
3 c
g = g E Well/Boring
pd Q| |2 |0o . . . .
o [a) “‘; glg|8 |0 Stratigraphic Description Construction
ot - f c o
= 5l 2 |2|Ege|t
= > = o = [} o
[ i (= o alz212 |35
W - < ol =129 |0
[a) w 2 [ I 7N =2 X0
7 LZ_ Air knife to 5' bgs on 4/12/11. Soil logged from air knife cuttings.
L 0.0/NA] _C> SILTY GRAVEL (GM), fine to coarse subangular gravel, subrounded cobbles (up to
= O 5" dia.), some fine grained sand with trace medium to coarse grained sand, poorly
- | sorted, trace clay, low plasticity silt, no dilatancy, dry, medium dense, mottled gray
O to brown coloring.
] %
5 _ GM _:
r . 0.3/0.0 KO
o O
_C>: —r—— Borehole
[0 backfilled with
—10 - 0.4/0.0 Bentonite Grout /
No recovery from 10' to 16' bgs. Chips
| 4
B 50
15 i
N _C>: Slough from 16' to 18' bgs, interpreted as SILTY GRAVEL (GM) with cobbles.
o [0
i 45+ 0.2/0.0) O- SILTY GRAVEL (GM), mostly fine to coarse subangular gravel, subrounded cobbles
|=":| (upto5"dia.), some fine grained sand with trace medium to coarse grained sand,
O poorly sorted, trace clay, low plasticity silt, no dilatancy, dry, medium dense, mottled
Remarks: ft bgs = feet below ground surface; NA = Not W,
: _ : : ater Level Data
Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling Date Depth Elev.

4/14/11 27 ATD NA

Drilled approximately 66 feet NE of well RW-109.

Material Used: 59 cubic feet of Bentonite Grout / Chips.

Surface capped with cold asphalt.
Depth measured from top of casing

Project: CM010143.0091
Data File:RW-109P.dat

Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Date8/4/2011 Created/Edited by:SCO Page: 1 of 4
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Site Location:
Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

Client: Kinder Morgan Energy Partners Well/Boring ID: RW-109P (Pilot Boring)

Borehole Depth: 74' bgs

@
[=%
s
©
= @ g
= — »
z s|El2ls|2 Well/Boring
©) Sle|s[8 |0 Stratigraphic Description 3
E a 2|11 <c|S8|% grap p Construction
T <C ) o 9 < )
Eo> 5 |8|E|e[B]E
L4 E 2|2 |@ @ 3
[a) L 0 x|o |fun [0
7 GM Q_ gray to brown coloring.
|20 | 1.4/0.0 O
No recovery from 20' to 22' bgs.
N SILTY GRAVEL (GM) as above, moist.
B 40
POORLY GRADED SAND WITH GRAVEL (SP), mostly fine to coarse grained,
subrounded, some fine to coarse subrounded gravel, trace subrounded gravel, trace
L silt, dry, gray (2.5Y 5/1) sand, brown to gray gravel and cobbles.
-2 B 0.0/0.0
L n ==
-as above, wet.
B 35+
0.0/0.0 Slough from 28' to 30" bgs, interpréted as POORLY GRADED SAND WITH
GRAVEL (SP) to WELL GRADED SAND (SW).
F | —t— Borehole
backfilled with
Bentonite Grout /
|30 Chips
N SILTY SAND (SM), mostly fine sand, low plasticity silt, medium dense, olive brown
0.0/0.0| (2.5Y 4/3).
N WELL GRADED SAND (SW), mostly fine to coarse grained, subrounded; poorly
sorted, trace silt, trace subangular fine gravel, wet, loose, soft, olive brown (2.5Y
i 4/3), micaceous. 4
B 30+
=35 B 1.3/2.4
SILTY SAND (SM), low plasticity silt, no dilatency, fine subrounded sand, olive
B - brown (2.5Y 4/3).
B 25
No recovery from 38' to 44' bgs.

Remarks: ft bgs = feet below ground surface; NA = Not
Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling

Drilled approximately 66 feet NE of well RW-109.

Material Used: 59 cubic feet of Bentonite Grout / Chips.
Surface capped with cold asphalt.

Water Level Data

Date Depth Elev.

4/14/11 27 ATD NA

Depth measured from top of casing

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Data File:RW-109P.dat Date8/4/2011 Created/Edited by:SCO

Page: 2 of 4



Site Location:

Client: Kinder Morgan Energy Partners

Well/Boring ID: RW-109P (Pilot Boring)

Borehole Depth: 74' bgs

Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

@
[=%
s
3 c
Tl S i
= e |a 2 213 _ . o Well/Boring
8 o > e & S o Stratigraphic Description Construction
= o
T = s lLlelo|e
o
[ | % o = Pl O
@) w ot x|lafao]|>2|0
7 No recovery from 38' to 44' bgs.
40 i
B 20
7 WELL GRADED SAND (SW), fine to coarse grained, subrounded, poorly sorted,
trace silt, trace subangular fine gravel, wet, loose, soft, olive brown (2.5Y 4/3),
|45 micaceous.
- 0.9/1.1]
L RW-109-46
B 154 .
I | SILTY SAND (SM), low plasticity silt and fine to medium subrounded sand, low
0.1/0.9) = density, loose, dark olive brown (2.5Y 3/3).

F | sM T il —t+—— Borehole
= backfilled with
= T Bentonite Grout /

| 5o RW-109-50 >< nnill Chips

-] Slough from 50' to 52" bgs, interpreted as SILTY SAND (SM) to WELL GRADED
."T-| SAND WITH GRAVEL (SW).
B
L SM- "+
7 SW |- T
B
B
L T 4
WELL GRADED SAND WITH GRAVEL (SW), fine to coarse subrounded sand,
some subangular to subrounded fine to coarse gravel (up to 2" dia.), wet, loose, soft,
L dark olive brown (2.5Y 3/3), brown to gray mottled coloring.
10 0.0/0.0

- 55 i

L RW-109-56

L 5

Remarks: ft bgs = feet below ground surface; NA = Not
Time of Drilling

Drilled approximately 66 feet NE of well RW-109.

Surface capped with cold asphalt.

Applicable/Available; MSL = Mean Sea Level; ATD = At

Water Level Data

Date Depth Elev.

4/14/11 27 ATD NA

Material Used: 59 cubic feet of Bentonite Grout / Chips.

Depth measured from top of casing

Project: CM010143.0091

Data File:RW-109P.dat

Date8/4/2011 Created/Edited by:SCO

Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Page: 30f4




Client: Kinder Morgan Energy Partners

Site Location:
Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

Well/Boring ID: RW-109P (Pilot Boring)

Borehole Depth: 74' bgs

@
o
s
©
= @ g
= — »
z L S I T Well/Boring
© la) \E‘/ s & S o Stratigraphic Description Construction
T = - ) () < ]
< @ S| T 0|2
5 > =3 <3N I I S e
L4 g 2|2 |l@|a|g
o 3 x| ol 2 o
T siee -as above, wet.
— 60 _ O
: : WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, trace silt,
<*.%.] Wwet, loose, soft, micaceous.
i B 0.4/1.3 siele
L RW-109-62 >< LI
r 0 . .
N *.*.*|” WELL GRADED SAND WITH GRAVEL (SW), fine to coarse grained sand,
*.*+*| subrounded, some fine to coarse subangular gravel, trace cobbles (up to 3.5" dia.),
“e%e°l trace silt, loose; soft.
- 65 n Cee
i — SW [0,
: : —r— Borehole
-100- JCIC backfilled with
B - RW-109-67 >< %o’ Bentonite Grout /
o ete Chips
r -54 oTee
70 i B
2-2/1.9 *.*.*| -asabove, wet.
RW-109-73 o o
SS |:::] FRIARS SANDSTONE (SS), gray.
75 _
B -15

Remarks: ft bgs = feet below ground surface; NA = Not
Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling

Drilled approximately 66 feet NE of well RW-109.

Material Used: 59 cubic feet of Bentonite Grout / Chips.
Surface capped with cold asphalt.

Water Level Data

Date Depth Elev.

4/14/11 27 ATD NA

Depth measured from top of casing

Project: CM010143.0091

Data File:RW-109P.dat

Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Date8/4/2011 Created/Edited by:SCO

Page: 4 of 4




Date Start/Finish: 6/3/11 - 6/4/11
Drilling Company: Cascade Drilling
Driller's Name: Val Godoy

Drilling Method: Rotary Sonic

Rig Type: Sonic Drill

Northing: 1865726.60
Easting: 6293537.80
Casing Elevation: NA

Sampling Method: 10'x 6" Dia. Sonic Core Barrell | Borehole Depth: 71' bgs

Borehole Diameter: 10"
Surface Elevation: 60.15' MSL

Well/Boring ID: RW-109 (GWE Well)

Client: Kinder Morgan Energy Partners

Location: Mission Valley Terminal - Qualcomm
Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

o ) ) " : Pe-
Descriptions By: James Gonzales Reviewed By: & zz=z(_ Begett 6129
Q
o
s
3 c
= .
% £ % g Well/Boring
pd Q| |2 |0o . . . .
o [a) “‘; glg|8 |0 Stratigraphic Description Construction
ot - f c
T k & s |al<|© =
= > = Bl L|lo ||
[ i (= o alz212 |35
W - < e lzle2|2
[a] LU 0 o %) = NO)
60 | (93 - \ ] - .
- | Air knife to 5' bgs on 4/12/11. Soil logged from air knife cuttings.
L _C> SILTY GRAVEL (GM) with cobbles, mostly silt and fine grained sand, mostly fine to —
— O coarse subangular gravel, subrounded cobbles (up to 5" dia.), trace medium to
.| coarse grained sand, poorly sorted, trace clay, low plasticity, no dilatancy, dry,
O medium dense, mottled gray to brown coloring.
r @ ———— Concrete Vault
7 O (0-4' bgs)
] =~ % %
O 80 80
- | OO OO
5 55 GM _C> 08 08
O 80 8@-— Concrete (4-7"
- O @ bgs)
- & s o
- . OO OO
- A OO OO
O e e
L O_ QX4 OX
L | - ——— Bentonite Chips
Q (7-9' bgs)
~10 50 o 4—— 10" Dia.
No recovery from 10' to 16' bgs. Borehole
o a 6" Dia. SCH40
PVC Blank
Casing (1-50'
L bgs)
—15 45 —1——— Bentonite Grout
(9-40' bgs)
7 _C>: Slough from 16' to 18' bgs, interpreted as SILTY GRAVEL (GM) with cobbles.
om (5
i - O- SILTY GRAVEL (GM) with cobbles, mostly silt and fine grained sand, mostly fine to
| =":| coarse subangular gravel, subrounded cobbles (up to 5" dia.), trace medium to
O coarse grained sand, poorly sorted, trace clay, low plasticity, no dilatancy, dry,

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 66 feet SW of pilot boring RW-109P. Lithology determined from
pilot boring RW-109P. Actual Friars Sandstone contact determined from well RW-109.

Material Used: 18 cubic ft of Sand, 27 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL_GWE wells.ldfx
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Client: Kinder Morgan Energy Partners Well/Boring ID: RW-109 (GWE Well)
_ _ Borehole Depth: 71' bgs
Site Location:
Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108
@
[=%
s
3 c
Tlal e E .
z glEl2|g|3 Well/Boring
© la) > s & S o Stratigraphic Description Construction
r & o s|af<|gs|B
T = s lLlelo|e
W o E 2|2 |l@|0|g
@) w ot x|lafao]|>2|0
T GM O_ medium dense, mottled gray to brown coloring.
20 40 O 10" Dia.
No recovery from 20' to 22" bgs. Borehole
7 SILTY GRAVEL (GM) as above, moist.
T POORLY GRADED SAND WITH GRAVEL (SP), mostly fine to coarse grained,
subrounded, some fine to coarse subrounded gravel, trace subrounded gravel, trace
silt, dry, gray (2.5Y 5/1) sand, brown to gray gravel and cobbles.
25 35 A~ Bentonite Grout
(9-40' bgs)
T -as above, wet.
T Slough from 28' to 30' bgs, interpreted as POORLY GRADED SAND WITH
GRAVEL (SP) to WELL GRADED SAND (SW).
30 30 6" Dia. SCH40
SILTY SAND (SM), mostly fine sand and silt, low plasticity, medium dense, olive PVC Blank
brown (2.5Y 4/3). Casing (1-50'
bgs)
7 WELL GRADED SAND (SW), mostly fine to coarse grained, subrounded; poorly
sorted, trace silt, trace subangular fine gravel, wet, loose, soft, olive brown (2.5Y
4/3), micaceous.
35 25
SILTY SAND (SM), mostly low plasticity silt, no dilatency, some fine subrounded
B | sand, olive brown (2.5Y 4/3).
7 No recovery from 38' to 44' bgs.
Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea
Level
Drilled approximately 66 feet SW of pilot boring RW-109P. Lithology determined from
pilot boring RW-109P. Actual Friars Sandstone contact determined from well RW-109.
Material Used: 18 cubic ft of Sand, 27 cubic ft of Bentonite Grout/Chips, 2 cubic ft of
Concrete Seal.

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL_GWE wells.ldfx
Data File:RW-109.dat Date8/2/2011 Created/Edited by:SCO Page: 2 of 4



Site Location:

Client: Kinder Morgan Energy Partners

Well/Boring ID: RW-109 (GWE Well)

Borehole Depth: 71' bgs

Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

@
o
=
& c
Tl E i
z &g 219 |5 _ _ o Well/Boring
8 a ~|=]¢g 8 8 Stratigraphic Description Construction
T <C ) [ 9 < =
E S = 3| | 0|88
b 4] E |8|2 2|23
o 3 x| ol 2 o
7 No recovery from 38' to 44' bgs. B e G
entonite Grout
é (9-40' bgs)
40 20
—t—— Bentonite Chips
(40-45' bgs)
T WELL GRADED SAND (SW), mostly fine to coarse grained, subrounded, poorly
sorted, trace silt, trace subangular fine gravel, wet, loose, soft, olive brown (2.5Y e
L 45 4/3), micaceous. gvli():lagl;ﬁ(Hm
157 Casing (1-50'
bgs)
r 4 il #3 Sand (45-71'
_'_' | SILTY SAND (SM), low plasticity silt and fine to medium subrounded sand, low bgs)
_'_' T| density, loose, dark olive brown (2.5Y 3/3).
L 'I' ™
— SM _'_ T
_l_' ™
50 -'_ al
10+ .| Slough from 50' to 52" bgs, interpreted as SILTY SAND (SM) to WELL GRADED
- : SAND WITH GRAVEL (SW).
L SM- [
- SW |- T
e
T
- i
7 v*.+.] WELL GRADED SAND WITH GRAVEL (SW), mostly fine to coafse subrounded . )
«*+*.] sand, some subangular to subrounded fine to coarse gravel (up to 2" dia.), wet, 6" Dia. SS Wire-
«*s%| loose, soft, dark olive brown (2.5Y 3/3), brown to gray mottled coloring. grappe%\g;(l)l
i B alele creen 0.030"
.:.:. Slot (50-70" bgs)
T s e
B ':':' 10" Dia.
7 il Borehole

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 66 feet SW of pilot boring RW-109P. Lithology determined from
pilot boring RW-109P. Actual Friars Sandstone contact determined from well RW-109.

Material Used: 18 cubic ft of Sand, 27 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091
Data File:RW-109.dat
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Client: Kinder Morgan Energy Partners Well/Boring ID: RW-109 (GWE Well)
) ] Borehole Depth: 71' bgs
Site Location:
Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108
()
a
s
3 c
%: ~| o g .
z |5 E I Well/Boring
8 a) }’ g S 2 8 Stratigraphic Description Construction
T [} o < —
I HER A
R E sl lal|l2]3
@) w ot x|lafao]|>2|0
7 Setell -as above, wet.
%0 o e 10" Dia.
«"+’s] WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, trace silt, Borehole
e *.*| wet, loose, soft, micaceous.
L | . 6" Dia. SS Wire-
*e%e" wrapped Well
OO Screen 0.030"
i Telel Slot (50-70' bgs)
I 7 SW 1+.+.*| “WELL GRADED SAND WITH GRAVEL (SW) and cobbles, fine to coarse grained
o ol sand, subroqnded, some fine to coarse subangular gravel, trace cobbles (up to 3.5"
|65 = : : dia.), trace silt, loose, soft. #3 Sand (45-71°
. bgs)
I . . Inte ted
70 -10 *.*.*| -asabove, wet. ;oi%rr:: Eéap
t+%'|/ FRIARS SANDSTONE (SS) at 71’ bgs, gray. Slough
=75 s |
Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea
Level
Drilled approximately 66 feet SW of pilot boring RW-109P. Lithology determined from
pilot boring RW-109P. Actual Friars Sandstone contact determined from well RW-109.
Material Used: 18 cubic ft of Sand, 27 cubic ft of Bentonite Grout/Chips, 2 cubic ft of
Concrete Seal.

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL_GWE wells.ldfx
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Date Start/Finish: 4/15/11
Drilling Company: Cascade
Driller's Name: Val Godoy

Rig Type: Sonic Drill

Drilling

Drilling Method: Rotary Sonic
Sampling Method: 10'x 6" Dia. Sonic Core Barrell | Borehole Depth: 68' bgs Stadium

Northing: 1865429.40 Well/Boring ID: RW-110P (Pilot Boring)

Easting: 6293489.21 L
Casing Elevation: NA Client: Kinder Morgan Energy Partners

Location: Mission Valley Terminal - Qualcomm

8.5" 9950 San Diego Mission Rd

San Diego, CA 92108
Surface Elevation: 54.56' MSL PL

Descriptions By: James Gonzales Reviewed By: 5%@ Beeett 6129

Borehole Diameter:

DEPTH
ELEVATION
Sample ID
Recovery (feet)
PID/FID (ppm)

Sieve Analysis Sample

USCS Code

Well/Boring
Stratigraphic Description Construction

504

45 |
L 10 0.9/0.0

15 6.3/0.2]

GM

O CJGeologic Column

Air knife to 5' bgs on 4/12/11. Soil logged from air knife cuttings.

SILTY GRAVEL (GM), fine to coarse subangular gravel, cobbles (up to 3-4" dia.),
some fine grained sand with some medium and coarse grained sand, low plastic silt,
dry to moist, brown to gray mottled coloring.

—r—— Borehole
backfilled with

Bentonite Grout /
No recovery from 10' to 14" bgs, interpreted as SILTY GRAVEL (GM). Chips

GM

%
oS
%
oS
%
oS
%
oS

O

SILTY GRAVEL (GM) as above.

e

Remarks: ft bgs = feet below ground surface; NA = Not Water Level Data

Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling Date Depth Elev.

4/15/11 19'ATD NA

Drilled approximately 115 ft east of well RW-110.

Material Used: 54 cubic feet of Bentonite Grout / Chips.

Surface capped with cold asphalt.
Depth measured from top of casing

Project: CM010143.0091
Data File:RW-110P.dat
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Site Location:
Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

Client: Kinder Morgan Energy Partners

Well/Boring ID: RW-110P (Pilot Boring)

Borehole Depth: 68' bgs

@
o
s
©
= @ g
@ ’g 82} 5 .
z Lls|l|le|5 Well/Boring
) Zle|s|[8 (0O Stratigraphic Descripti i
= [a) > S8 1|5 ratigraphic Description Construction
T = s lLlelo|e
o
[ | % o = Pl O
@) w ot x|lafao]|>2|0
WELL GRADED SAND (SW), fine to coarse grained, subrounded, trace silt,
35 moderate dilatancy, wet, low density, loose, dark olive brown (2.5Y 3/3), micaceous.
20
304
POORLY GRADED SAND (SP), mostly medium to coarse grained sand, some fine
—25 0.3/0.0 grained sand, subrounded, rapid dilatancy, wet, low density, dark olive brown (2.5Y
3/3), micaceous.
L —t—— Borehole
backfilled with
25 Bentonite Grout /
|30 0.5/0.0] Chips
No recovery from 30' to 37" bgs.
i 4
204
35
WELL GRADED SAND (SW), mostly fine to medium grained sand, subrounded,
- some coarse subrounded sand, moderate dilatancy, trace silt, trace subangular
L gravel.
RW-110-39

Remarks: ft bgs = feet below ground surface; NA = Not
Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling

Drilled approximately 115 ft east of well Rw-110.

Material Used: 54 cubic feet of Bentonite Grout / Chips.
Surface capped with cold asphalt.

Water Level Data

Date Depth Elev.

4/15/11 19'ATD NA

Depth measured from top of casing

Project: CM010143.0091

Data File:RW-110P.dat
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Site Location:

Client: Kinder Morgan Energy Partners

Well/Boring ID: RW-110P (Pilot Boring)

Borehole Depth: 68' bgs

Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

@
[=%
s
3 c
= | = @ IS
[} E 1) S .
z Lls|l|le|5 Well/Boring
) Zle|s|[8 (0O Stratigraphic Descripti i
= [a) > S8 1|5 ratigraphic Description Construction
T = s lLlelo|e
o
[ | % o = Pl O
@) w ot x|lafao]|>2|0
154
40 0.7/0.0
-decreasing fines, increasing coarse grained sand with depth, increasing subangular
= and subrounded gravel.
L RW-110-42
-as above, wet.
N [T . . -
R RW-110-44 >< T TT| SILTY SAND (SM), fine subrounded sand, slow dilatancy, low plastic silt, well
0.2/0.0 H- "T| sorted, medium to low density, black (2.5Y 2.5/1).
Y
10 4 T i
e
45 _'_ T
T
SM [T
1 ™
T
™
r T
™
T
- ™
i RW-110-47 >< I 7| -asabove, decreasing fines.
0.3/0.0 . X I .
«| WELL GRADED SAND (SW), fine to medium grained sand, subrounded, moderate
7 «| torapid dilatancy.
7 : -as above, mostly medium to coarse grained sand, subrounded, rapid dilatancy,
B «| trace subangular fine gravel, low density, black (2.5Y 2.5/1). ] EOTE?,;I)'% ith
. ackfilled wit
5 . Bentonite Grout /
L 50 : Chips
*| -as above, wet.
L . 2
: Poor recovery from 54' to 56' bgs.
0 .
| 55 .
L RW-110-56 *
0.2/0.0) :
7 RW-110-58 *| -as above, fine to coarse grained, moderate to rapid dilatancy, non-cohesive, loose,
r °| soft, black (2.5Y 2.5/1).
Remarks: ft bgs = feet below ground surface; NA = Not Water Level Data
Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling Date Depth Elev.

Drilled approximately 115 ft east of well Rw-110.

Surface capped with cold asphalt.

4/15/11 19'ATD NA

Material Used: 54 cubic feet of Bentonite Grout / Chips.

Depth

measured from top of casing

Project: CM010143.0091
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Client: Kinder Morgan Energy Partners

Site Location:

Mission Valley Terminal - Qualcomm Stadium

9950 San Diego Mission Rd
San Diego, CA 92108

Well/Boring ID: RW-110P (Pilot Boring)

Borehole Depth: 68' bgs

@
o
s
3 c
= E .
z I IR N I Well/Boring
©) SMNEIE G Stratigraphic Description 3
E a 2|11 <c|S8|% grap p Construction
T <C ) o 9 < =
Eo>l 3 |3|E|e[B]8
m 4 E |8|S|lalals
o 3 x| ol 2 o
-5 sw
— 60
FRIARS SANDSTONE (SS), weathered gray sandstone, weakly cemented, moist,
= light to dark gray.
- —r—— Borehole
backfilled with
r ss Bentonite Grout /
Chips
-10
— 65
-15 -
70
-20 -
75

Remarks: ft bgs = feet below ground surface; NA = Not

Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling

Drilled approximately 115 ft east of well Rw-110.

Material Used: 54 cubic feet of Bentonite Grout / Chips.
Surface capped with cold asphalt.

Water Level Data

Date Depth Elev.

4/15/11 19'ATD NA

Depth measured from top of casing

Project: CM010143.0091

Data File:RW-110P.dat
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Date Start/Finish: 6/1/11 - 6/2/11
Drilling Company: Cascade Drilling
Driller's Name: Val Godoy

Drilling Method: Rotary Sonic

Rig Type: Sonic Drill

Sampling Method: 10'x 6" Dia. Sonic Core Barrell | Borehole Depth: 63' bgs

Northing: 1865424.21
Easting: 6293374.76
Casing Elevation: NA

Borehole Diameter: 10"
Surface Elevation: 50.48' MSL

Well/Boring ID: RW-110 (GWE Well)

Client: Kinder Morgan Energy Partners

Location: Mission Valley Terminal - Qualcomm
Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

- : . - : P
Descriptions By: James Gonzales Reviewed By: $zz=z( Beweld 4 29
Q
o
&
n =
= .
2| Ele g Well/Boring
z el gll|8]3 . . . .
o [a)] - = | © o | © Stratigraphic Description Construction
= ) 5 nls|oO|e
R - - I I v =
> £ o = ol |8
& u 3 S8z lalg
) w 0 x| 2{Hn |3 Lo
50 LZ_ Air knife to 5' bgs on 4/12/11. Soil logged from air knife cuttings.
L _C> SILTY GRAVEL (GM) with cobbles, mostly low plastic silt and fine grained sand, fine —
O to coarse subangular gravel, cobbles (up to 3-4" dia.), some medium and coarse
- -| grained sand, dry to moist, brown to gray mottled coloring.
r @ ———— Concrete Vault
O (0-4' bgs)
B O % %%
- 2 S
a o3 K
s om Sol o
457 _O 80 80-— Concrete (4-7"
- OO OO bgs)
i o3 o o
hpld o o
T O oS o2
. @ @
L O— QQ. QQ.
L - ——— Bentonite Chips
Q (7-9' bgs)
| 10 9
40 No recovery from 10' to 14' bgs, interpreted as SILTY GRAVEL (GM).
o 6" Dia. SCH40
PVC Blank
n Casing (1-40'
L bgs)
_C>: SILTY GRAVEL (GM) with cobbles as above.
15 < >_ 4+——— Bentonite Grout
~ (9-30' bgs)
0
I on [0
S - ——— 10" Dia.
Q Borehole

Level

Concrete Seal.

Material Used: 21 cubic ft of #8 Sand,

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 115 ft west of pilot boring RW-110P. Lithology determined from
pilot boring RW-110P. Actual Friars Sandstone contact determined from well RW-110.

20 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx
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Client: Kinder Morgan Energy Partners

Site Location:

Well/Boring ID: RW-110 (GWE Well)

Borehole Depth: 63' bgs

Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

@
o
s
©
= @ g
= — »
> 31522 Well/Boring
©) Sle|s[8 |0 Stratigraphic Description 3
E a 2|11 <c|S8|% grap p Construction
T <C ) o 9 < =
FE S| 5 [3|l2|e]8]8
mw 4f E |8[2]e[a]8
[a) L 0 x|o |fun [0
WELL GRADED SAND (SW), fine to coarse grained, subrounded, trace silt,
n moderate dilatancy, wet, low density, loose, dark olive brown (2.5Y 3/3), micaceous.
20 10" Dia.
Borehole
304
—— Bentonite Grout
(9-30' bgs)
POORLY GRADED SAND (SP), mostly medium to coarse grained sand, some fine
—25 grained sand, subrounded, rapid dilatancy, wet, low density, dark olive brown (2.5Y
3/3), micaceous.
25+
6" Dia. SCH40
PVC Blank
n Casing (1-40'
bgs)
— 30
20 No recovery from 30' to 37" bgs.
= Bentonite Chips
(30-35' bgs)
35
15—
1 #8 Mesh Sand
(35-63' bgs)
WELL GRADED SAND (SW), mostly fine to medium grained sand, subrounded,
. some coarse subrounded sand, moderate dilatancy, trace silt, trace subangular
L gravel.

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 115 ft west of pilot boring RW-110P. Lithology determined from
pilot boring RW-110P. Actual Friars Sandstone contact determined from well RW-110.

Material Used: 21 cubic ft of #8 Sand, 20 cubic ft of Bentonite Grout/Chips, 2 cubic ft of
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Data File:RW-110.dat

Date8/2/2011 Created/Edited by:SCO

Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Page: 2 of 4




Site Location:

9950 San Diego Mission Rd
San Diego, CA 92108

Client: Kinder Morgan Energy Partners

Well/Boring ID: RW-110 (GWE Well)

Borehole Depth: 63' bgs

Mission Valley Terminal - Qualcomm Stadium

@
o
s
3 c
Tl S i
z I IR N I Well/Boring
©) Sle|s[8 |0 Stratigraphic Description 3
E a 2|11 <c|S8|% grap p Construction
T <C ) o 9 < =
Eo>l 2 |3|E|(e(B]8
m 4 E |8|S|lalals
o 3 x| ol 2 o
- 6" Dia. SCH40
PVC Blank
—40 Casing (1-40'
104 bgs)
-decreasing fines, increasing coarse grained sand with depth, increasing subangular
n and subrounded gravel.
-as above, wet.
N T
L - “T| SILTY SAND (SM), fine subrounded sand, slow dilatancy, low plastic silt, well
H- "T| sorted, medium to low density, black (2.5Y 2.5/1).
.
b L
.
— 45 I T #8 Mesh Sand
- (35-63' bgs)
5+ I —
SM -
L e :l'l_
i o
I T| -as above, decreasing fines.
a WELL GRADED SAND (SW), fine to medium grained sand, subrounded, moderate
to rapid dilatancy.
-as above, mostly medium to coarse grained sand, subrounded, rapid dilatancy,
B trace subangular fine gravel, low density, black (2.5Y 2.5/1).
— 50 6" Dia. SS Wire-
wrapped Well
0+ Screen 0.040"
L Slot (40-60" bgs)
-as above, wet.
Poor recovery from 54' to 56' bgs.
55 10" Dia.
Borehole
-5
WELL GRADED SAND (SW), fine to coarse grained, moderate to rapid dilatancy,
B non-cohesive, loose, soft, black (2.5Y 2.5/1).

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 115 ft west of pilot boring RW-110P. Lithology determined from
pilot boring RW-110P. Actual Friars Sandstone contact determined from well RW-110.

Material Used: 21 cubic ft of #8 Sand, 20 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx
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Client: Kinder Morgan Energy Partners Well/Boring ID: RW-110 (GWE Well)

Borehole Depth: 63' bgs

Site Location:
Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

Q@
[}
s
©
= @ g
= | ~ »
z s|El2ls|2 Well/Boring
©) SMNEIE G Stratigraphic Description 3
E a 2|11 <c|S8|% grap p Construction
T <C ) o 9 < =
Eo>l 3 |3|E|e[B]8
mw 4f E |8[2]e[a]8
[a) L 0 x|o |fun [0
e2+2| WELL GRADED SAND (SW), fine to coarse grained, moderate to rapid dilatancy,
n SW |e*.*.] noN-cohesive, loose, soft, black (2.5Y 2.5/1).
— 60 N Integrated
SO Bottom Cap
-10 e
... ] FRIARS SANDSTONE (SS), weathered gray sandstone, weakly cemented, moist,
r light to dark gray.
L SS #8 Mesh Sand
(35-63' bgs)
— 65
-15 -
—70
-20 -
—75
-25 -

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 115 ft west of pilot boring RW-110P. Lithology determined from
pilot boring RW-110P. Actual Friars Sandstone contact determined from well RW-110.

Material Used: 21 cubic ft of #8 Sand, 20 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091

Data File:RW-110.dat Date8/2/2011 Created/Edited by:SCO
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Date Start/Finish: 4/19/11

Drilling Company: Cascade Drilling

Driller's Name: Val Godoy

Drilling Method: Rotary Sonic

Sampling Method: 10'x 6" Dia. Sonic Core Barrell
Rig Type: Sonic Drill

Northing: 1865177.82
Easting: 6293419.52
Casing Elevation: NA

Borehole Depth: 65' bgs
Borehole Diameter: 8.5"

Well/Boring ID: RW-111P (Pilot Boring)

Client: Kinder Morgan Energy Partners

Location: Mission Valley Terminal - Qualcomm
Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

Surface Elevation: 49.61' MSL
Descriptions By: James Gonzales

P&

Reviewed By: 5:27«2L E’e‘r—c/é— 6129

DEPTH
ELEVATION

Sample ID

Recovery (feet)

PID/FID (ppm)

Sieve Analysis Sample

USCS Code

Stratigraphic Description

Well/Boring
Construction

45 -

40 -
- 10

354
15

1.4/0.1]

1.7/0.3]

0.2/0.0

E}! Q C|Geologic Column

Air knife to 5' bgs on 4/14/11. Soil logged from air knife cuttings. Asphalt at surface.

SILTY GRAVEL (GM), low to medium plastic silt, no dilatancy, subrounded to

subangular fine to coarse gravel, some subrounded to subangular cobbles (up to 3-

4" dia.), poorly sorted, moist, dense, mottled gray to brown coloring.

-as above, moist.

-as above, dark yellowish brown (10YR 4/4).

WELL GRADED GRAVEL WITH SAND (GW), fine to coarse grained sand,
subrounded, moderate dilatancy, fine to coarse subangular gravel, some silt, trace
subrounded cobbles, poorly sorted, wet, very dark brown (10YR 2/2).

-as above, moist.

POORLY GRADED SAND (SP), fine to medium grained sand, subrounded,
moderate dilatancy, some coarse subrounded sand, some non-plastic silt,
moderately sorted, very dark brown (10YR 2/2), micaceous.

WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, rapid

dilatancy, trace subrounded fine to coarse gravel, trace silt, moderately sorted, wet,

loose, soft, dark yellowish brown (10YR 3/4).

-as above, increasing silt content.

—t—— Borehole
backfilled with
Bentonite Grout /
Chips

Remarks: ft bgs = feet below ground surface; NA = Not
Time of Drilling

Drilled approximately 7 ft east of well RW-111.

Surface capped with cold asphalt.

Applicable/Available; MSL = Mean Sea Level; ATD = At

Water Level Data

Date Depth Elev.

4/19/11 13-17'ATD NA

Material Used: 52 cubic feet of Bentonite Grout / Chips.

Depth measured from top of casing

Project: CM010143.0091

Data File:RW-111P.dat

Date8/4/2011 Created/Edited by:SCO

Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx
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Client: Kinder Morgan Energy Partners

Site Location:

Well/Boring ID: RW-111P (Pilot Boring)

Borehole Depth: 65' bgs

Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

DEPTH

ELEVATION
Sample ID

Recovery (feet)

PID/FID (ppm)

Sieve Analysis Sample

USCS Code

Geologic Column

Stratigraphic Description

Well/Boring
Construction

25

— 30

— 35

w
o
|

254

RW-111-37

10.0/0.0]

0.0/0.0f

0.0/0.0

1.9/0.0]

1%
=

SM

EEEEEEEEEEE
EEEEEEEEEEER

SILTY SAND (SM), fine to medium subrounded sand, slow to moderate dilatancy,
non-plastic silt, moderately sorted, wet, medium dense, medium loose, very dark
brown (10YR 2/2).

SP

POORLY GRADED SAND (SP), fine to medium grained sand, subrounded,
moderate dilatancy, some non-plastic silt, moderately to well sorted, wet, low
density, loose, very dark brown (10YR 2/2).

SM

R EEEEEEEEEIF
SEEEEEEEEE

SILTY SAND (SM), fine to medium subrounded sand, slow to moderate dilatancy,
non-plastic silt, moderately sorted, wet, medium dense, very dark brown (10YR 2/2),
micaceous.

POORLY GRADED SAND (SP); fine to medium grained sand, subrounded,
moderate dilatancy, trace coarse sand, some non-plastic silt, moderately to well
sorted, loose, soft, dark brown (10YR 3/3).

SILTY SAND (SM), fine to medium subrounded sand, slow to moderate dilatancy,
non-plastic silt, moderately sorted, dark brown.

WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, rapid
dilatancy, some fine to coarse subrounded gravel, trace silt, dark brown.

SILTY SAND (SM), non-plastic silt and fine sand, no dilatancy, well sorted, wet,
dense, very dark brown (10YR 2/2).

WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, rapid
dilatancy, some fine to coarse subrounded to subangular gravel, trace subrounded
cobbles (up to 2-3" dia.), wet, loose, dark yellowish brown (10YR 3/4), micaceous.

—t—— Borehole
backfilled with
Bentonite Grout /
Chips

Remarks: ft bgs = feet below ground surface; NA = Not
Time of Drilling

Drilled approximately 7 ft east of well RW-111.

Surface capped with cold asphalt.

Applicable/Available; MSL = Mean Sea Level; ATD = At

Water Level Data

Date Depth Elev.

4/19/11 13-17"ATD NA

Material Used: 52 cubic feet of Bentonite Grout / Chips.

Depth measured from top of casing

Project: CM010143.0091

Data File:RW-111P.dat

Date8/4/2011 Created/Edited by:SCO

Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Page: 2 of 4




Client: Kinder Morgan Energy Partners

Site Location:
Mission Valley Terminal - Qualcomm Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

Well/Boring ID: RW-111P (Pilot Boring)

Borehole Depth: 65' bgs

@
[=%
s
©
= @ g
= — »
z L S I T Well/Boring
© la) \E‘/ s & S o Stratigraphic Description Construction
T = - ) () < ]
< @ S| T 0|2
5 > =3 <3N I I S e
i = 3|2 |la|a]s
o 3 x| ol 2 o
10 Telel
40 0.5/0.0 XN
L RW-111-42 >< e e’
i SW [*.°%.°
*.*.°|  -as above, increasing cobbles.
59 i
45 0.0/0.0 N ) )
-as above, some fine gravel, soft, dark yellowish brown (10YR 3/4).
L RW-111-47 >< o e’
- S
0 /] WELL GRADED GRAVEL WITH SAND (GW), fine to coarse grained sand,
- +:| subrounded, moderate dilatancy, fine to coarse subrounded to subangular gravel,
L o -| some subrounded cobbles (up to 3-4" dia.), trace to'some non-plastic silt, very | Borehol
P “ poorly sorted, wet, loose, mottled gray to brown coloring. bgéifil(l)e% with
04 .. Bentonite Grout /
|50 O ‘1 Chips
0.0/0.0 O .
I % 4
. ow }
-5 %4
|55 RW-111-55 >< -

No recovery from 55' to 60' bgs.

Remarks: ft bgs = feet below ground surface; NA = Not
Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling

Drilled approximately 7 ft east of well RW-111.

Material Used: 52 cubic feet of Bentonite Grout / Chips.
Surface capped with cold asphalt.

Water Level Data

Date Depth Elev.

4/19/11 13-17"ATD NA

Depth measured from top of casing
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Data File:RW-111P.dat
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Site Location:

9950 San Diego Mission Rd
San Diego, CA 92108

Client: Kinder Morgan Energy Partners

Well/Boring ID: RW-111P (Pilot Boring)

Borehole Depth: 65' bgs

Mission Valley Terminal - Qualcomm Stadium

@
o
s
©
= D g
= — »n
z s|El2ls|2 Well/Boring
o Slg|g|38]|38 Stratigraphic Description i
2 o) N LA M grap p Construction
I < ) g2 |< ks,
FE > 5 |3|le|e|B]8
w4 £ |8|2[8|a]|8
[a) L 0 x | o n [0)
No recovery from 55' to 60' bgs.
-10 4
— 60
0.0/0.9 FRIARS SANDSTONE (SS), partially cemented siltstone to sandstone, weathered
- gray.
L —t+—— Borehole
backfilled with
- ss Bentonite Grout /
L Chips
-15
65
-20 4
70
-25 -
75

Remarks: ft bgs = feet below ground surface; NA = Not
Applicable/Available; MSL = Mean Sea Level; ATD = At
Time of Drilling

Drilled approximately 7 ft east of well RW-111.

Material Used: 52 cubic feet of Bentonite Grout / Chips.
Surface capped with cold asphalt.

Water Level Data

Date Depth Elev.

4/19/11 13-17"ATD NA

Depth measured from top of casing

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Data File:RW-111P.dat
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Date Start/Finish: 5/25/11

Driller's Name: Val Godoy

Rig Type: Sonic Drill

Drilling Method: Rotary Sonic
Sampling Method: 10'x 6" Dia. Sonic Core Barrell |Borehole Depth: 57.5' bgs

Northing: 1865175.32

Drilling Company: Cascade Drilling Easting: 6293426.34

Casing Elevation: NA

Borehole Diameter: 10"

Well/Boring ID: RW-111 (GWE Well)

Client: Kinder Morgan Energy Partners

Location: Mission Valley Terminal - Qualcomm
Stadium
9950 San Diego Mission Rd
San Diego, CA 92108

Surface Elevation: 49.73' MSL

Pe

Descriptions By: James Gonzales Reviewed By: $zzvz( DBeceld— 6129
Q
o
s
&3 c
= .
| E|l2 E Well/Boring
z el gll|8]3 . . . .
o [a)] - = | © o | © Stratigraphic Description Construction
= ) S nls|oO|e
R - - I I v =
> IS o = o Q o
o (] o (o) > g} o
[ _ @© Q z |2 o]
[a) L 0 24 o |2 Lo
O Air knife to 5' bgs on 4/14/11. Soil logged from air knife cuttings. Asphalt at surface.
L 7 O SILTY GRAVEL (GM), low to medium plastic silt, no dilatancy, subrounded to —
= A | subangular fine to coarse gravel, some subrounded to subangular cobbles (up to 3-
O 4" dia.), poorly sorted, moist, dense, mottled gray to brown coloring.
L ——— Concrete Vault
(0-4' bgs)
%
45+ 80
@
L5 %o
-as above, moist OO
' ’ 8@-— Concrete (4-7"
T OO bgs)
r @
s
e
7 -as above, dark yellowish brown (10YR 4/4). 98_

L —r— Bentonite Chips
WELL GRADED GRAVEL WITH SAND (GW), fine to coarse grained sand, (7-9' bgs)
subrounded, moderate dilatancy, fine to coarse subangular gravel, some silt, trace

L 7 subrounded cobbles, poorly sorted, wet, very dark brown (10YR 2/2).

40 4
10
1 -as above, moist. 6" Dia. SCH40

o " Dia.

POORLY GRADED SAND (SP), fine to medium grained sand, subrounded, PVC Blank ,
i moderate dilatancy, some coarse subrounded sand, some non-plastic silt, Casing (1-37

L moderately sorted, very dark brown (10YR 2/2), micaceous. bgs)

WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, rapid
35 dilatancy, trace subrounded fine to coarse gravel, trace silt, moderately sorted, wet,
|15 7 loose, soft, dark yellowish brown (10YR 3/4). a Bt R \Grout
(9-27' bgs)

o —— 10" Dia.

-as above, increasing silt content. Borehole

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 7 ft west of pilot boring RW-111P. Lithology determined from pilot
boring RW-111P. Actual Friars Sandstone contact determined from well RW-111.

Material Used: 18 cubic ft of #8 Sand, 18 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091 Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx

Data File:RW-111.dat

Date8/2/2011 Created/Edited by:SCO

Page: 1 of 3
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Client: Kinder Morgan Energy Partners

Site Location:

Well/Boring ID: RW-111 (GWE Well)

Borehole Depth: 57.5' bgs

Mission Valley Terminal - Qualcomm Stadium

9950 San Diego Mission Rd
San Diego, CA 92108

@
[=%
s
3 c
Tl S i
= o |8l 2|e |35 Well/Boring
©) Sle|s[8 |0 Stratigraphic Description 3
E a 2|11 <c|S8|% grap p Construction
T <C ) o 9 < =
Eo>l 3 |3|E|e[B]8
m 4 E |8|S|lalals
o 3 x| ol 2 o
304 SwW
—20 = 10" Dia.
_'_' T| SILTY SAND (SM), fine to medium subrounded sand, slow to moderate dilatancy, Borehole
_'_' TT| non-plastic silt, moderately sorted, wet, medium dense, medium loose, very dark
| 7 _'_ T brown (10YR 2/2).
i
b
n M
- SMIT 41— Bentonite Grout
T - (9-27' bgs)
g
I i ™
g
—p
1 POORLY GRADED SAND (SP), fine to medium grained sand, subrounded,
r moderate dilatancy, some non-plastic silt, moderately to well sorted, wet, low
SP density, loose, very dark brown (10YR 2/2).
25+
25 — 6" Dia. SCH40
R —{ SILTY SAND (SM), fine to medium subrounded sand, slow to moderate dilatancy, PVC Blank
T -r non-plastic silt, moderately sorted, wet, medium dense, very dark brown (10YR 2/2), Casing (1-37'
| 7 T _I_ micaceous. bgs)
g
b
4 SM - T i
L e :l'l_
g
- T -r
L T
. POORLY GRADED SAND (SP); fine to medium grained sand, subrounded,
moderate dilatancy, trace coarse sand, some non-plastic silt, moderately to well
L 7 sorted, loose, soft, dark brown (10YR 3/3).
— Bentonite Chips
20+ SILTY SAND (SM), fine to medium subrounded sand, slow to moderate dilatancy, (27-32' bgs)
—30 non-plastic silt, moderately sorted, dark brown:
WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, rapid
i dilatancy, some fine to coarse subrounded gravel, trace silt, dark brown.
SILTY SAND (SM), non-plastic silt and fine sand, no dilatancy, well sorted, wet,
i dense, very dark brown (10YR 2/2).
WELL GRADED SAND (SW), fine to coarse grained sand, subrounded, rapid
dilatancy, some fine to coarse subrounded to subangular gravel, trace subrounded
L 7 cobbles (up to 2-3" dia.), wet, loose, dark yellowish brown (10YR 3/4), micaceous. 45 Mesh sand
(32-57.5' bgs)
15+
—35
6" Dia. SS Wire-
T wrapped Well
r Screen 0.040"
Slot (37-57" bgs)

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 7 ft west of pilot boring RW-111P. Lithology determined from pilot
boring RW-111P. Actual Friars Sandstone contact determined from well RW-111.

Material Used: 18 cubic ft of #8 Sand, 18 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091

Data File:RW-111.dat

Date8/2/2011 Created/Edited by:SCO
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Client: Kinder Morgan Energy Partners

Site Location:

Well/Boring ID: RW-111 (GWE Well)

Borehole Depth: 57.5' bgs

Mission Valley Terminal - Qualcomm Stadium

9950 San Diego Mission Rd
San Diego, CA 92108

@
[=%
s
3 c
= E .
% &g 219 |5 _ _ o Well/Boring
2 a ~|=|¢ S 8 Stratigraphic Description Construction
T <C ) o 9 < =
Eo>l 3 |3|E|e[B]8
m 4 E |8|S|lalals
o 3 x| ol 2 o
10 4 o%e’e
— 40 She o 10" Dia.
Telel Borehole
i SW [*.°%.°
«.*.*|  -as above, increasing cobbles.
54 DO
- 45 ote’e #8 Mesh Sand
*.*."| -asabove, some fine gravel, soft, dark yellowish brown (10YR 3/4). (32-57.5' bgs)
- S
0 /] WELL GRADED GRAVEL WITH SAND (GW), fine to coarse grained sand,
+:| subrounded, moderate dilatancy, fine to coarse subrounded to subangular gravel,
L 7 o -| some subrounded cobbles (up to 3-4" dia.), trace to'some non-plastic silt, very
0 4 poorly sorted, wet, loose, mottled gray to brown coloring.
0| > -
50 O 4 6" Dia. SS Wire-
O : wrapped Well
O N Screen 0.040"
i T O q Slot (37-57" bgs)
i ow
i % 4
&
-5 O
—55
No recovery from 55' to 57' bgs.
L 7 Integrated
SS FRIARS SANDSTONE (SS), weathered, gray. Bottom Cap

Level

Concrete Seal.

Remarks: ft bgs = feet below ground surface; NA = Not Applicable/Available; MSL = Mean Sea

Drilled approximately 7 ft west of pilot boring RW-111P. Lithology determined from pilot
boring RW-111P. Actual Friars Sandstone contact determined from well RW-111.

Material Used: 18 cubic ft of #8 Sand, 18 cubic ft of Bentonite Grout/Chips, 2 cubic ft of

Project: CM010143.0091

Data File:RW-111.dat

Template:G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical USCS WL.ldfx
Date8/2/2011 Created/Edited by:SCO

Page: 30f 3




APPENDIX B
CURRENT EXPLORATION RECORDS




APPENDIX B

CURRENT EXPLORATION RECORDS

Field exploration included a visual reconnaissance of the site, the drilling of 17 exploratory borings,
and the advancement of five cone penetration tests (CPTs). The borings were drilled between
February 11 and March 15, 2019 and the CPTs were advanced on March 18 and April 8, 2019. The
maximum depth of exploration was about 101 feet below surrounding grades. The approximate
exploration locations are shown in Plate 1. Logs of the explorations are provided in Figures B-01
through B-23, immediately after the Boring Record Legends.

The exploratory borings were advanced by Pacific Drilling and Tri-County Drilling using several truck
mounted drill rigs. Disturbed samples were collected from the borings using a 2-inch outside
diameter unlined Standard Penetration Test (SPT) sampler. Less disturbed samples were collected
using a 3-inch outside diameter ring lined sampler (a modified California sampler). Bulk samples
were also collected..The samples were sealed in plastic bags, labeled, and returned to the
laboratory for testing. A summary of the exploratory boring locations, elevations and depths is
shown on the following page.

The drive samples were collected from the exploratory borings using several different automatic
hammers with average Energy Transfer Ratios (ETR) ranging from approximately 79 to 85 percent.
For each sample, the 6-inch incremental blowcounts was recorded on the logs. The field blow
counts (N) were normalized to approximate the standard 60 percent ETR, as shown on the logs
(Neo). The California ring samples were also corrected for the 3-inch sampler diameter using
Burmister’s correction factor. Blowcounts that were influenced by flowing/heaving sands, gravel
and cobbles are noted on the logs with a caret (*) as being inaccurate. Where sampler refusal was
encountered (i.e., unable to drive the sampler more than the first six inches with 50 hammer
blows), the blowcount is denoted as “REF”.

The exploratory borings were logged using the Caltrans Soil and Rock Logging, Classification and
Presentation Manual (2010) as a guideline. The Friars Formation materials are described in general
accordance with Section 2.6.1.3 (i.e., Description of Poorly Indurated Rock) of the Caltrans Manual (2010).

The CPT soundings were advanced by Kehoe Testing and Engineering in general accordance with
ASTM D5778. The CPT soundings were carried out by KTE using an integrated electronic cone
system manufactured by Vertek. The CPTs were advanced using a 30-ton CPT rig. The cone used
during the program was a 15 cm? cone and recorded the following parameters at approximately 2.5
cm depth intervals:

e Cone Resistance (qc)

e Sleeve Friction (fs)

e Dynamic Pore Pressure (u)

¢ Inclination

e Penetration Speed



APPENDIX B

CURRENT EXPLORATION RECORDS (Continued)

CPT-2 initially encountered refusal at a depth of about 25 feet due to gravel and cobbles causing
flexure of the CPT rods. A second CPT was advanced a few feet away and was able to be advanced
to a depth of about 45 feet. SCPT-7 and CPT-11 both encountered relatively shallow refusal on
graveland cobbles at about 17 feet.

At locations SCPT-5, SCPT-7 and SCPT-13, shear wave velocity measurements were obtained at
various depths. The shear wave was generated using an air-actuated hammer located inside the
front jack of the CPT rig. The cone was equipped with a triaxial geophone, which recorded the
shear wave signal generated by the air hammer. The above parameters were recorded and viewed
in real time using a laptop.computer. A summary of the collected shear wave measurements is
presented in Figure B-22: Note: SCPT-13 was intentionally advanced through the previously grouted
borehole of boring S-13 to obtain shear wave velocity measurements. Therefore, the CPT
parameters (qc, fsand u) are not representative of the actual soil conditions at that location and are
not presented in this report.

Note: the exploration locations were measured in the field using a Garmin GPSMAP 64st Global
Positioning System (GPS) receiver and by visually estimating, pacing or taping distances from
nearby landmarks, if available. The exploration elevations were estimated by interpolation using
the referenced plans provided by Rick Engineering/(see Plate 1). The locations and elevations
provided should not be considered more accurate than is implied by the scale of the map and the
accuracy of the equipment used to locate the explorations. The lines designating the interface
between differing soil materials on the logs may be abrupt or gradational. Further, soil conditions
at locations between the explorations may be substantially different from those at the specific
locations we explored. The Boring Records are part of a_geotechnical report which must be
considered in its entirety.



APPENDIX B

CURRENT EXPLORATION RECORDS (Continued)

Exploratory Borings Summary (see Plate 1)
Top Bottom
Exploration Latitude Longitude Elevation Exploration Elevation Figure
ID ] [l NA[\;-?]SS Depth [FT] NAVD 88 [FT] No.
S-1 32.78583 -117.12281 83 60 23 B-1
S-2 32.78575 -117.12112 66 61 5 B-2
S-3 32.78518 -117.12293 74 46.5 28 B-3
S-4 32.78519 -117.12216 68 40.5 28 B-4
S-5 32.78506 -117.12130 63 61 2 B-5
S-6 32.78473 -117.12305 69 41.5 28 B-6
S-7 32.78427 -117.12239 57 100.9 -44 B-7
S-8 32.78454 -117.12129 69 75.5 -7 B-8
S-9 32.78409 -117.12310 59 36.5 23 B-9
S-10 32.78382 -117.12202 66 71.3 -5 B-10
S-11 32.78364 -117.12323 54 36.5 18 B-11
S-12 32.78345 -117.12271 58 41.5 17 B-12
S-13 32.78324 -117.12156 75 101.5 -27 B-13
B-14 32.78253 -117.12331 51 31.5 23 B-14
B-15 32.78151 -117.12375 51 36.3 5 B-15
B-16 32.78221 -117.12111 78 85 28 B-16
B-17 32.78121 -117.12114 64 71.5 28 B-17
Exploratory Cone Penetration Test Soundings Summary (see Plate 1)
Exploration Latitude Longitude Top Elevation | Exploration | Bottom Elevation | Figure
ID NAVD 88 [FT] Depth [FT] NAVD 88 [FT] No.
CPT-2 32.78570 | -117.12109 67 45.5 21 B-18
SCPT-5 32.78504 | -117.12129 63 57.4 6 B-19
SCPT-7 32.78428 | -117.12239 57 17.5 40 B-20
CPT-11 32.78365 | -117.12322 54 17.5 36 B-21
SCPT-13 32.78324 | -117.12156 75 66.8 8 --
\ GROUP DELTA

o~



SOIL IDENTIFICATION AND
DESCRIPTION SEQUENCE

Describe the soil using descriptive terms in
the order shown

Minimum Reguired Sequence:

USCS Group Name (Group Symbol); Consistency or
Density; Color; Moisture; Percent or Proportion of Sail;
Particle Size; Plasticity (optional).

HOLE IDENTIFICATION

Holes are identified using the following
convention:

H—-YY — NNN
Where:
H: Hole Type Code
YY: 2-digit year
NNN: 3-digit number (001-999)

Description Sequence Examples:

SANDY lean CLAY (CL); very stiff;
yellowish brown; moist; mostly fines;
some SAND, from fine to medium; few
gravels; medium plasticity; PP=2.75.

Well-graded SAND with SILT and
GRAVEL and COBBLES (SW-SM);
dense; brown; moist; mostly'SAND,
from fine to coarse; some fine GRAVEL;
few fines; weak cementation; 10%
GRANITE COBBLES; 3 to 6 inches;
hard; subrounded.

Clayey SAND (SC); medium dense,
light brown; wet; mostly fine sand,; little
fines; low plasticity.

© = optional for non-Caltrans projects

Where applicable:

Cementation; % cobbles & boulders;
Description of cobbles & boulders;
Consistency field test result

REFERENCE: Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (2010).

Project No. SD605

SDSU Mission Valley
Football Stadium

BORING RECORD LEGEND #1




-200 Passing No. 200 Sieve (ASTM D 1140)

(2.4” ID, 3” OD)

(after drilling, date)

REFERENCE: Caltrans Soil and Rock Logging, Classification,

and Presentation Manual (2010).

Project No. SD605

SDSU Mission Valley
Football Stadium

BORING RECORD LEGEND #2




REFERENCE: Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (2010), with
the exception of consistency of cohesive soils vs.
Neo-

Plasticity

Description

Criteria

Nonplastic

A 18-in. thread cannot be rolled at
any water content.

L ow

The thread can barely be rolled and
the lump cannot be formed when
drier than the plastic limit.

Medium

The thread is easy to roll and not
much time is required to reach the
plastic limit. The thread cannot be
rerolled after reaching the plastic
limit. The lump crumbles when drier
than the plastic limit.

High

It takes considerable time rolling
and kneading to reach the plastic
limit. The thread can be rerolled
several times after reaching the
plastic limit. The lump can be
formed without crumbling when
drier than the plastic limit.

Project No. SD605

SDSU Mission Valley
Football Stadium

BORING RECORD LEGEND #3




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-1
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2019 3/8/2019 1 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger J. Sanders C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D120 8 60 83 ¥ 34.0/49.0
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~89%, Ng; = 1.48Ngpr = 0.99N,,c
Zw=
= w s | 002 > =
k3 & e 'S 1 ESo f E |5 |eco| & Q
= E T = w é |<£ B [ o D |Za| WE = T
£ <o YW | 7 Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o (TR S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.
UNDIFFERENTIATED SURFICIAL SOILS: CLAYEY
B — 1 SAND (SC); brown; moist; mostly fine sand; some fines;
trace gravel; low to medium plasticity.
- —80 . (2% Gravel; 52% Sand; 46% Fines)
B1 122 | - |PA| 44— —— —— —— ]
B N N Poorly-graded SAND with silt and gravel (SP-SM); light
NERARE brown; moist; mostly fine to medium sand; few fines;
—> — 7 5 R RAE little gravel and cobbles; nonplastic; trace mica.
st| 18 | A | A 42 | - |-20 w Q0%fines)
- — 507 ' O ERE Gravel stuck in sampler shoe.
= — 0 J k e —— e — ]
75 ° ®° L Slow and difficult drilling on GRAVELS and COBBLES
B — P BT  (Estimated 20 to 30% COBBLES).
0O
= — o GO §
10 10, Lfel b1
[ PR
o g" L9
S
N L SO
) g" L9
I 12NN
o O
i - IQE PN
RS
15 | — 15 P
) g" L9
I Pig\e
0O
B - Jo [\ 1g
b
B 65 2P
) g" L9
I ig\e
0O
20 | — . 20 4N V9 - ___
s2 13 28 42 183 - | -200 Sandy SILT (ML); dense; brown to dark brown; moist;
B — 15 n mostly fines; some fine to medium sand; few gravel.
(55% Fines)
60 i

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-1a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-1
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2019 3/8/2019 2 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger J. Sanders C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D120 8 60 83 ¥ 34.0/49.0
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~89%, Ng; = 1.48Ngpr = 0.99N,,c
Zw=
= w s | 002 > =
k3 & e 'S 1 ESo f E |5 |eco| & Q
I S50 O i TR B 3 i s | 2ol Z2alur| = o
E Se| 8 | 2 | g2z | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o (TR S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
4 .
s3 6 15 | 22 194 | - | Pa UNDIFFERENTIATED SURFICIAL SOILS (continued):
B — 9 Clayey SAND (SC); medium dense; dark brown; moist;
mostly fine to medium sand; some fines; medium to high
B — plasticity; some iron oxide staining.
(52% Sand; 48% Fines)
- —55
30 |[— 3 04
sS4 8 23 34 (183 | - |-200 Silty SAND (SM); medium dense; dark brown; moist;
B — 15 mostly fine sand; some fines; nonplastic; trace mica; no
bedding.
B — (43% Fines)
- —50
—35 — 5 35+ Wet; micaceous.
| | S5 7 15 | 22 [256 | - |-200 (30% Fines)
8
N —45
| 40 | 26 40 - : A
S6 . A Aol167 | - | PA AR . ) _
50/3 e Well-graded SAND with silt and gravel (SW-SM); brown;
B — BEAR wet; mostly fine to coarse sand; little coarse gravel; few
e fines; nonplastic; trace mica.
B — 6T K [\ (16% Gravel; 78% Sand; 6% Fines) . _ _ _ _ e
o[\P 9
- —40 —DO”B [ Slow and difficult drilling on GRAVELS and COBBLES
L0 ) (Estimated 20% COBBLES)
= — o go §
|45 45 o B
B TP
) g" L9
RS
N L PP
) g" L9
n |35 _>o D ™M
o QD
i - IQEIN
RS
DI

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-1b




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

Diedrich D120

8

60

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-1
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2019 3/8/2019 3 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger J. Sanders C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

83

¥ 34.0/49.0

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES
ETR ~ 89%, Ny, = 1.48Ngpr = 0.99N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

—10

S7

S8

75/6"

40
50/3"

REF

50/3"

REF

>100

17.5

17.3

55

(/o= (/o= (/o

JY (Y (DY (Y

- -200

TP 0e S 076 © o5 ©

- -200

60

UNDIFFERENTIATED SURFICIAL SOILS
(continued): Slow and difficult drilling on GRAVELS
and COBBLES (Estimated 20% COBBLES)

Silty SAND with gravel (SM); very dense; brown; wet;
mostly fine to coarse sand; little fines and coarse gravel;
low plasticity; trace mica.

Sampler refusal.

(14% Fines)

FRIARS FORMATION: *Poorly-indurated
SANDSTONE; fine to medium grained; massive;
yellowish brown; moist; moderately weathered; very soft;
unfractured (Silty SAND (SM); very dense; mostly fine to
medium sand; little fines; low plasticity; mottled; weakly
cemented).

(18% Fines)

Total Depth = 60 feet (Target depth reached).

Groundwater measured during drilling at a depth of 34
feet.

Boring backfilled on 3/8/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
concrete.

This Boring Record is part of a geotechnical report which
must be considered in its entirety.

A = Inaccurate blowcounts.

All soils encountered may include up to 10% COBBLES
(subrounded, 3- to 12-inchdiameter), estimated based
on drill rig chatter, excessive auger inclination, and visual
evaulation of drill cuttings. Percent COBBLES greater
than 10% are noted in the boring record description and
classification, where encountered. Cobble-rich layers
encountered in this exploration were approximately 10 to
15 feet thick.

*Geologic Description; (Disturbed Soil Description).

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-1c
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-2
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/19/2019 2/19/2019 1 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50

8

61

66

¥ 23.8/42.2

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic)
Zw= -
= w s | 002 > > =
§ |8 | ¥|2E20| ¢ 215 |anl &
S ER(E |4 |28a| & | 2| 2c|2g|¥n| S
E | Segl Y g |ges| 2 | 2 | GE|UBIED| E
o p=rs | = 220 0 o S<loF| g
o w 2| |vxa| a = |z a
n ~ [a)]
= 65
Bl
R | 2
S2 2 8 11 [162 | - | PA
6 El
B — CR
B1
5 - 5
10
R3 10 26 23
= 60
16
—10 | — 3 10
i | =5 s4| 5 10 | 13 |19.8 | - |-200 i
5 PI
15 |— 5 15
B |50 S5 g 8 11 |21.3 | - B
—20 | — ) 20
i s S6 431 7 9 [19.7 | - |

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

PAVEMENT: Approximately 3 inches of ASPHALT
CONCRETE.

UNDIFFERENTIATED SURFICIAL SOILS: Clayey
SAND (SC); medium dense; brown (10YR 4/3); moist;
mostly fine to coarse sand; some fines; few gravel;
medium plasticity; micaceous.

PID=0.6 ppm

(10% Gravel; 56% Sand; 34% Fines)

PID= 0.5 ppm

Sandy lean CLAY (CL); stiff; dark grayish brown (2.5Y
4/2); moist; mostly fines; some fine to medium sand;
trace fine gravel; medium plasticity.

PP=1.25 tsf; PID=0.5 ppm

(51% Fines)

No gravel; micaceous.
PP=1.25 tsf; PID=0.6 ppm

Medium stiff; trace fine gravel; iron oxide staining.
PP=0.75 tsf; PID=0.4 ppm

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-2 a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-2
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/19/2019 2/19/2019 2 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 61 66 ¥ 23.8/42.2
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw=
= w s | 002 > =
= E T = w é |<£ B L o D |Za| WE = T
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o (TR ™ S N0 (e} e} ~| o+ o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
3 ,
b, R7 4 11 | 10 228 | - |-200 UNDIFFERENTIATED SURFICIAL SOILS (continued):
B I 7 PI N Sandy lean CLAY (CL); soft to medium stiff; dark grayish
brown (2.5Y 4/2); wet; mostly fines; some fine to
B — 1 medium sand; trace fine gravel; medium plasticity;
sample disturbed.
= — e PP=0.5 tsf; PID=0.3 ppm
(58% Fines)
30 |[— 4 3o £L4£4 — — — — —
35 S8 5 12 16 |19.0 - Lean CLAY with sand (CL); medium stiff; dark grayish
B — 7 N brown (10YR 4/2); mostly fines; little fine to medium
sand; trace fine gravel; medium plasticity.
B — 1 PP=0.5 tsf; PID=0.8 ppm
35 [— e A 773 mim bt
| 30 S9 4 9 12 158 | - |-200 Clayey SAND (SC); medium dense; dark grayish brown
5 (10YR 4/2); wet; mostly fine to medium sand; some
fines; trace fine gravel; medium plasticity.
= - PID=0.3 ppm
(35% Fines)
40 |[— . : ;
5 Loose; grayish brown (10YR 5/2); mostly medium to
25 S10 3 6 8 |247 - | -200 coarse sand; low to medium plasticity.
B — 3 PID=0.3 ppm
(38% Fines)
FRIARS FORMATION: *Poorly-indurated
B — n SANDSTONE; fine to coarse grained; massive; gray
(2.5YR 5/1); highly weathered; very soft; unfractured;
—45 1 — 1 45 — (poorly graded SAND with silt (SP-SM); medium dense;
DL wet; mostly fine to coarse sand; few to little fines; trace
- —20 ﬁ'} ig 29 26 1224 1102 DS H4- gravel; nonplastic; weakly cemented; iron oxide
4 : staining).

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-2b
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-2
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/19/2019 2/19/2019 3 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50

8

61

66 ¥ 23.8/42.2

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= w 5| 802 p > =
3 ) a2 lRgs| 7 g |5 |ow| 2 8
S | EglFlu S8 | & o | 22|2o|UB| = | To
£S89 |2 |ces| 2| 2 | BS|UEIED| E e DESCRIPTION AND CLASSIFICATION
o = o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
25 L ‘
15 S12-1 35 85/11"| >100 | 17.5 - PI N FRIARS FORMATION (continued): *Poorly-indurated
B I S12-4 50/5 CLAYSTONE; fine grained; massive; gray (2.5Y 5/1); r
moderately weathered; very soft; unfractured (fat CLAY |
B — h with sand (CH); hard; moist; mostly fines; few to little |
\fine sand; high plasticity). /
B — T e$io=0ippm
s — B *POORLY INDURATED SANDSTONE; fine to coarse
grained; massive; gray (2.5YR 5/1); moderately
| 55 | — 55 | weathered; very soft; unfractured; (silty SAND (SM);
20 . very dense; wet; mostly fine sand; some fines;
B 10 S13 53% R 78/9" | >100 | 17.4 N N nonplastic, weakly to moderatly cemented).
B | | PID=0 ppm
60 | 60 - - I
30 . Lo (Little fines.)
5 S14 50/6" 50/6" | >100 | 17.3 - -200 (18% Fines)
| | | Total Depth = 61 feet (Target depth reached).
Groundwater measured during drilling at a depth of 23.8
B — N feet.
B — - Boring backfilled on 2/19/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
—65 | — 65 — concrete.
B L0 | This Boring Record is part of a geotechnical report
which must be considered in its entirety.
§ B 7 All soils encountered may include Up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated
B N N based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings.
*Geologic Description; (Disturbed Soil Description).
70 |— 70 —
= L5 i

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-2 c




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-3
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/26/2019 3/1/2019 1 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-36") / Casing Advance (36-45") S. Narveson C. Vonk

DRILLING EQUIPMENT

Diedrich D50

8

BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHELEV. GROUNDWATER (ft)

74 ¥ 28.2/45.8

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

GRAPHIC
LOG

Zw= -
= w 5| 6OZ > > =
§ |8 | ¥|2E20| ¢ 215 |anl &
Tl EslE |48 | L | s | 2e|2g|un| S
£ | LY | 3@ |re2| = | 2 | RS|UE|IEQ| E
e | w=fs | = | Y38 | o o |27|oF| &
fa) w |3 '&Jn:n‘u' @ = % a)
%2} =~ o
B1 111 - PA
- 70
| 5 |
15
i | s2| 14 37 | 49 |101 | -
23
= 65
10 |—
9
| | R3-1 16 39 | 34 |18.3 |107 |-200
R3-2| 23 Pl
= 60
| 15 | —
4
| | sa| 5 14 | 18 | 18 | -
9
= 55
L 20 |—
9
B L R5-1 8 44 39 [16.6 | 113 | -200
R5-2| 36
= 50

DESCRIPTION AND CLASSIFICATION

\

7S

PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.

UNDIFFERENTIATED SURFICIAL SOILS: Clayey
SAND (SC); dark yellowish brown (10YR 4/4); moist;
mostly fine to coarse sand; some fines; trace gravel; low
plasticity.

(0% Gravel; 68% Sand; 32% Fines).

Silty SAND (SM); dense; yellowish brown (10YR 5/4);
moist; mostly fine to coarse sand; little fines; trace
gravel; nonplastic.

PID=0.6 ppm

Sandy lean CLAY (CL); brown (10YR 5/3); moist; mostly
fines; some fine sand; trace gravel; medium plasticity;
trace iron oxide staining.

Hard.
PP=4.0 tsf
(59% Fines)

Very stiff; very dark grayish brown (10YR 3/2);
micaceous.
PP=3.0 tsf; PID=0.5 ppm

Clayey SAND (SC); dense; dark yellowish brown (10YR
4/4); moist; mostly fine sand; some fines; low plasticity.
(44% Fines)

Slow and difficult drilling on GRAVEL and COBBLES.
(Estimated 10-20% COBBLES).

Equipment failure (sheared drive cap).

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-3 a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-3
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/26/2019 3/1/2019 2 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-36") / Casing Advance (36-45") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 46.5 74 ¥ 28.2/45.8

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES
ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= w s | 002 > > =
g3 |§|cB2e| 7 wolE |enl & | @
< EglE |l w | S85 | & o | 2alZa|uEr| = Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o = o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
UNDIFFERENTIATED SURFICIAL SOILS (continued):
B — Slow and difficult drilling on GRAVEL and COBBLES.
(Estimated 10 to 20% COBBLES).
= |45 i
30 |[— o 0P X4
sS6 25 A A PA Silty SAND with gravel (SM); grayish brown (10YR 5/2);
B — 47N N wet; mostly fine to coarse sand; some gravel; little fines;
nonplastic.
B — 1 (34% Gravel; 52% Sand; 14% Fines).
Gravel in sampler; PID=0
= 40 Y ! ! 1 { L1 | o=y ]
Sandy lean CLAY (CL); dark yellowish brown (10YR
—35 — B10 -200 | 35— 4/4); wet; mostly fines; some fine to coarse sand; trace
PI gravel; medium plasticity.
i — S7 | 100/6" | REF | REF \G%Finesy, ________________ e
B — Clayey GRAVEL with sand (GC); wet; dark yellowish
brown (10YR 4/4); mostly gravel; some fine to coarse
= — sand and fines; low plasticity.
B L35 Equipment failure (sheared drive cap at 36 ft). Switch to
casing advancement with tri-cone drill bit.
| 40 | (Estimated 30-40% COBBLES).
S8 | 100/6" | REF | REF
- —30
| 45 a5 S FRIARS FORMATION: *Poorly-indurated
— 23 .- SANDSTONE; fine to medium grained; massive; gray
7 71 | >1 200 (2.5Y 6/1); wet; moderately weathered; very soft; ‘
B — S9 §4 00 1 unfractured (Clayey SAND (SC); very dense; mostly fine
to medium sand; little fines; trace fine gravel; low
= — B plasticity; weakly cemented).
(16% Fines).
Total Depth = 46.5 feet (Target Depth Reached).
= 25 i
Hollow stem auger (0 to 36 ft); Casing advancement (36
to 46.5 ft).

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-3b




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-3
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/26/2019 3/1/2019 3 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-36") / Casing Advance (36-45") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 46.5 74 ¥ 28.2/45.8
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 z > =
k3 & e 'S 1 ESo f E |5 |eco| & Q
=~ [ T‘ij\ = w é |<£ B R o D |Za| WE = T
E Se| 8 | 2 | g2z | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o (TR S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
B N 7] Groundwater measured during drilling at a depth of 28.2
feet.
Boring backfilled on 3/1/19 shortly after drilling with
B — 1 bentonite grout and capped with black-dyed rapid set
concrete.
= 20 i
This Boring Record is part of a geotechnical report
| 55 | — 55 which must be considered in its entirety.
i IR i A = Inaccurate blowcounts.
B N ] All soils encountered may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated
B — a based on drill rig chatter, excessive auger inclination,
and visual evaulation of drill cuttings. Percent COBBLES
B —15 ] greater than 10% are noted in the boring record
description and classification, where encountered.
—60 (— 60 — Cobble-rich layers encountered in this exploration were
approximately 5 to 10 feet thick.
i B ] *Geologic Description; (Disturbed Soil Description).
= 10 i
—65 | — 65 —
= 5 i
70 |— 70 —
= L0 i

9245 Activity Road, Suite 103
San Diego, California 92126

GROUP DELTA CONSULTANTS,

INC.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-3 ¢
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-4
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2018 3/8/2019 1 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger J. Sanders C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D120 8 40.5 68 ¥ 21.0/47.0
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~89%, Ng; = 1.48Ngpr = 0.99N,,c
Zw= -
= w s | 002 Z > =
3 ) a2 lRgs| 7 g |5 |ow| 2 8
= EolE T w | g5 | & o | 2o 2oL € Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
g |d | 3|5 Ges| & = |z g |°
n ~ [a)]
PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.
UNDIFFERENTIATED SURFICIAL SOILS: Clayey
B — B1 15.6 - PA 1 SAND (SC); brown; moist; mostly fine sand; little fines;
trace fine gravel; low plasticity.
- —65 (1% Gravel; 78% Sand; 21% Fines)
| 5 | 5 . ] .
4 Medium dense; trace mica.
| | s1 6 13 | 19 [195 | -
7
60 Lean CLAY with sand (CL); brown; moist; mostly fines;
B — a little to some sand; medium to high plasticity.
—10 - 4 10+ Stiff; brown; interbedded.
S2 6 14 | 21 [202 | - |-200 PP=1.75 tsf
B I 8 PI 3 (71% Fines)
= |55 ]
—15 | — 5 15 << 4L 44
s3 7 14 21 |18.8 - PA Sandy lean CLAY (CL); stiff to very stiff; brown; moist;
B — 7 N mostly fines; some sand; medium plasticity; thin layers;
trace mica; some mottling.
B — 1 (0% Gravel; 41% Sand; 59% Fines)
= |50 _
20 | — 20 | o _ . .
3 Very stiff; dark brown; low to medium plasticity; no
sS4 7 14 21 |19.8 - | -200 4 bedding; organics present.
B _ 7 P N  PP=2.75 tsf
(59% Fines)
= |45 _
THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
.. . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
9245 Activity Road, Suite 103 LOCATIONS AND MAY CHANGE AT THIS LOCATION
. . . WITH THE PASSAGE OF TIME. THE DATA B-2 a
San Diego, California 92126 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-4
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2018 3/8/2019 2 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger J. Sanders C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D120 8 40.5 68 ¥ 21.0/47.0
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~89%, Ng; = 1.48Ngpr = 0.99N,,c
Zw=
= w s | 002 > =
§ |8 | &|S|Bge| 7 w1, 8| e
= Eg Bl w | $55 n o | 3|2 |u| = )
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
18" A A S
S5 , 11.9 AT .
50/2" » UNDIFFERENTIATED SURFICIAL SOILS (continued):
B — b P T \ Poorly-graded SAND with gravel and cobbles (SP); |
o[\° 19 | brown; wet; mostly medium to coarse sand; little to
B — _)o n T \some gravel and cobbles; trace mica; sampler refusal
X} ) \on cobbles. ]
- —40 “o\eld T T T 00—
D ”3 (]  Slow and difficult drilling on GRAVEL and COBBLES.
= — . OD @) Water and polymer added to hole to mitigate caving
P soils.
[ 30 | 30 5 OYJd  (Estimated 20% COBBLES)
o b ™M
N L PP
o g" L9
I Pig\e
0PI
N |35 NS PN
D b
5 - DI
[ 35 35 |- y. . . FRIARS FORMATION: *Poorly-indurated
— 17 .- SANDSTONE; fine to medium grained; massive; yellow
brown; wet; moderately weathered; very soft;
4 4 | >1 16. - PA - )
B — S6 gO 8 00166 . unfractured; *(Silty SAND (SM); very dense; mostly fine
to medium sand; little fines; nonplastic; moderately
= — B cemented).
B 30 . (0% Gravel; 82% Sand; 18% Fines)
—40 | — 40 —
S7 | 50/6" REF | REF |17.8 -
Total Depth = 40.5 feet (Target depth reached).
Groundwater measured after drilling at a depth of 21
B —25 B feet.
= — B Polymer/water mixture added down hollow stem for
heaving sand.
—45  — 45 _|
Boring backfilled on 3/8/19 with bentonite grout and
B L | capped with black dyed rapid set concrete.
| | | ~ = Inaccurate blowcount.
20 This Boring Record is part of a geotechnical report
B — n which must be considered in its entirety.
B — 1 All soils encountered may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-2b
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-4
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2018 3/8/2019 3 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger J. Sanders C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D120 8 40.5 68 ¥ 21.0/47.0
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~89%, Ng; = 1.48Ngpr = 0.99N,,c
Zw= -
= w s | 002 > > =
8| &_|£l2]8g22] £ |5 lan| & | ¢
=~ = ’g w *E 0 w o D~ | Zc| WE = RO
E Se| 8 | 2 | g2z | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o L=la = | Y906 ¢) ° ~|oF| a o
a8 | @ | 2|5 dea| o > |z & | ©
%) = a
based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings. Percent COBBLES
B — n greater than 10% are noted in the boring record
description and classification, where encountered.
B — 1 Cobble-rich layers encountered in this exploration were
approximately 5 to 10 feet thick.
= 15 i
*Geologic Description; (Disturbed Soil Description).
—55 | — 55 |
= 10 i
60 |[— 60 —
= 5 i
—65 | — 65 —
= L0 i
70 |— 70 —
= L5 i

GROUP DELTA CONSULTANTS,
9245 Activity Road, Suite 103
San Diego, California 92126

INC.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-2 c
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-5
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2019 3/8/2019 1 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-40") / Mud Rotary (40-61") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 61 63 ¥ 21.0/42.0

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic)
= w | Buz £ =
= o 00 <= z > =
8 S > z N\gg© — & 'U:) rxn| 8
T | 5B(u | 8| 2k2| & | =2 |eglas|tn| =
= Sg| o |z | K22 2 2| o2 |YeER| F
Bl AT s |2 |z488| S S |=7|°F| &
a w P4 ) HLJ Xm m = 14 a
) =~ a
i o B1 10 | P2
5 —
4
| | s2 3 7 9
4
= 55
10 |[—
5
B | R3 7 16 | 14 [12.2 | 95 |-200
9
= 50 _
15 | — 15
1
B | sS4 1 3 4 (345 | - |
2
= |45 _
—20  |— 20 —|
2
B | R5-1 3 7 6 |416 | 79 |-200 B
R5-2| 4 PI
c
= |40 _

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

/

PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.

UNDIFFERENTIATED SURFICIAL SOILS: Clayey
SAND with gravel (SC); yellowish brown (10YR 5/4);
moist; mostly fine to coarse sand; some fines; little
gravel; medium plasticity.

(19% Gravel; 46% Sand; 35% Fines)

Rig chatter at 3.5 ft on gravel and potential cobble layer.

Loose; trace organics (plant roots).

Silty SAND (SM); medium dense; brown (7.5 YR 5/2);
moist; mostly. fine sand; few to little fines; nonplastic;
grading to poorly-graded SAND.

Poorly-graded SAND (SP); medium dense; brown
(7.5YR 5/2); moist; mostly fine sand; trace fines;
nonplastic.

Lean CLAY with sand (CL); soft; dark grayish brown
(10YR 4/2); moist; mostly fines; little fine sand; medium
to high plasticity.

PP=0.25 tsf; PID=0.6 ppm

Medium stiff, dark gray (Gley 4/N); wet; medium
plasticity.

PP=0.5 tsf; TV=0.4 tsf PID=0.2 ppm

(75% fines)

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-5a




BORING RECORD

SDSU

PROJECT NAME

Mission Valley

PROJECT NUMBER
SD605

BORING

S-5

SITE LOCATION
9449 Friars Road, San Diego, California

SHEET NO.
2 of 3

FINISH
3/8/2019

START
3/8/2019

DRILLING COMPANY
Pacific Drilling

DRILLING METHOD

HSA (0-40") / Mud Rotary (40-61")

LOGGED BY CHECKED BY
S. Narveson C. Vonk

DRILLING EQUIPMENT
Diedrich D50

BORING DIA. (in)
8/4

61

TOTAL DEPTH (ft)

GROUND ELEV (ft) | DEPTHELEV. GROUNDWATER (ft)
63 ¥ 21.0/42.0

SAMPLING METHOD
Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE
SAMPLE NO.
PENETRATION

RESISTANCE
(BLOWS / 6 IN)
BLOW/FT "N"
Nio
MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

11 |24.0

[ [eVR V)

S7 10 13 |21.9

N

S8 11

12

23 30 [21.6

10

S9 10 19 25 |145

S10 17 22 |21.0

© 00 0o

—15

30

- -200

- -200

- -200
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~ (/s

=

s

. a P

s

. a P

UNDIFFERENTIATED SURFICIAL SOILS (continued):
Poorly-graded SAND (SP); medium dense; gray (10YR
5/1); wet; mostly fine to medium sand; trace fines;
nonplastic; micaceous.

PID=0.8 ppm

(1% Fines)

Poorly-graded SAND with silt (SP-SM); medium dense;
gray (10YR 5/1); wet; mostly fine to medium sand; few
to little fines; nonplastic; trace mica.

PID=5.2 ppm

Well-graded SAND with silt (SW-SM); dense; very dark
gray (7.5YR 3/1); wet; mostly fine to medium sand; few
to little fines; nonplastic; trace mica.

(12% Fines)

PID=0.3 ppm

Heaving sands. Switch to mud rotary (Tricone rotary drill
bit)

Medium dense; yellowish brown(10YR 5/4); few to little
fine to medium gravel; few fines.

(14% Gravel; 76% Sand; 10% Fines)

No gravel; micaceous; trace oxide staining.
(9% Fines)

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

9245 Activity Road, Suite 103
San Diego, California 92126

GROUP DELTA CONSULTANTS, INC.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-5b
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-5
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/8/2019 3/8/2019 3 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-40") / Mud Rotary (40-61") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 61 63 ¥ 21.0/42.0

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS

DEPTH (feet)
GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

-10

S11

S12

N B
= 00w

24
50/6"

50/6"

51

>100

16.0 -

20.2 - -200

L

13

55

Y _ Y (Y (Y -

(/o= (/o= (Jo= (/o

B~ S 0% © o076 © s ©

UNDIFFERENTIATED SURFICIAL SOILS (continued):
Well-graded SAND with silt (SW-SM); very dense; gray
(75YR 5/1); wet; mostly fine to medium sand; few gravel;
trace fines; nonplastic; trace mica.

Slow and difficult drilling on GRAVEL and COBBLES
from 53 to 59 ft.
(Estimated 10 to 20% COBBLES)

60— .7 - :

FRIARS FORMATION: *Poorly-indurated
SANDSTONE; fine to medium grained; massive; gray
(2.5YR 6/1); moderately weathered; very soft;
unfractured (Silty SAND (SM); mostly fine to medium

cemented).

sand; some fines; low plasticity; weakly to moderately
\(48% Fines)

/

Total Depth = 61.0 feet (Target depth reached).

Groundwater measured during drilling at a depth of 21
feet.

Boring backfilled on 3/8/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
concrete.

This Boring Record is part of a geotechnical report which
must be considered in its entirety.

A = Inaccurate blowcount:

All soils encountered‘may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated
based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings. Percent COBBLES
greater than 10% are noted in the boring record
description and classification, where encountered.
Cobble-rich layers encountered in this exploration were
approximately 2 to 10 feet thick.

*Geologic Description; (Disturbed Soil Description).

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-5c¢
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-6
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/7/2019 3/7/2019 1 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 41.5 69 ¥ 22.3/46.7
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w 5| 802 p > =
3 % & g = % © £ IhI:J 'U:) x o bod S]
S | EglEluw| g8 & o | 2|8 |u2| = Io
£ Lol YW | & as = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o = o > (o) (@) o) ~| OF o 04
| @ | 3|5 deg| a 2 |z 8 | ©
n ~ [a)]
PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.
UNDIFFERENTIATED SURFICIAL SOILS: Lean
B — 1 CLAY with sand (CL); dark yellowish brown (10YR 4/6);
B1 195 | - | PA moist; mostly fines; some fine sand; low plasticity.
B — CR = (0% Gravel; 28% Sand; 72% Fines)
El PID= 0.6 ppm
B |65 - Few gravel.
—5 — : 5 *“ <4 <44 ]
R2 15 41 36 Sandy SILT (ML); dense; dark yellowish brown (10YR
B — 26 n 4/5); moist; mostly fines; some fine sand; nonplastic.
PID= 0.3 ppm
= 60 _
10 |— 5 oo+
R3-1 8 21 19 [29.0 | 93 | -200 Lean CLAY (CL); medium stiff to very stiff; dark
B — R3-2| 13 3 yellowish brown (10YR 4/4); moist; mostly fines; few to
little fine sand; low plasticity.
B — N PP=3.75 tsf; TV=0.33 tsf; PID=0
(87% Fines)
= s { {f 1 01 1 1 ! | LA _ _ _ -  __ _ _ ]
15 Silty SAND (SM); medium dense; grayish brown (10YR
[ — 4 5/2); moist; mostly fine to medium sand; few to little fine;
S5 9 20 2% | 6.7 B PA trace fine gravel; nonplastic; trace mica.
B — ' PID=0
1 (0% Gravel; 87% Sand; 13% Fines)
- —50
20 |[— S e B 07 H ety
S6 4 10 13 |20.3 - | -200 Sandy lean CLAY (CL); stiff; very dark grayish brown
B I 6 PI N (10YR 3/2); moist; mostly fines; little to some fine sand,;
trace gravel; medium plasticity; trace mica.
B — 23S, \ PP=1.5 tsf; TV=0.70 tsf PID=0.3 ppm Va
oMb \(66% Fines) /
| | _) ~NM <44 Vi i mre—M——--- - - - - —— —
OD BC) Slow and difficult drilling on GRAVEL and COBBLES
B |45 L Re from 22 to 35 feet.
D w) (Estimated 10-20% COBBLES)
[&

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-6 a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-6
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/7/2019 3/7/2019 2 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 41.5 69 ¥ 22.3/46.7
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 Z > =
3 % & g = % © £ IhI:J 'U:) x o bod S]
S | EglEluw| g8 & o | 2|8 |u2| = Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
397 b 1P
s7 22» A A 1123 | - | -200 o[\ 19  UNDIFFERENTIATED SURFICIAL SOILS (continued):
B — 3070 ‘)O D ™M Silty GRAVEL with sand (GM); yellowish brown (10YR
L O D 5/4); wet; mostly fine to coarse gravel; some fine to
— — o MNP [ coarse sand; little fines; nonplastic.
)o“) ]  (Estimated 10 to 20% COBBLES)
i B PR
o
B |40 _)° Or L
o3 D ™
| PP D
—30 S8 | 50/5"~ | REF | REF 30 o 50 L9 Sampler refusal on gravel and cobbles.
S
i B P
o
i - IQEPN
RS
L - SR
0 ®° L9
- —35 _>o D ™
o © D
35 [ 35 o\ |9
19 e
S9 25 75 99 | 7.5 - | -200 FRIARS FORMATION: *Poorly-indurated
B — 50 3 SANDSTONE; fine to medium grained; massive; grayish
- brown (10YR 5/2); wet; moderately weathered; very soft;
B — a4 unfractured; (Silty SAND (SM); very dense; mostly fine
ol to.medium sand; some fines; nonplastic; weakly
B — R cemented; Iron oxide staining.)
: (32% Fines)
B —30 7] Gray (7.5YR 5/1); little fines.
oA,
| a0 | 20 _ (26% Fines)
19
| | S10| 25 75 99 (185 | - |-200 |
50
Total Depth = 41.5 feet (Target depth reached).
Groundwater measured during drilling at a depth of 22.3
B —25 B feet.
—45 | — 45 — Boring backfilled on 3/7/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
= - 4 concrete.
B L | This Boring Record is part of a geotechnical report
which must be considered in its entirety.
§ N 7 A = Inaccurate blowcount.
B —20 n All soils encountered may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

WITH THE PASSAGE OF TIME. THE DATA
CONDITIONS ENCOUNTERED.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

FIGURE

B-6Db
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-6
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/7/2019 3/7/2019 3 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 415 69 ¥ 22.3/46.7
SAMPLING METHOD NOTES

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= L 4 P B —
= = o 00 <= z > =
g 9 & z EZ© |__ HCJ 'U:) @ wm § O
S | EglE |l w| 85| & s | DolZa|WE| = o
£ <o YW | 7 Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
= b (2] R
3| BTIE 2289 ¢ o |£71°F| & | &
a w < o | Yxm m = o a
A = a)
based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings. Percent COBBLES
B — n greater than 10% are noted in the boring record
description and classification, where encountered.
B — 1 Cobble-rich layers encountered in this exploration were
approximately 10 to 13 feet thick.
*Geologic Description; (Disturbed Soil Description).
B 15 i
—55 | — 55 —
B 10 i
—60 |— 60 —|
B 5 i
—65 | — 65 —
B 0 i
70 |— 70 —
B L5 i

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-6 c
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-7
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/11/2019 3/11/2019 1o0of5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50

8

100.9

57

¥ 16.8/40.2

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= w 5| 6OZ > > =
§ |8 | ¥|2E20| ¢ 215 |anl &
Tl EslE |48 | L | s | 2e|2g|un| S
F | Sgl 8 |z |pez| 2 | 2| 6S|HE|E0| £
5 | @SFE | =208 9 o |=7|°F| &
a iy 2| g rg | @ s |z a
0] ~ a
B |55 _
B1 129 | - | PA
N - bl _
CR
= - El |
| 5 - 5 __|
2/\
i i R2 | 117 A A 178 | - i
23~
B |50 _
10 |— 10
6
| s s3| 5 11 | 14 |178 | - i
6
B |45 _
15 | 15
15
| s s4| 6 12 | 16 |196 | - |-200 1
6
B |40 _
—20  |— 20 ]
P> R5 | 50/6" | REF | REF
B |35 _

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

PAVEMENT: Approximately 3 inches of ASPHALT
CONCRETE.

y

UNDIFFERENTIATED SURFICIAL SOILS: Sandy
lean CLAY (CL); dark brown (7.5YR 3/2); moist; mostly
fines; some fine to coarse sand; trace gravel; low
plasticity; grades finer with depth.

(1% Gravel; 34% Sand; 65% Fines)

Little gravel.

Stiff to very stiff; trace iron oxide staining; gravel in
sampler.
PP=1.0 tsf

Sandy lean CLAY (CL); stiff; dark yellowish brown
(10YR 4/6); moist; mostly fines; some fine sand; trace
gravel; low plasticity; trace mica.

PP=1.5 tsf

Silty SAND (SM); medium dense; yellowish brown
(10YR 5/4); moist; mostly fine sand; little to some fines;
nonplastic; trace mica.

(28% Fines)

No recovery; wet.

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-7a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-7
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/11/2019 3/11/2019 2 0of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 100.9 57 ¥ 16.8/40.2

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 z > =
< EglE | w | Z85 | & o | 2alZa|uEr| = Io
£ <o YW | 7 Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o w=| o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
8 .
S6 18 42 55 |18.7 - PA ERIARS FORMATION: *Poorly-indurated
B — 24 n SANDSTONE; fine to medium grained; massive;
brownish gray (10Y 5/2); wet; moderately to highly
B —30 1 weathered; very soft; unfractured (Silty SAND (SM); very
dense; mostly fine to medium sand; few to little fines;
= — B nonplastic; trace mica; weakly cemented).
(86% Sand; 14% Fines)
| 30 |— 30 — i .
P R7 | 50/6" | REF | REF No recovery; possible moderately to strongly cemented
material.
= 25 i
—35 = 18 35— Little fines; weakly to moderately cemented.
i | s8 | 27 61 | 80 |18.0 | - |-200 o (17% Fines)
34
= 20 i
40 |[— 40 40 —|
S9 | 5oz | S0/ |>100 1115 | - Gray (10YR 5/1); (Clayey SAND with.gravel (SC); little
B — n gravel; low plasticity).
= 15 i
—45 | — o5 45
S10| 37 |87/10"|>100 |18.0 | - Thinly bedded.
B — 50/4" N
= 10 i

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-7b
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-7
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/11/2019 3/11/2019 3 of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 100.9 57 ¥ 16.8/40.2
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w 5| 802 F > =
3 ) a2 lRgs| 7 g |5 |ow| 2 8
= EglE | w | 255 T o | 3|2 |u| = )
£ <o YW | 7 Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o w=| o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
R11| 42 | 50/5" | >100 200
50/5" ERIARS FORMATION, (continued):
B — n *Poorly-indurated SANDSTONE; fine to coarse grained;
massive; gray (10YR 5/1); wet; moderately weathered;
B —5 1 very soft; unfractured; (Clayey SAND (SC); very dense;
wet; mostly fine sand; few to little fines; nonplastic;
= — B weakly to moderately cemented).
(17% Fines)
55 | — 17 55 .
" - Friable.
S12 50/1" 50/1" | >100 | 20.7
= L0 i
60 |[— A A 60 — .
< R13| 50/4"~ | REF"| REF Sampler refusal on strongly cemented concretion (3
inch diameter concretion stuck in sampler).
= L5 i
—65 | — 65 —
= L_-10 i
—70 — 35 70+ : possible moderatel | d
sS14 .| s0/3" | >100 No recovery; possible moderately to strongly cemente
50/3 material.
= L_-15 i

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-7c




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-7
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/11/2019 3/11/2019 4 of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 100.9 57 ¥ 16.8/40.2

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= w 5| 802 F > =
3 % & % = % © £ H:J = o bod S]
= Eo | F w | =5 i o | 52| m2| = To
£ Lo W | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o L=la = | Y906 ¢) ° ~|oF| a o
a8 | @ | 2|5 dea| o > |z & | ©
%) = a
FRIARS FORMATION (continued): *Poorly-indurated
B — n SANDSTONE; fine to coarse grained; massive; gray
(Gley 6/N); wet; moderately weathered; very soft;
B —-20 1 unfractured; (Clayey SAND (SC); very dense; mostly
fine sand; little fines; low plasticity; weakly cemented).
= - - i
| | S15| 30 70 92 (226 | - i
40
80 |— 80 —
= 25 i
85 | — 85 —
= L_-30 i
B N 37 7] (Trace gravel; laminated.)
| | S16 40 90 |>100 |16.2 - N
50
—90  |— 90 |
= L35 i
—95 | — 95 |
= L_-40 i

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-7d
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-7
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/11/2019 3/11/2019 50of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 100.9 57 ¥ 16.8/40.2

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= w 5| 6OZ > > =
§ |8 _| &2 g2 £ 2|5 |go| & | ¢
R4 = :g I= w é |<£ B R o D~ | Zc| WE ~ I
E Se| 8 | 2 | g2z | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o L=la = | Y906 ¢) ° ~|oF| a o
2 |d 3|5 548 a 2 |z £ | o
%) = a
45 "
S17/ g5 | 50/5" | >100 | 26.5 | - FRIARS FORMATION, (continued):
B — *Poorly-indurated SANDSTONE; fine to coarse grained;
laminated; gray (Gley 6/N); wet; moderately weathered,;
B — 45 1 very soft; unfractured; (Clayey SAND (SC); very dense;
mostly fine sand; little fines; low plasticity; weakly to
= — B moderately cemented).
B - . Total Depth = 100.9 feet (Target depth reached).
105 | — 105 Groundwater measured during drilling at a depth of 16.8
feet.
B N 7] Boring backfilled on 3/11/19 with bentonite grout and
50 capped with cold patch asphalt.
This Boring Record is part of a geotechnical report
B — 1 which must be considered in its entirety.
- — — A = Inaccurate blowcount.
110 |— 110 All soils encountered may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated
B L | based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings.
B 5 7] *Geologic Description; (Disturbed Soil Description).
—115 — 1154
= L -60 i
120 [— 120
= L -65 i

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-7e
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-8
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/14/2019 3/14/2019 1 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 75.5 69 ¥ 22.4/46.6
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w 5| 802 p > =
3 % & g = % © £ IhI:J 'U:) x o bod S]
< EolE T w | g5 | & o | 2alZa|uEr| = Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o u=| o > N o (e} o ~|lor o o
| @ | 3|5 deg| a 2 |z 8 | ©
n ~ [a)]
PAVEMENT: Approximately 5 inches of ASPHALT
CONCRETE.
B1 A UNDIFFERENTIATED SURFICIAL SOILS: Clayey
B — A SAND with gravel (SC); dark yellowish brown (10YR
o 4/4); moist; mostly sand; some fines; little gravel; low
i N s2 %2 A |78 PA A plasticity.
301 : - A (18% Gravel; 55% Sand; 27% Fines).
= 65 S PID=1.2 ppm
Some GRAVEL and COBBLES from 3ft to 5ft.
— 6 5 & ~Clayey SAND (SC); reddish brown (5YR 473); moist; |
S3-1| 12 A A 10.4 - | -200 mostly sand; some fines; low plasticity; gravel lodged in
i N S3-2| 177 b P sampler. s
o[ \° 19 \ (41% Fines).
Xy /
i Plb \PID=LOppm _ 1
b© V) . . )
B — o\ [ 9 Silty GRAVEL with sand (GM); yellowish brown (10YR
D ‘43 t 5/4); moist; mostly gravel; little sand; little fines;
B 60 _ OD nonplastic.
P (\OC)Q Gravel stuck in sampler shoe.
|10 |— 102~  PID=0.8 ppm p
5 72{ \ Slow and difficult drilling on GRAVEL and COBBLES
| - S4 | 140 A A as \from 6ft to 14ft. ]
157 %y R
| | | Clayey GRAVEL with sand (GC); brown (10YR 4/3);
3 moist; mostly gravel; little fines and sand; low plasticity.
a 55 464 S ———
—15 | — .
14 No recovery; dense; spoils are clayey SAND (SC).
| | R5| 13 39 | 34
26
B I Clayey SAND (SC); dark gray (7.5YR 4/1); moist; mostly
50 B6 156 - fine sand; some fines; low.plasticity; organic odor.
B _ PID=2.5 ppm
—20 | — S e s
S7 6 15 20 2 - PA Poorly-graded SAND (SP); medium dense; very pale
B _ 9 brown (10YR 7/3); moist; mostly fine to medium sand;
trace fines; nonplastic; trace mica.
- — Thinly bedded felsic and mafic minerals from 20ft to
20.5ft in sample.
- — PID=1.6 ppm
(95% Sand; 5% Fines).
B 45
THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
.. . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
9245 Activity Road, Suite 103 LOCATIONS AND MAY CHANGE AT THIS LOCATION
. . . WITH THE PASSAGE OF TIME. THE DATA B-8 a
San Diego, California 92126 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-8
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/14/2019 3/14/2019 2 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 75.5 69 Y 22.4/46.6

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

N —20

S9

S10

S12

W N W

5/\
8/\
12n

ro~N

8/\
8/\
11~

10

27

13

24

35.2

13.4

21.4

34.4

20.8

24.1

30

- -200

40 —
86 | -200

106 | PI

45

- -200

UNDIFFERENTIATED SURFICIAL SOILS (continued):

\ Well graded SAND (SW); loose; grayish brown (10YR r

5/2); wet; mostly fine to coarse sand; trace fines; |
nonplastic; trace mica. |
\PID=0.6 ppm /

Sandy lean CLAY (CL); medium stiff; very dark gray
(10YR 3/2); wet; mostly fines; some fine sand; medium
plasticity; micaceous.

Poorly-graded SAND (SP); gray (10YR 5/1); wet; mostly
fine to medium sand; few gravel; trace fines; nonplastic;
trace mica.

Packed sampler.

PID=6.7 ppm

(9% Gravel; 87% Sand; 4% Fines).

Medium dense; trace mica.
PID=24.1 ppm
(5% Fines)

Fat CLAY (CH); medium stiff; dark gray (10YR 4/1); wet;
mostly fines; little fine sand; hight plasticity; grading to

silty sand.

PP=1 tsf; TV=0.25 tsf Va

Silty SAND (SM); medium dense; dark gray (10YR 4/1);
wet; mostly fine sand; some fines; nonplastic; grading to
sand with silt.

Poorly-graded SAND with silt (SP-SM); dark gray (10YR
5/1); wet; mostly fine to medium sand; few fines;
nonplastic; micaceous.

Packed sampler.

PID=1.0 ppm

(6% Fines)

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-8Db
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-8
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/14/2019 3/14/2019 3 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 75.5 69 Y 22.4/46.6

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

— - Z Wz z —
T8 |&|eofRes 2 w 2], 8|6
T ER{E |u|88a| L | = |2c|85/80] T | 29
T Sef 5 z 5 g g % z | hS|Ug cd| £ s o DESCRIPTION AND CLASSIFICATION
o L o ~
g |d | 3|5 Ges| & s |z a | °
S13 15 37 49 [15.0 - | -200 UNDIFFERENTIATED SURFICIAL SOILS (continued):
B I 22 S Clayey SAND (SC); dense; dark gray (10YR 5/1); wet;
mostly fine to medium sand; little fines; trace gravel; low
B — L% plasticity; micaceous.
PID=0.3 ppm
B — <. /-4 (19% Fines)
B 15 A ]
55 . g Silty SAND (SM); dark gray (10YR 5/1); wet; mostly fine
B N gn b to medium sand; few fines and gravel; low plasticity;
s14| 12~ | A~ | A |136 | - |-200 '{  Micaceous.
B — 147 Sampler packed.
PID=0.8 ppm
B _ oI })0 \(EZ_%_FIEEE) __________________ v
= — -)o GDQ Moderately difficult drilling on GRAVELS and COBBLES
OO from 56ft to 62ft.
B 10 P ODQ Poorly-graded GRAVEL (GP); dark grayish brown
3"6 Q (2.5YR 4/2); wet; mostly gravel; few sand; trace fines;
| 60 | 60 2 o) nonplastic; trace mica.
197 bQ |  (Estimated 10 to 20% COBBLES).
i N s15| 18" A Aolel | - Lo (}"Q“
127 > 0
B L $QO0
AR
B - o o m »
LO O Slow and difficult drilling on GRAVELS and COBBLES
5 o Go 9 from 62ft to 73ft.
B — A DQ (Estimated 20 to 30% COBBLES)
[ 65 | 65 20
o 6 9
A AN
RIS
L 1oy
D, 6
- 132,
q8)
B ) b DQ
00,
—0 — S16| 50/3" | REF | REF 70 _); DQ No recovery; sampler refusal on gravel and cobbles.
B - 40 [@!
° Go 9
- AN
e
5 FRIARS FORMATION: *Poorly indurated
B I ] SANDSTONE;
(see next page)

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-8 c




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-8
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/14/2019 3/14/2019 4 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 75.5 69 ¥ 22.4/46.6
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw=
= = 3 00 Z = > =
§ |8 _|§|2 €822 £ 2|5 |eo| & |2
g ET w *E 0 w o D |Za| WUE = )
£ Lol YW | & Hos s Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
g |d | 3|5 Ges| & = |z g |°
%) = a
S17| -50/6" REF | REF | 20.5 - | -200 ]
FRIARS FORMATION (continued): *Poorly-indurated
B — n SANDSTONE; fine grained; massive; gray (7.5YR 5/1);
moderately weathered; very soft; unfractured (Silty
B — 1 SAND (SM); very dense; wet; mostly fine sand; few
fines; nonplastic; weakly to moderately cemented).
= — B (46% Fines)
B L—-10 . Total Depth = 75.5 feet (Target depth reached).
80 |— 80 | Groundwater measured during drilling at a depth of 22.4
feet.
B N 7] Boring backfilled on 3/14/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
B _ N concrete.
B — 1 This Boring Record is part of a geotechnical report
which must be considered in its entirety.
= L_-15 i
A = Inaccurate blowcounts.
85 | — 85 —
*Geologic Description; (Disturbed Soil Description).
i N i All soils encountered may include up to 10% COBBLES
| | | (granitic, subrounded, 3- to 12-inch diameter), estimated
based on drill rig chatter, excessive auger inclination,
and visual evaulation of drill cuttings. Percent COBBLES
B — n greater than 10% are noted in the boring record
description and classification, where encountered.
B —-20 1 Cobble-rich layers encountered in this exploration were
approximately 10 to 20 feet thick.
90 |[— 90 —
= 25 i
95 [ — 95 —
= L_-30 i

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-8d
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-9
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/4/2019 3/5/2019 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-13") / Casing Advance (13-36.5") | S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 36.5 59 ¥ NM/na
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 Z > =
£ |8 | &2 620 £ 2|5 (cn| & |2
< Eg Bl w | $55 i o | 2ol8o|ul| = Io
| S8|¥ |2 |ges| = | ¥ |BE|LE|EG| B e DESCRIPTION AND CLASSIFICATION
o = o > (o) (@) o) ~| OF o 04
| @ | 3|5 deg| a 2 |z 8 | ©
n ~ [a)]
— PAVEMENT: Approximately 4 inches of ASPHALT
/77| \CONCRETE.
/3 UNDIFFERENTIATED SURFICIAL SOILS: Clayey
B — A SAND with gravel (SC); brown (7.5YR 4/4); moist;
B1 AL mostly fine to coarse sand; some fines; little gravel; low
B — LSS plasticity.
S PID=1.3 ppm
B 55 (17% Gravel; 48% Sand; 35% Fines)
Increasing gravel content; difficult drilling from 3 to 4
|5 - 5 s feet on GRAVELS and COBBLES.
3 Medium plasticity; gravel in sampler.
i | s2| sn A A |77 | - | PA #4 4 PID=0.6 ppm
= — yo R ——————————~.,
0 )AL Slow and difficult drilling from 7 to 19 feet on GRAVEL
B — o0 and COBBLES from 7 to 19 ft.
Clayey GRAVEL (GC); brown (7.5 YR 4/2); moist;
B —>50 ] mostly gravel; little sand; little fines; nonplastic.
D (Estimated 20 to 30% COBBLES).
—10 | — 10 —
157
| | S3 | 290 A A o
A Equipment failure- sheared drive cap at 11 ft.
| | L
() o b |
i - Job . :
Switch to rotary casing advancement due to slow and
difficult drilling.
= |45 |
D,
—15 | — 15 —
0,
B - o o b |
o/
5 40 3}2% __________________________
20 SRR Poorly graded SAND.with silt (SP-SM); wet; gray (7.5
[ N 6 YR 6/1); mostly fine sand; few fines; trace fine gravel,
sS4 157 A A nonplastic.
B — 397 Packed sampler.
PID=0.4 ppm
5 35
THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
.. . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
9245 Activity Road, Suite 103 LOCATIONS AND MAY CHANGE AT THIS LOCATION
. . . WITH THE PASSAGE OF TIME. THE DATA B-9 a
San Diego, California 92126 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-9
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/4/2019 3/5/2019 2 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-13") / Casing Advance (13-36.5") | S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 36.5 59 ¥ NM/na

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE
SAMPLE NO.
PENETRATION
RESISTANCE
(BLOWS / 6 IN)
BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

18"
250
32

>

19
54
34

20
S7 61

35

71

80

19.0

24.3
18.6

20.6

UNDIFFERENTIATED SURFICIAL SOILS (continued):
Silty SAND (SM); brown (7.5Y 5/4); wet; mostly fine to
medium sand; little fines; nonplastic; trace mica; iron
oxide staining throughout sample.

(0% Gravel; 78% Sand; 22% Fines)

- -200

FRIARS FORMATION: *Poorly-indurated

CLAYSTONE; fine grained; massive; dark gray (10YR
\ 4/1); wet; moderately weathered; very soft; unfractured

(FAT CLAY (CH); hard; mostly fines; trace sand; highly
\ plastic).

PP>4 tsf;, PID=1.8 ppm

*Poorly-indurated SANDSTONE; fine to coarse grained;
massive; gray (10YR 5/1); wet; moderately weathered;
very soft; unfractured (Poorly-graded SAND with silt
(SP-SM); very dense; mostly fine sand; few fines;
nonplastic; weakly cemented).

PID=1.4 ppm

r
|

Total Depth = 36.5 feet (Target depth reached).

Groundwater was not measured during drilling because
fluid was added to the hole prior to encountering
groundwater.

Boring backfilled on 3/6/19 with bentonite grout and
capped with black-dyed rapid set concrete.

This Boring Record is part of a geotechnical report
which must be considered in its entirety.

A = Inaccurate blowcount.

All soils encountered may.include up to 10% COBBLES
(granitic, subrounded, 3<to 12-inch diameter), estimated
based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings. Percent COBBLES
greater than 10% are noted in the boring record
description and classification, where encountered.
Cobble-rich layers encountered in this exploration were
approximately 10 to 13 feet thick.

*Geologic Description; (Disturbed Soil Description).

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-9b
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-10

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 3/12/2019 3/12/2019 1 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8 71.3 66 ¥ 22.1/43.9

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= w s | 002 > > =
§ |8 | ¥|2E20| ¢ 215 |anl &
Sl EgyE | u|38e| & o | 2o |2o|w2| =
L | <8y |7 |EBas2| 5 | £ |HE|E5|EQ| E
a | g=|lz | S |Yrd| 5 5 |2%|6F| &
&8 | . | 3| dea| = s |z a
n ~ [a)]
u |65
Bl PA
B — PI
CR
N - El
—5 — 5
23"
S2 22n n 2 11.9 -
u |60
147
10 | — 10
10
i s R3| 12 | 23 | 20 |78 |107 i
11
—15 |— 15
9
i s sa| 8 16 | 21 )
8
—20 | — 20
3
i 45 ss| 3 7 | 9 |95 - |Pa |
4

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.

UNDIFFERENTIATED SURFICIAL SOILS: Clayey
SAND with gravel (SC); yellowish brown (10YR 5/4);
moist; mostly fine to coarse sand; some fines; few to
little gravel; low to medium plasticity.

(19% Gravel; 47% Sand; 34% Fines)

Dark gray (7.5YR 4/1).

Light brownish gray (10YR 6/2); gravel in sampler.
PP=1.25 tsf; PID=1.5 ppm

Poorly-graded SAND with silt (SP-SM); medium dense;
gray (10YR 5/1); moist; mostly fine sand; few fines;
nonplastic.

PID=1.4 ppm

No recovery.

Poorly-graded SAND (SP); loose; grayish brown (10YR
5/2); moist; mostly fine to medium sand; trace fines;
nonplastic; micaceous.

PID=6.2 ppm

(0% Gravel; 97% Sand; 3% Fines)

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.

FIGURE

SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

B-10 a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-10
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/12/2019 3/12/2019 2 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50

8

713

66

¥ 22.1/43.9

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N
p 60 SPT MC
Zw= -
= w s | 002 > > =
g8 |F)2Rze| & g |5 |go| & | ¢
T | 58w | 4| cRe| & | 2 |Pg|ig|¥s| = | &8
= Sef 5 z 5 g g % z | hS|Ug cd| £ s o DESCRIPTION AND CLASSIFICATION
& y z o =~
2 |d 3|5 548 a 2 |z £ | o
%) = a
7 .
| |40 R6 13 33 29 |[16.7 - | -200 RS UNDIFFERENTIATED SURFICIAL SOILS (continued):
20 11 Poorly-graded SAND with silt (SP-SM); medium dense;
ERER grayish brown (10YR 5/2); wet; mostly fine sand; few
B — - 1 fines; nonplastic.
ERRE 9% Fines
| 30 | . 30 Avdy ]
| | 35 s7 2 5 7 19.7 - | -200 | ° A Well-graded SAND (SW); loose; grayish brown (10YR
3 P 6/1); wet; mostly fine to coarse sand; trace fines and fine
.- gravel; nonplastic; trace mica.
B — 4%.4 *l  PID=1.9 ppm
. (1% Fines)
e
I y A
| 35 | 5 35 S
| 30 S8 7 13 17 |22.7 - | -200 o Sandy lean CLAY (CL); medium stiff to stiff; very dark
6 PI gray (2.5Y 3/1); wet; mostly fines; little sand; few gravel;
medium plasticity; trace mica.
B — 1 PP=1.0 tsf; TV=0.4 tsf; PID=1.1 ppm
(62% Fines)
40 |[— 3 40 —|
| s S9 3 6 8 |241 | - i Medium Stiff.
3 PP=0.5 tsf; TV=0.3 tsf; PID=1.3 ppm
45 | o 45 |
| %0 S10 6 13 17 |24.9 - | -200 | Medium stiff to stiff; no gravel; trace mica.
7 Pl PP=1.0 tsf; TV=0.5 tsf; PID=1.2 ppm
(62% Fines)

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-10 b
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PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-10

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 3/12/2019 3/12/2019 3 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8 71.3 66 ¥ 22.1/43.9

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
= w 5 guz p > =
5|8 |&f2lBss| ¢ 4 |5 g | o
=g S N T - - o | 3|21 02] & | To
z <8 u 7 a2 S Z | B wg| £ z % 9 DESCRIPTION AND CLASSIFICATION
o w=| o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
10 S ,
15 S11 15 28 37 |225 - | -200 UNDIFFERENTIATED SURFICIAL SOILS (continued):
B — 13 BERSER Poorly-graded SAND with silt (SP-SM); dense; dark gray
SRREED (10YR 5/1); wet; mostly fine sand; few to little fines;
B — -1 114 nonplastic; micaceous.
R ERE PID=0.6 ppm
- — . 7111] (1% Fines)
= — o J & A — e ——_— e —_— e —— — ]
55 55 [\_,° N Slow and difficult drilling on GRAVEL and COBBLES
B N 107 _30 D ™ from 54 feet and 60 feet.
s12| 22n A A 16.6 B L O D Silty GRAVEL with sand (GM); wet; dark gray (10YR
B —10 497 T\ LS 5/1); mostly gravel; little to some sand, little fines;
D ”3 L] nonplastic; trace mica.
= — 4D ) PID=1.4 ppm
"het{ (Estimated 20% COBBLES)
. - N M AaY
2N
N L P
o g" L9
L 60 |— 60 >o - ]
5 Poorly-graded SAND with silt (SP-SM); dark gray
B — 3 (10YR 5/1); wet; mostly fine sand; few to little fines;
nonplastic.
—65 — 197 65— Packed sampler.
| o S13| 200 A Ao1161 | - |
13~
70 |— o5 70
5 S14 37 87/9" | >100 | 16.2 - PA FRIARS FORMATION: *Poorly-indurated
B " 50/3" N SANDSTONE; fine grained; massive; gray (7.5YR 5/1);
wet; moderately weathered; very soft; unfractured; (Silty
B — 1 SAND (SM); very dense; wet; mostly fine sand; some
fines; nonplastic; weakly cemented).
= — B (0% Gravel; 61% Sand; 39% Fines)

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-10 c




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-10
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/12/2019 3/12/2019 4 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8 71.3 66 ¥ 22.1/43.9
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 z > =
k3 & e 'S 1 ESo f E |5 |eco| & Q
=~ [ T‘ij\ = w é |<£ B R o D |Za| WE = T
E Se| 8 | 2 | g2z | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o (TR S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
D). Total Depth = 71.3 feet (Target depth reached).
Groundwater measured during drilling at a depth of 22.1
B — h feet.
= — B Boring backfilled on 3/12/19 with bentonite grout and
capped with black dyed rapid set concrete.
i B ] This Boring Record is part of a geotechnical report
80 |— 80 | which must be considered in its entirety.
| .15 | ~ = Inaccurate blowcount.
All soils encountered may include up to 10% COBBLES
B — N (granitic, subrounded, 3- to 12-inch diameter), estimated
based on drill rig chatter, excessive auger inclination,
B — 1 and visual evaluation of drill cuttings.
= — — *Geologic Description; (Disturbed Soil Description).
85 | — 85 —
= 20 i
—90  |— 90 |
= 25 i
—95 | — 95 |
= L_-30 i

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE
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GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-11

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 3/6/2019 3/7/2019 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling HSA (0-30") / Mud Rotary (30-36.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8/4 36.5 54 ¥ 10.0/44.0

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic)
= w | Buz £ —
= o 00 <= z > =
8 S >z [ E Z° — T |3 |co| &
T | 53w |Y|che| & | 2 |Pe|ag|ip| =
= S S |3 | g2z = zZ | o |48 E0| £
3| B50E (283 9 o |>7|°F| &
a w < o | ¥xm ) = o a
n ~ [a)]
Bl 146 | -- PA
R - i _
CR
R 50 El _
—5 — 5
4
B | R2 on A A 145 |118 | -200 |
157
= |45 a
—10 |— 10 —|
3
i | S3 3 7 9 |190 | - | PI i
4
= |40 |
15 |
5
| - s4 9 A A 1108 | - | PA
327
= 35
|20 | —
5
| | S5 12 31 | 41 |206 | - |-200
19
= 30

DESCRIPTION AND CLASSIFICATION

GRAPHIC
LOG

PAVEMENT: Approximately 3.5 inches of ASPHALT
CONCRETE

UNDIFFERENTIATED SURFICIAL SOILS: Sandy

lean CLAY (CL); stiff; dark brown (7.5YR 3/3); moist;
mostly fines; some sand; trace gravel; medium plasticity.
PP=1.5 tsf; PID=9.5 ppm

(1% Gravel; 33% Sand; 66% Fines)

Medium stiff to very stiff; gravel in sampler.
PP=2.25 tsf, TV=0.45 tsf
(59% Fines)

Intermittant difficult drilling on GRAVEL and COBBLES
from 7 to 12 ft.

Medium stiff to stiff; wet.
PP=1 tsf; TV=0.3 tsf; PID=0.8 ppm

Poorly graded SAND with clay and gravel (SP-SC); dark
yellowish brown (10YR 4/6); wet; mostly fine to coarse
sand; some gravel; few fines; low plasticity; trace mica;
packed sampler

PID=1.3 ppm

(34% Gravel; 57% Sand; 9% Fines)

Difficult drilling on GRAVEL and COBBLES from 18 to
19 ft.

Silty SAND (SM); dense; gray (2.5Y 5/1); wet; mostly
fine sand; little fines; trace fine gravel; nonplastic; trace
iron oxide staining.

PID=0.4 ppm

(22% Fines)

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION

OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER

LOCATIONS AND MAY CHANGE AT THIS LOCATION

WITH THE PASSAGE OF TIME. THE DATA B-11 a

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-11
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/6/2019 3/7/2019 2 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-30") / Mud Rotary (30-36.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50

8/4

36.5

54 ¥ 10.0/44.0

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

(%
o)

S7

S8

o
S
@

20

36

23

37

REF

58

64

REF

76

84

18.9

20.7

30

UNDIFFERENTIATED SURFICIAL SOILS (continued):
Silty SAND (SM); gray (2.5Y 5/1); wet; mostly fine sand;
little fines; trace fine gravel; nonplastic; no recovery;
heaving/flowing sands.

-- | -200

FRIARS FORMATION: *Poorly-indurated
SANDSTONE; fine to medium grained; massive; gray
(2.5Y N/5/1); wet; moderately weathered; very soft;
unfractured; (Silty SAND (SM); very dense; mostly fine
to medium sand; little fines; nonplastic; weakly
cemented).

PID=0.1 ppm

(22% Fines)

Switch to mud rotary at 30 feet (tricone rotary drill bit).
PID=0.2 ppm

Total Depth = 36.5 feet (Target depth reached).

Groundwater measured during drilling at a depth of 10
feet.

Boring backfilled on 3/7/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
concrete.

This Boring Record is part of a geotechnical report
which must be considered in its entirety.

All soils encountered may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated
based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings. . Percent
COBBLES greater than 10% are noted in the boring
record description and classification, where
encountered. Cobble-rich layers encountered in this
exploration were approximately 1 to 2 feet thick.

A=Inaccurate blowcount.

*Geologic Description (Disturbed Soil Description)

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-11b




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-12

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 3/8/2019 3/8/2019 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8 415 58 ¥ 21.8/36.2

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

- —35

B1

S2

R3

S4

S5

O© BN

11~
22"
38n

3
14~
14~

14~
200
57

13

17

132

10.3

9.1

15.9

10.0

El

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

-- | -200

\

20

5 C 76 5 °

) N
¥
)0

PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE

UNDIFFERENTIATED SURFICIAL SOILS: Clayey
SAND (SC); brown (10YR 4/3); mostly fine to coarse
sand; some fines; few gravel; low to medium plasticity.
PID=1.2 ppm

(5% Gravel; 48% Sand; 47% Fines)

Very dark gray (10YR3/1).

Medium dense; yellowish brown (10YR 5/4); little fines;
low plasticity; trace mica.
PID=3.2 ppm

Clayey GRAVEL (GC); moist; dark grayish brown (10YR
4/2); mostly fine to coarse gravel; some fines; little sand;
medium plasticity; gravel stuck in sampler.

(47% Fines)

Clayey SAND with gravel (SC); dark grayish brown
(10YR 4/2); moist; mostly fine to coarse sand; little

gravel; little to some fines; low plasticity; trace mica.
PID= 1.4 ppm

(18% Gravel; 54% Sand; 28% Fines)

Silty GRAVEL with sand (GM); dark grayish brown
(10YR 4/2); wet; mostly fine to medium gravel; some
sand,; little fines; nonplastic; trace mica.

PID=0.9 ppm

0
D
0
D
0

FRIARS FORMATION:*Poorly indurated
SANDSTONE; (see next page)

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-12 a




BORING RECORD

PROJECT NAME

SDSU Mission Valley

PROJECT NUMBER
SD605

BORING

S-12

SITE LOCATION

9449 Friars Road, San Diego, California

FINISH
3/8/2019

SHEET NO.
2 of 2

START
3/8/2019

DRILLING COMPANY
Pacific Drilling

DRILLING METHOD

Hollow Stem Auger

LOGGED BY
S. Narveson

CHECKED BY
C. Vonk

DRILLING EQUIPMENT

Diedrich D50

BORING DIA. (in)
8

TOTAL DEPTH (ft)

41.5

GROUND ELEV (ft)
58

¥ 21.8/36.2

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

N —10

S7

S9

22

50

22

16

50

81

38

74

84

>100

50

97

14.7

26.0

21.7

17.6

20.3

35

-- | -200

-200

FRIARS FORMATION (continued): *Poorly-indurated
SANDSTONE; fine grained; massive; gray (7.5YR 6/1);
wet; moderately weathered; very soft; unfractured; (Silty
SAND (SM); very dense; wet; mostly fine sand; little
fines; nonplastic; weakly cemented).

PID=0.7 ppm.

(23% Fines)

Gray (7.5YR 5/1); (Clayey SAND (SC); little fines; low

plasticity).
PID=0.3 ppm

*Poorly-indurated CLAYSTONE; fine grained; massive;
dark gray (2.5Y 4/1); wet; unfractured; moderately

\ Weathered; very soft; (Sandy fat CLAY (CH); hard;

mostly fines; few fine sand; high plasticity).

*Poorly-indurated SANDSTONE; fine grained; massive;
dark gray (2.5Y 4/1); wet; moderately weathered; very
soft; unfractured; (Silty SAND (SM); dense; mostly fine
sand; some fines; nonplastic; weakly cemented).

(35% Fines)

Very dense; PID=0 ppm

Total Depth = 41.5 feet (Target depth reached).

Groundwater measured during drilling at a depth of 21.8
feet.

Boring backfilled on 3/8/19 with bentonite grout and
capped with black-dyed rapid set concrete.

This Boring Record is part of a geotechnical report
which must be considered in its entirety.

All soils encountered may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated
based on drill rig chatter, excessive auger inclination,
and visual evaluation of drill cuttings.

A= |naccurate blowcount.
*Geologic Description; (Disturbed Soil Description).

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER

LOCATIONS AND MAY CHANGE AT THIS LOCATION

WITH THE PASSAGE OF TIME. THE DATA B-12 b

DEPTHELEV. GROUNDWATER (ft)




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-13
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/13/2019 2/25/2019 1o0of5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-45") / Mud Rotary (45-101.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 101.5 75 ¥ NM/ NM
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w 5| 802 p > =
3 ) a2 lRgs| 7 g |5 |ow| 2 8
= EolE T w | g5 | & o | D2 |wR| = Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
PAVEMENT: Approximately 3 inches of ASPHALT
CONCRETE.
- E: p A UNDIFFERENTIATED SURFICIAL SOILS: Clayey
B — 1) SAND (SC); grayish brown (10YR 5/2); moist; mostly
25 WS fine sand; little fines; little gravel; medium plasticity.
B — A W S PID=3.3 ppm
S2 16 A9 34 1129 PA 6 / 23% Gravel; 56% Sand; 21% Fines —
10 90 \\e270 bravel, obvb sand, 22/ Fines) v
[~ i = o b |
B1 y S Slow and difficult drilling on GRAVEL and COBBLES.
L 5 |70 18 5 % (Estimated 20% COBBLES).
s3 157 A A 12.2 R Clayey GRAVEL (GC); dense; grayish brown (10YR
B — 20n ) 5/2); moist; mostly gravel and gravel-sized freshly
broken rock fragments; little to some fines; little sand;
B — 1 medium plasticity.
i IR b
() o b |
(e}
10 |—65 10
11
| - S4 | 24n A A D
18"
= - -
() o b |
B - o/
|15 |60 15 2}59/
7 D No recovery.
| | S5 | 200 A A i
247 A s _
B N N Sandy lean CLAY with gravel (CL); grayish brown;
moist; mostly fines; some sand; ittle gravel.
B — n (Estimated 10 to 20% COBBLES).
20 |55 <6 7 . . 20 Vo ——————————————————————————
50/3" » 0N/ Slow and difficult drilling on GRAVEL and COBBLES
B — - 0 from 20 to 30 ft.
Clayey GRAVEL (GC); very dense; dark grayish brown;
B — I wet; mostly fine to coarse gravel; some sand; little fines;
D medium plasticity.
= — E Gravel stuck in sampler.
PID=0.4 ppm
= - _ ? (Estimated 20% COBBLES)
o

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-13 a




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-13
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/13/2019 2/25/2019 2 0of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-45") / Mud Rotary (45-101.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 101.5 75 ¥ NM/ NM
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w 5| 802 F > =
3 % & g = % © £ H:J 'U:) x o bod S]
S | EglEluw| g8 & o | 2|8 |u2| = Io
£ <o YW | 7 Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o (TR S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
n ~ [a)]
S7 | 50T REF | REF 07
JAY-S UNDIFFERENTIATED SURFICIAL SOILS (continued):
B _ o 0 No recovery.
Clayey GRAVEL (GC) (continued).
DE
0,
—30 —4 S8 | 504" | REF | REF ¥4 Norecovery.
B N N Poorly-graded SAND with silt (SP-SM); wet; gray (7.5YR
5/1); mostly fine to medium sand; few fines; trace gravel;
B — n nonplastic; micaceous.
35 |40 35 — . . ;
15 Dense; no gravel; trace mica.
S9 9 24 | 32 |232 | - | PA PID=0.8 ppm )
B — 15 3 (0% Gravel; 94% Sand; 6% Fines)
—40 3% 6 40— Medium dense; trace iron oxide staining.
si0| 7 17 | 22 |18.0 | - |-200 PID=0.8 ppm
B — 10 N (7% Fines)
—45 |—30 6 45 |
R11 5 13 11 |27.6 - Switch to mud rotary drilling (Tricone rotary drill bit).
B — 8 N Dark gray (2.5Y 4/1); wet.
PID=4.8 ppm
THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
.. . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
9245 Activity Road, Suite 103 LOCATIONS AND MAY CHANGE AT THIS LOCATION o
. . . WITH THE PASSAGE OF TIME. THE DATA -
San Diego, California 92126 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL B-13
CONDITIONS ENCOUNTERED.




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-13
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/13/2019 2/25/2019 3 of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-45") / Mud Rotary (45-101.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50

8/4

101.5

75

¥ NM/ NM

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

= w ; 842 Z > =
3 5 & e 8% © z 1 E o o
= FglE | w | 25| & o | 5 |2.|0R| € Io
= gl 4|z poz | 2 Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o = o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z a | °
%) = a
s121 10 2 | 26 /4  UNDIFFERENTIATED SURFICIAL SOILS (continued):
B I 10 NS Clayey SAND (SC); medium dense; dark gray (7.5YR
S S 4/1); wet; mostly fine to coarse sand; some fines; few
B — A% gravel; low plasticity; trace mica.
PID=0.2 ppm
|55 20 55 N
177 > Lk o
s13| 17~ A A |150 | - |-200 Ol Well-graded SAND with silt and gravel (SW-SM); dense;
B I 167 T2 b P dark gray (7.5YR 4/1); wet; mostly fine to coarse sand;
e few fines; little gravel; nonplastic.
5 - 4% k| f PID=0
2Lkl (9% Fines)
R 1ot b
= — N 4 A‘ b
| L1 _. S - -
60 ° S14| 50/5" | REF | REF 60 iq"'L Sampler refusal; gravel stuck in shoe of sampler.
+@°g] PID=1.8 ppm
B _ ". .‘ Slow anddifficult drilling on GRAVELS and COBBLES
@@ | frome0to 75 ft.
B — 10" (Estimated 20% COBBLES).
L I
X
. ‘. C
|
- 65 |—10 65 e
. ".‘
I 10
X
= - e ‘. o
),
i L LY
' L L |
- 2N
X
—70 |—5 70 Lo 3" o
S15| 50/5.5" | REF | REF ), W9 PiD=0
B - »0@
. ‘. C
S - 22N
..
L — By K
A
B - my ) [
. ‘. C
| T

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-13 c




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-13
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/13/2019 2/25/2019 4 of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-45") / Mud Rotary (45-101.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50

8/4

101.5

75 ¥ NM/ NM

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOW/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

S16

S17

15

24

50/2"

41

REF

54

REF

25.8

- -200

FRIARS FORMATION: *Poorly-indurated
SANDSTONE; fine to coarse grained; massive; gray
(2.5Y 6/1); moderately to highly weathered; very soft;
unfractured; (Clayey SAND (SC); dense; wet; mostly
fine sand; little fines; low plasticity; weakly to moderately
cemented).

Very dense.
PID=0
(25% Fines)

Slow and difficult drilling 82 to 84 ft; moderately to
strongly cemented SANDSTONE and possible
concretions.

Slow and difficult drilling from 89'to 92 ft; moderately to
strongly cemented SANDSTONE and made possible
concretions.

No recovery; possible concretions.

Slow and difficult drilling from 97 to 98 ft; moderately to
strongly cemented SANDSTONE and possible
concretions.

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-13d




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 01 - STADIUM.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 S-13

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 2/13/2019 2/25/2019 50of 5
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling HSA (0-45") / Mud Rotary (45-101.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8/4 101.5 75 ¥ NM/ NM

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

PENETRATION

RESISTANCE
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

S18

w W w
N B

92

19.6

FRIARS FORMATION (continued): *Poorly-indurated
SANDSTONE; fine to coarse grained; massive; gray
(2.5Y 6/1); moderately to highly weathered; very soft;

fine to coarse sand; little fines; low plasticity; weakly to

unfractured; (Silty SAND (SM); very dense; wet; mostly
\moderately cemented.

/

Total Depth = 101.5 feet (Target depth reached).
Groundwater not measured.

Boring backfilled on 2/25/19 and 2/26/19 with bentonite
grout and capped with cold patch asphalt.

This Boring Record is part of a geotechnical report
which must be considered in its entirety.

A = Inaccurate blowcount

All soils encountered may include up to 10% COBBLES
(granitic, subrounded, 3- to 12-inch diameter), estimated
based on drill rig chatter, excessive auger inclination,
and visual evaulation of drill cuttings. Percent COBBLES
greater than 10% are noted in the boring record
description and classification, where encountered.
Cobble-rich layers encountered in this exploration were
approximately 10 to 20 feet thick.

*Geologic Description; (Disturbed Soil Description).

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-13 e




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-14
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/13/2019 3/13/2019 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
CME 75 8 315 51 ¥ NM/ NM
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 85%, Ng; = 1.42Ngpr = 0.95N,,¢
Zw= -
= w s | 002 Z > =
3 ) a2 lRgs| 7 g |5 |ow| 2 8
= Eg Bl w | $55 n o | 3|2 |u| = )
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
n ~ [a)]
PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.
50
B1 El UNDIFFERENTIATED SURFICIAL SOILS: Clayey
— SAND (SC); brown (7.5YR 4/3); moist; mostly fine to
6 medium sand; some fines; few gravel; low plasticity.
S2 g 18 6 | 9.0 - PA Medium dense; dark gray (10YR 5/1); little fines; trace
— gravel; micaceous.
B3 (1% Gravel; 86% Sand; 13% Fines)
5 - 5 PID= 0.8 ppm. ~
3 \ PID=0.5 ppm. /
|45 S4 5 11 16 |18.5 - -200 NV
6 PI Lean CLAY with sand (CL); stiff to very stiff; reddish
| | brown (5YR 4/4); moist; mostly fines; little fine sand;
trace fine gravel; medium plasticity; trace mica.
\ PP=25tsf; TV=0.9 tsf, PID=0.6 ppm /
— \(66%Fines) J
— Clayey GRAVEL with sand (GC); reddish brown (5YR
4/3) and gray (10YR 5/1) gravels; moist; mostly gravel
—10 — N 10 — with fresh broken rock fragments; little sand; little fines;
S5 %g,\ n n low plasticity.
—40 n Gravel in sampler.
29 Polymer/water mix added to hollow stem.
- PID=Xppm.
Slow and difficult drilling on GRAVEL and COBBLES
L from 7ft to 25ft.
(Estimated 10 to 30% COBBLES)
—15 | — 15 )\J ——————————————————————————
167 o |
35 S6 17 n N 11.1 - | -200 ° Q° 3 Poorly graded GRAVEL with silt and sand (GP-GM);
— 187 ‘30 DY dense; brown (10YR 4/3); wet; mostly gravel; some
L O sand; few fines; nonplastic.
— To eo :\o Gravel in sampler.
D NN PID=0.9 ppm.
— 1D ® (10% Fines)
P Rt (Estimated 20% COBBLES)
o By
B o b+
[ 20 | A 20 PO
s7 4/5" N A A ° O" B§ No recovery; sampler refusal on gravel and cobbles.
30 5072 _)o DI T
6Ol
- 1O
b
. L0/
° eo :\o 5-inch diameter cobble in spoils.
_ P b
0O
o © b |

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-14 a




CME 75

8

315

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-14
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 3/13/2019 3/13/2019 2 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Tri-County Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

51 ¥ NM/ NM

SAMPLING METHOD
Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 85%, Ny, = 1.42Ngpr = 0.95N,,c

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE
SAMPLE NO.
PENETRATION

RESISTANCE
(BLOWS / 6 IN)
BLOWI/FT "N"
Nio
MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

20
>100 | 18.0

47

14
30
44

S9 74 |>100 |17.6

30

- -200

FRIARS FORMATION: *Poorly-indurated
SANDSTONE; fine to medium grained; massive; pinkish
gray (7.5YR 6/2); highly weathered; very soft;
unfractured (Silty SAND (SM); very dense; wet; mostly
fine to medium sand; little fines; nonplastic; weakly
cemented).
(79% Sand; 21% Fines)
FPIL=09ppm __ _____ —

*Poorly-indurated CLAYSTONE; fine grained; massive;

\ redish gray (5YR 5/2); moderately weathered; very soft; /

\ unfractured (sandy lean CLAY (CL); hard; wet; mostly /
\fines; some fine sand; medium to high plasticity). _ __j

*Poorly-indurated SANDSTONE; fine to medium
grained; massive; pinkish gray (7.5YR 6/2); highly
weathered; very soft; unfractured (Silty SAND (SM); very
dense; wet; mostly fine to medium sand; little fines;
nonplastic; weakly cemented).

PID=0.3 ppm

(19% Fines)

Total Depth = 31.5 feet (Target depth reached).

Groundwater was not measured during drilling because
Polymer/water mix added down hollow stem to control
heaving sands prior to encountering groundwater.

Boring backfilled on 3/13/2019 shortly after drilling with
neat portland cement and capped with black-dyed rapid
set concrete.

This Boring Record is part of a geotechnical report
which must be considered in its entirety.

A = Inaccurate blowcounts.
*Geologic Description; (Disturbed Soil Description).

All soils encountered may-include up to 10% COBBLES
(subrounded, 3- to 12-inch diameter), estimated based
on drill rig chatter, excessive auger inclination, and
visual evaulation of drill cuttings. Percent COBBLES
greater than 10% are noted in the boring record
description and classification, where encountered.
Cobble-rich layers encountered in this exploration were
approximately 15 to 20 feet thick.

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS,
9245 Activity Road, Suite 103
San Diego, California 92126

INC.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-14 b




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-15
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/11/2019 3/15/2019 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Unimog Marl M5 & Deidrich D50 6 36.3 51 ¥ 12.2/38.8
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 81% (Marl M5) / 79% (Deidrich D50)
Zw=
= w s | 002 > =
§ |8 | &|S|Bge| 7 w1, 8| e
= EolE T w | g5 | & o | 2o 2oL € Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
n ~ [a)]
PAVEMENT: Approximately 5 inches of ASPHALT
S CONCRETE.
- —50
/41 UNDIFFERENTIATED SURFICIAL SOILS: Clayey
B — A SAND with gravel (SC); light brown (10YR 5/3); moist;
B1 11.4 B PA o4 mostly fine to coarse sand; some fines; little to some
- — ' A gravel and gravel-sized freshly broken rock fragments;
A4 medium plasticity.
= - S (26% Gravel; 44% Sand; 30% Fines)
| 5 5 A
12n S . ) .
45 R2-1| 297 A A 12.0 - | -200 Brown (7.5YR 4/3); little to some fines; approximately
B — R2-2| 227 10.9 - PI AN ~2.5-inch diameter gravel clast in sample number R2-1.
/Z 7 7 PP=2.25tsf; PID=0.3 ppm
- — S (27% Fines)
10 b “T°F  silty SAND (SM); medium dense; dark gray (2.5Y 4/1);
B I 2 AR moist; mostly fine to coarse sand; some fines;
11 |224 | - nonplastic; trace mica.
B —40 3 g 8 “J:[:f4 PID=0.7 ppm
15 g & Clayey SAND with gravel (SC); dense; grayish brown
[ — 127 S (10YR 5/2); wet; mostly fine to coarse sand; some fines;
sa | 140 A A~ |155 | - 7~ 71 little gravel; medium plasticity.
B —35 127 ' /A4 Gravel in sampler.
PID=1.0 ppm
= - 45 L 4 _ L]
° S° N Slow and difficult drilling on GRAVEL and COBBLES.
B — _)o N T (Estimated 10 to 20% COBBLES)
D
20 | 16 20 Pk ey
30 S5 23n A A 8.4 - Silty SAND with gravel (SM); yellowish brown (10YR
B — 207 N 5/4); wet; mostly fine to coarse sand; some fines; little
gravel; nonplastic.
B — 1 Gravel in sampler.
PID=10.1 ppm

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-15a




Unimog Marl M5 & Deidrich D50

6

36.3

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-15
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/11/2019 3/15/2019 2 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

51 ¥ 12.2/38.8

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 81% (Marl M5) / 79% (Deidrich D50)

DEPTH (feet)
ELEVATION
(feet)
SAMPLE TYPE

SAMPLE NO.

RESISTANCE

PENETRATION
(BLOWS / 6 IN)

BLOWI/FT "N"

No

MOISTURE
(%)

DRY DENSITY
(pcf)
OTHER
TESTS
DEPTH (feet)

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

S7

=
o Y

50/3"

16
24

10
33
50/4"

>

40

83/10"

53

88

19.4

6.1

UNDIFFERENTIATED SURFICIAL SOILS (continued):
Silty SAND with gravel (SM); dark grayish brown (10YR
6/2); wet; mostly fine to coarse sand; some fines; little
gravel; nonplastic; gravel in bottom of sample.

120 | PA

DS -

FRIARS FORMATION: *Poorly indurated
SANDSTONE; fine grained; massive; light brownish
gray (10YR 6/2); highly weathered; very soft;
unfractured (Silty SAND (SM); very dense; wet; mostly
fine sand; little fines; nonplastic; weakly cemented).

Gray (10YR 6/1); strongly cemented concretion in
sampler.
(0% Gravel; 86% Sand; 14% Fines)

Total Depth = 36.3 feet (Target depth reached).

Groundwater measured during drilling at a depth of 12.2
feet on 2/11/19.

Marl M5 (0 to 26.3 feet); Deidrich D50 (26.3 to 36.3
feet).

Boring backfilled on 2/11/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
concrete. Boring redrilled on 3/15/19; backfilled with
bentonite grout and capped with black-dyed rapid set
concrete.

This Boring Record is part-of a geotechnical report
which must be considered in its entirety.

A = Inaccurate blowcounts.
*Geologic Description; (Disturbed Soil Description).

All soils encountered may include up to 10% COBBLES
(subrounded, 3- to 12-inch diameter), estimated based
on drill rig chatter, excessive auger inclination, and
visual evaulation of drill cuttings. Percent COBBLES
greater than 10% are noted in the boring record
description and classification, where encountered.
Cobble-rich layers encountered in this exploration were
approximately 1 to 5 feet thick.

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-15b




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-16

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 2/13/2019 2/15/2019 1 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling HSA (0-45") / Mud Rotary (45-85") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8/4 85 78 ¥ 39.9/38.1

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

GRAPHIC

LOG

DESCRIPTION AND CLASSIFICATION

\

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic)
— ww | 2wz : —
® z o | o= z > e
¢ |o_| &=z |g2e| L E |5 |awn|l &
T | 5B(u | 8| 2k2| & | =2 |eglas|tn| =
= So | o T | 2= = 2| o2 |YeER| F
B | &71E | 2| 289) ¢ o |27°F| &
a) w < %) Hdom o = x [a)
n ~ [a]
i 75 5
S1 5 11 14 |13.6 -
| | 6
B2 13.14{ - | PA
| 5 | CR
8 El
| | R3 10 26 23 [16.4 |109
16
R 70
10 -
6/\
| | sS4 | 150 A A 1131 | - | -200
15n
B |65
—15 | — == R5|50/2"" | REF | REF
| 60 _
| o0 | —
3
i | se6| 10 30 | 40 |13.2 | - |-200
20 PI
| |55 _

PAVEMENT: Approximately 3 inches of ASPHALT
CONCRETE over 6 inches of AGGREGATE BASE.

UNDIFFERENTIATED SURFICIAL SOILS: Silty
SAND (SM); medium dense; grayish brown (2.5Y 5/2);
moist; mostly fine to medium sand; some fines; trace
gravel and cobbles; nonplastic.

Clayey SAND (SC); medium dense; grayish brown (2.5Y
5/2); moist; mostly fine to medium sand; some fines;
trace gravel and cobbles; low plasticity.

PID=0.0 ppm

(4% Gravel; 57% SAND; 39% fines)

Clayey SAND with gravel (SC); dense; dark grayish
brown (10YR 4/2); moist; mostly fine sand; some fines;
few to little gravel and gravel-sized freshly broken rock
fragments; low plasticity.

PID=0.0 ppm

(38% Fines)

Slow and difficult drilling on GRAVEL and COBBLES.
(Estimated 20% COBBLES)

No recovery; sampler refusal.

Clayey SAND (SC); dense; moist; mostly fine
sand;some fines; few to little gravel; low to medium
plasticity.

PP=1.0 tsf

(35% Fines)

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-16 a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-16

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 2/13/2019 2/15/2019 2 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling HSA (0-45") / Mud Rotary (45-85") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8/4 85 78 ¥ 39.9/38.1

SAMPLING METHOD

Hammer: 140 Ibs., Drop: 30 in. (Automatic)

NOTES

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

Zw= -
= w s | 002 Z > =
£ |8 | &2 620 £ 2|5 (cn| & |2
< EolE T w | g5 | & o | 2|8 ui2| = Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
g |d | 3|5 Ges| & = |z g |°
n ~ [a)]
P R7 | 50/5" " | REF | REF
UNDIFFERENTIATED SURFICIAL SOILS (continued):
B — Hard drilling on GRAVEL and COBBLES.
B — No recovery; sampler refusal.
(Estimated 20-30% COBBLES)
- —50
[ 30 30 Silty SAND (SM); medium dense; dark gray (5YR 4/1);
— 16 7 moist; mostly fine sand; some fines; few gravel;
S8 7 16 21 |16.4 B PA nonplastic; micaceous; 1/2 inch clay lense in bottom
B — 9 1/3rd of sample.
PID=0.3 ppm
= — (6% Gravel; 62% Sand; 32% Fines)
= —45
—35 = 18 35+ No recovery; dense.
| | R9 30 56 49
26
= —40
Loose; dark gray (2.5Y 4/1); wet; mostly medium to
—40  — 40 — coarse sand; trace mica.
6 PID=13.6 ppm
B | IS10-1 3 5 7 18.5 - {-=200  {{q
IS10-2 2 45.6 - Pl
Sandy fat CLAY (CH); medium stiff; black (5Y 2.5/1);
B — n wet; mostly fines; some fine sand; high plasticity.
PID=26.4 ppm
- NBT%Fines) 4 e
B — = Poorly-graded SAND with silt (SP-SM); dense; dark
grayish brown (10YR 4/2); wet; mostly medium to
45 | — coarse sand; few fines; trace gravel; nonplastic;
14 well-graded in bottom rings of sample.
B | 11-1 20 53 47 | 13.6 |116 | -200 B PID=0.0 ppm
11-2 33 (9% Fines)
B | B Switch to mud rotary drilling (Tricone rotary drill bit) at
45 feet.
= 30 ]

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-16 b




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-16
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/13/2019 2/15/2019 3 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-45") / Mud Rotary (45-85") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 85 78 ¥ 39.9/38.1
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 Z > =
3 ) a2 lRgs| 7 g |5 |ow| 2 8
= EolE T w | g5 | & o | D2 |wR| = Io
E Sel 8 |2 |Kez| = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o = o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
3 SRos '
S12 8 19 25 [24.6 - | -200 UNDIFFERENTIATED SURFICIAL SOILS (continued):
B I 11 1 N Poorly-graded SAND (SP); medium dense; gray (10YR
5/1); wet; mostly fine to medium sand; trace fines and
B — T fine gravel; nonplastic; trace mica.
5 L PID=41.2 ppm
= 25 - 1 (4% Fines)
> R13| 27" n AR - 55 T2 Heaving sands; packed sampler
50/4" : Uil PID=0.0 ppm
N 20 S os
60 |[— 60 oJL ——————————————————————————
° [\_,° N Slow and difficult drilling on GRAVEL and COBBLES.
B — P 6 (Estimated 20-30% COBBLES)
0O
= — o go L9
L s PO
o O
) g" L9
P DS
[ 65 | 65 PP . . .
25 o 5‘3 L9 Silty GRAVEL with sand (GM); very dense; dark grayish
S14| 307 n n 12.2 - )o N brown (2.5Y 4/2); wet; mostly gravel, cobbles and
B — 50/5" A ‘o D ) gravel-sized freshly broken rock fragments; little fines;
o P little to some fine to coarse sand; nonplastic.
B — -)o-'> ) PID=1.4 ppm
N 10 SO
o 5‘3 L9 Very slow and difficult drilling on GRAVEL and
| | P ™  COBBLES (caving; drill bit getting stuck downhole).
L O ) (Estimated 30% COBBLES)
70 |— 70 o
RS
B - EYolq)
) g" L9
I ig\e
0O
= 5 Ho [\ 19
RS
N . 20D
o[\P L9
3 M~

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA B-16 ¢
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




PROJECT NAME

BORING RECORD  |spsu wission

PROJECT NUMBER BORING
Valley SD605 B-16

SITE LOCATION
9449 Friars Road, San Diego, California

START FINISH SHEET NO.
2/13/2019 2/15/2019 4 of 4

DRILLING COMPANY
Pacific Drilling

DRILLING METHOD LOGGED BY CHECKED BY
HSA (0-45") / Mud Rotary (45-85") S. Narveson C. Vonk

DRILLING EQUIPMENT
Diedrich D50 8/4

BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHELEV. GROUNDWATER (ft)

85 78 ¥ 39.9/38.1

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%,

Ngo = 1.32Ngpr = 0.88Nyc

DEPTH (feet)

ELEVATION
(feet)
PENETRATION
RESISTANCE
(BLOWS / 6 IN)
BLOWI/FT "N
N
MOISTURE
(%)
DRY DENSITY
(pcf)
OTHER

SAMPLE TYPE
SAMPLE NO.

DESCRIPTION AND CLASSIFICATION

TESTS
DEPTH (feet)
GRAPHIC
LOG

—-10

—-15

—-20

30"
S15( 30"
350

>
>

218 -

21
S16 29 79 |>100 |19.3 -
50

e

NTaNd
(/o= (/o

UNDIFFERENTIATED SURFICIAL SOILS (continued):
Silty GRAVEL with sand (GM); very dense; light olive
brown (2.5Y 5/3); wet; mostly gravel and gravel-sized
freshly broken rock fragments; little fines; little to some
fine to coarse sand; nonplastic.

(Estimated 20% COBBLES)

PID=0.0 ppm

oY _(o9

5 ° 75 °

4

S FRIARS FORMATION: *Poorly indurated

80 | - - - SANDSTONE; fine to coarse grained; massive; gray
. (2.5Y 5/1); moderately to highly weathered; very soft;

unfractured; (Poorly graded SAND with clay (SP-SC);

very dense; wet; mostly fine sand; few to little fines; low

plasticity; weakly cemented).

PID=0.0 ppm

S Unable to sample at 85 feet due to gravel caving into
85 [~ borehole.

Total Depth = 85 feet (Target depth reached).

Groundwater measured during drilling at a depth of 39.9
feet.

Boring backfilled on 2/15/19 shortly after drilling with
B bentonite grout and capped with black-dyed rapid set
concrete.

This Boring Record is part of a geotechnical report
which must be considered in its entirety.

A = Inaccurate blowcounts.
*Geologic Description; (Disturbed Soil Description).

All soils encountered may include up to 10% COBBLES
1 (subrounded, 3- to 12-inch diameter), estimated based
on drill rig chatter, excessive auger inclination, and

95 — visual evaulation of drill cuttings. Percent COBBLES
greater than 10% are noted in the boring record

| description and classification, where encountered.
Cobble-rich layers encountered in this exploration were
approximately 3 to 20 feet thick.

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA B-16 d
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-17

SITE LOCATION START FINISH SHEET NO.

9449 Friars Road, San Diego, California 2/12/2019 2/12/2019 1 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY

Pacific Drilling HSA (0-25") / Mud Rotary (25-71.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)

Diedrich D50 8/4 715 64 ¥ 23.6/40.4

ETR ~ 79%, Ny, = 1.32Ngpr = 0.88N,,c

GRAPHIC
LOG

DESCRIPTION AND CLASSIFICATION

\ (Estimated 10% COBBLES) /

N N N N U A N U

QO
>4

SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic)
= w | Buz £ —
= o 00 <= z > =
$ 18 |¥|2|E2e]| © wolE |, @
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PAVEMENT: Approximately 4 inches of ASPHALT
CONCRETE.

UNDIFFERENTIATED SURFICIAL SOILS: Clayey

SAND (SC); yellowish brown (10YR 5/4); moist; mostly
fine to coarse sand; some fines; trace gravel; low to
medium plasticity; few cobbles.

PID=0.0 ppm

(1% Gravel; 61% Sand; 38% Fines) _ _ __ ___ _ ~

Slow and difficult drilling on GRAVEL and COBBLES. ~

Clayey SAND with gravel (SC); dense; dark yellowish
brown (10YR 4/2); moist; mostly fine to coarse sand,
gravel, and gravel-sized freshly broken rock fragments;
some fines; medium plasticity; sample disturbed in
upper 12 inches.

PP=1.75 tsf; PID=34.0 ppm

(43% Fines)

Clayey GRAVEL (GC); very dense; yellowish brown (10
YR 5/4); moist; mostly gravel; some fines; little sand; low
plasticity; low recovery.

Slow-and difficult drilling on GRAVEL and COBBLES.
(Estimated 20% COBBLES)

Sandy lean CLAY to clayey SAND (CL to SC); very
stiff/"medium dense"; dark yellowish brown (10YR 4/2);
moist; mostly fines and fine to coarse sand; few gravel,
low to medium plasticity; 2 inch diameter gravel in
sampler shoe.

PP=2.5 tsf; PID=1.4 ppm

(60% Fines)

PID=11.1 ppm
(38% Fines)

Poorly-graded SAND with silt (SP-SM); dark grayish
brown (2.5Y 4/2); wet; mostly medium sand; little fines;
few gravel; nonplastic.

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-17 a




PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-17
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/12/2019 2/12/2019 2 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-25") / Mud Rotary (25-71.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 715 64 ¥ 23.6/40.4
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw=
= w s | 002 > =
§ |8 | &|S|Bge| 7 w1, 8| e
= EolE T w | g5 | & o | D2 |wR| = Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o = o = no () o) ~| oOr o [vd
| @ | 3|5 deg| a 2 |z 8 | ©
%) = a
R6 29 A A UNDIFFERENTIATED SURFICIAL SOILS (continued):
50/5" Poorly-graded SAND with silt (SP-SM); very dense; dark
B I BERSER grayish brown (2.5Y 4/2); wet; mostly medium sand; few
SRREED fines; few gravel; nonplastic; trace mica; few cobbles.
B — T PID=11.7 ppm
- — - 5 Switch to mud rotary drilling (Tricone rotary drill bit) at
SCEES 25 feet.
= —35 0. 5 ) - - ]
[ 30 30 _K [\_,° L3 Slow and difficult drilling on GRAVEL and COBBLES.
I 6 ST N (Estimated 20 COBBLES) v
S7| 10 24 | 32 |263 | - |-200 _
B — 14 Silty SAND (SM); dense; dark gray (2.5Y 4/1); wet;
-] mostly medium to coarse sand; little fines; nonplastic;
n - B micaceous.
N PID=0 ppm
= — p | (17% Fines)
R 30 - :'{'
35 | SRS ) - ) e
4 Very dark gray (2.5Y 3/1); mostly fine sand; some fines;
R8-1 4 10 9 28.7 | 95 | -200 trace mica.
i I R8-2| 6 1l PID=0.4 ppm
o | (36% Fines)
R 25
—40 — 3 Dark grayish brown (10YR 4/2); micaceous.
| | S9 2 7 9 |208 | - |-200 kil (34% Fines)
5 8 o
= - 0 JL - L ]
20 ° [}° N Slow and difficult drilling on GRAVEL and COBBLES.
B — P BT (Estimated 20 to 30% COBBLES)
D
| 45 | 45 P oC)o
o[\ 19
L PO
o O
) g" L9
RS
N L PP
o[\*]19 Interbedded COBBLES, GRAVEL, and SAND.
N 15 _)OD D
ARSE

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

GROUP DELTA CONSULTANTS, INC.

9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE

B-17 b




GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

PROJECT NAME PROJECT NUMBER BORING
BORING RECORD SDSU Mission Valley SD605 B-17
SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/12/2019 2/12/2019 3 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-25") / Mud Rotary (25-71.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 715 64 ¥ 23.6/40.4
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 Z > =
3 ) a2 lRgs| 7 g |5 |ow| 2 8
= EolE T w | g5 | & o | D2 |wR| = Io
£ Lol YW | & Fos | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o [TTRg Y S N0 o o ~| oF o o
| @ | 3|5 deg| a 2 |z 8 | ©
n ~ [a)]
s10|.« 39 " |50/1" [ >100 | 155 PA ,
50/1 FRIARS FORMATION: *Poorly indurated
B — n SANDSTONE; fine to coarse grained; massive; gray
(7.5YR 6/1); moderately weathered; very soft;
B — 1 unfractured; (Silty SAND (SM); very dense; wet; mostly
fine sand; little fines; nonplastic; weakly to moderately
= — B cemented).
PID=0 ppm
= 10 . (78% Sand; 22% Fines)
> 23 55+ (Trace gravel; iron oxide staining).
| | S11| 26 64 | 84 |200 | - | PID=0 ppm
38
. __"| Poorly-indurated CLAYSTONE.
—60 | — 0 604~ ————— e — — ]
12-3 50/5" 50/5" | >100 | 18.0 | 109 | -200 *Poorly indurated SANDSTONE; fine to coarse grained;
B — 12-2 19.7 1105 | DS a2 massive; blueish gray (Gley 10B 5/1); moderately
weathered; very soft; unfractured; (Poorly-graded SAND
B — 1 with silt (SP-SM); very dense; wet; mostly medium sand;
few to little fines; nonplastic; weakly cemented).
R - e PID=0 ppm
(21% Fines)
= 0 _
—65 | — 65 —
= .5 _
—0 - 25 70— Thinly bedded.
| | S13| 35 78 |>100 |22.0 | - | PID=0 ppm
43 | 0 e
B N 7] Total Depth = 71.5 feet (Target depth reached).
B — n Groundwater measured during drilling at a depth of
23.6'.
= .10 _

GROUP DELTA CONSULTANTS, INC.
9245 Activity Road, Suite 103
San Diego, California 92126

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE
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PROJECT NAME PROJECT NUMBER BORING

BORING RECORD SDSU Mission Valley SD605 B-17

SITE LOCATION START FINISH SHEET NO.
9449 Friars Road, San Diego, California 2/12/2019 2/12/2019 4 of 4
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling HSA (0-25") / Mud Rotary (25-71.5") S. Narveson C. Vonk
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) [ DEPTHELEV. GROUNDWATER (ft)
Diedrich D50 8/4 715 64 ¥ 23.6/40.4
SAMPLING METHOD NOTES
Hammer: 140 Ibs., Drop: 30 in. (Automatic) | ETR ~ 79%, Ng; = 1.32Ngpr = 0.88N,c
Zw= -
= w s | 002 > > =
§ |8 _| &2 g2 £ 2|5 |go| & | ¢
= EglE | w | 255 o o | D~|8alup| € )
E Se| 8 | 2 | g2z | = Z | BS|U8IED| E %90 DESCRIPTION AND CLASSIFICATION
o L=la = | Y906 ¢) ° ~|oF| a o
a8 | @ | 2|5 dea| o > |z & | ©
%) = a
B N 7] Boring backfilled on 2/12/19 shortly after drilling with
bentonite grout and capped with black-dyed rapid set
B _ N concrete.
B — 1 This Boring Record is part of a geotechnical report
which must be considered in its entirety.
= L_-15 i
A = Inaccurate blowcounts.
80 |— 80 —
*Geologic Description; (Disturbed Soil Description).
i N i All soils encountered may include up to 10% COBBLES
| | | (subrounded, 3- to 12-inch diameter), estimated based
on drill rig chatter, excessive auger inclination, and
visual evaulation of drill cuttings. Percent COBBLES
B — a greater than 10% are noted in the boring record
description and classification, where encountered.
B —-20 ] Cobble-rich layers encountered in this exploration were
approximately 1 to 8 feet thick.
85 | — 85 —
= 25 i
—90  |— 90 |
= L_-30 i
—95 | — 95 |
= L35 i

GDC_LOG_BORING_MMX_SOIL_SD SD605 LOGS - PHASE 02 - SITE.GPJ GDCLOG.GDT 5/9/19

9245 Activity Road, Suite 103
San Diego, California 92126

GROUP DELTA CONSULTANTS,

THIS SUMMARY APPLIES ONLY AT THE LOCATION
INC.| OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA B-17 d
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




Crepth (ft)

Project:

Location:

Kehoe Testing and Engineering

714-901-7270

steve@kehoetesting.com

www.kehoetesting.com

Group Delta Consultants / SDSU Mission Valley

San Diego, CA

CPT-2
Total depth: 45.54 ft, Date: 3/18/2019
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Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Project: Group Delta Consultants / SDSU Mission Valley
Location: San Diego, CA

SCPT-5
Total depth: 57.36 ft, Date: 4/8/2019
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CPeT-IT v.2.3.1.8 - CPTU data presentation & interpretation software - Report created on: 4/10/2019, 10:57:55 AM

Project file: C:\CPT Project Data\GroupDelta-SanDiego3-19\CPT Report\Plots.cpt
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Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Project: Group Delta Consultants / SDSU Mission Valley
Location: San Diego, CA

SCPT-7
Total depth: 17.48 ft, Date: 4/8/2019
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Project file: C:\CPT Project Data\GroupDelta-SanDiego3-19\CPT Report\Plots.cpt
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Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Project: Group Delta Consultants / SDSU Mission Valley
Location: San Diego, CA

CPT-11
Total depth: 17.52 ft, Date: 4/8/2019
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Sleeve friction
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Pore pressure u
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SDSU Mission Valley
San Diego, CA

CPT Shear Wave Measurements

S-Wave Interval
Tip Geophone Travel S-Wave Velocity S-Wave
Depth Depth Distance  Arrival from Surface Velocity

Location (ft) (ft) (ft) (msec) (ft/sec) (ft/sec)
SCPT-5 4.99 3.99 6.40 6.40 999.51
10.01 9.01 10.30 11.22 918.39 810.68
14.99 13.99 14.86 17.86 831.84 685.58
20.05 19.05 19.70 27.92 705.42 480.97
25.00 24.00 24.52 37.48 654.09 504.19
30.02 29.02 29.45 44.32 664.43 721.09
35.01 34.01 34.38 51.80 663.62 658.82
40.03 39.03 39.35 58.66 670.80 724.98
45.01 44.01 44.29 64.64 685.23 826.78
50.07 49.07 49.32 72.24 682.78 661.97
54.99 53.99 54.22 76.64 707.48 1112.94
57.35 56.35 56.57 77.92 726.02 1836.22
SCPT-7 5.05 4.05 6.43 5.10 1261.66
9.97 8.97 10.27 10.16 1010.77 757.89
14.99 13.99 14.86 14.12 1052.17 1158.39
17.52 16.52 17.26 16.36 1055.02 1072.96
SCPT-13 4.99 3.99 6.40 6.10 1048.67
10.10 9.10 10.38 11.36 914.01 757.85
14.99 13.99 14.86 15.08 985.19 1202.55
20.08 19.08 19.72 19.04 1035.94. 1229.19
25.00 24.00 24.52 23.24 1054.88 1140.72
30.02 29.02 29.45 27.84 1057.74 1072.24
35.01 34.01 34.38 34.04 1009.86 794.84
40.06 39.06 39.38 40.44 973.76 781.74
44.98 43.98 44.26 45.16 980.14 1034.87
50.00 49.00 49.25 50.84 968.81 878.72
55.02 54.02 54.25 57.48 943.82 752.48
60.07 59.07 59.28 63.04 940.37 904.74
66.83 65.83 66.02 71.40 924.64 806.03

S-Wave Velocity from Surface = Travel Distance/S-Wave Arrival
Interval S-Wave Velocity = (Travel Dist2-Travel Dist1)/(Time2-Timel)

Figure B-22
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APPENDIX C

LABORATORY TESTING

Laboratory testing was conducted in a manner consistent with the level of care and skill ordinarily
exercised by members of the profession currently practicing under similar conditions and in the
same locality. No warranty, express or implied, is made as to the correctness or serviceability of
the test results, or the conclusions derived from these tests. Where a specific laboratory test
method has been referenced, such as ASTM or Caltrans, the reference only applies to the specified
laboratory test method, which has been used only as a guidance document for the general
performance of the test and not as a “Test Standard”. A brief description of the tests follows.

Classification: Soils were visually classified according to the Unified Soil Classification System as
established by the American Society of Civil Engineers per ASTM D2487. The soil classifications are
shown on the boring logs in Appendix C.

Particle Size Analysis: Particle size analyses were performed in general accordance with ASTM
D422, and were used to supplement visual classifications. The test results are summarized on the
Boring Records in Appendix B.and are presented in detail in Figures C-1.1 through C-1.37.

Atterberg Limits: ASTM D4318 was used to determine the liquid and plastic limits, and plasticity
index of selected soil samples. The test results are presented with the associated gradation
analyses in Figures C-1.1 through C-1.37 and are also summarized in Figure C-1.38 and C-1.39.

Expansion Index: The expansion potential of selected soil samples was estimated in general
accordance with ASTM D4829. The test results are summarized in Figure C-2, along with a
summary of previous expansion index tests we conducted at the site. Figure C-2 also presents
common criteria for evaluating the expansion potential based on the expansion index.

pH and Resistivity: To assess the potential for reactivity with buried metals, selected soil samples
were tested for pH and minimum resistivity using Caltrans test method 643. The corrosivity test
results are summarized in Figure C-3, along with previous corrosion tests we conducted on site.

Sulfate Content: To assess the potential for reactivity with concrete, selected soil samples were
tested for water soluble sulfate. The sulfate was extracted from the soil under vacuum using a 10:1
(water to dry soil) dilution ratio. The extracted solution was tested for water soluble sulfate in
general accordance with ASTM D516. The test results are also presented in Figure C-3, along with
common criteria for evaluating soluble sulfate content.

Chloride Content: Soil samples were also tested for water soluble chloride. The chloride was
extracted from the soil under vacuum using a 10:1 (water to dry soil) dilution ratio. The extracted
solution was then tested for water soluble chloride using a calibrated ion specific electronic probe
in general accordance with ASTM D512. The test results are also shown in Figure C-3.

Direct Shear: The shear strength of selected partially intact samples of the soils from the site were
assessed using direct shear testing performed in general accordance with ASTM D3080. The test
results are shown in Figures C-4.1 through C-4.4.

Consolidation: The one-dimensional consolidation properties of a selected sample was evaluated
in general accordance with ASTM D2435. The sample was inundated with water under a nominal
seating load, allowed to swell, and then subjected to controlled stress increments while restrained
laterally and drained axially. The test results are presented in Figure C-5.



U.S. Standard Sieve Sizes
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Grain Size in Millimeters
COARSE FINE COARSE MEDIUM FINE SILT/AND
GRAVEL SAND CLAY
SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: S-1

SAMPLE DEPTH: 2'-5'

DESCRIPTION: CLAYEY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.1




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: S-1
SAMPLE DEPTH: 25'-26.5'

DESCRIPTION: CLAYEY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
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U.S. Standard Sieve Sizes
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GRAVEL SAND CLAY
SAMPLE UNIFIED SOIL CLASSIFICATION:  SW-SM ATTERBERG LIMITS
BORING NUMBER:  S-1 LIQUID LIMIT: -
SAMPLE DEPTH: 40 - 40.8' DESCRIPTION: WELL GRADED SAND WITH SILT AND GRAVEL PLASTIC LIMIT: -
PLASTICITY INDEX: _--
SOIL CLASSIFICATION Project No. SD605
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U.S. Standard Sieve Sizes
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DESCRIPTION: CLAYEY SAND
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PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
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U.S. Standard Sieve Sizes
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PLASTICITY INDEX: --
SOIL CLASSIFICATION Project No. SD605
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U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS

BORING NUMBER:
SAMPLE DEPTH:
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DESCRIPTION: SILTY SAND WITH GRAVEL

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.6




U.S. Standard Sieve Sizes
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COARSE FINE COARSE MEDIUM FINE SILT/AND
GRAVEL SAND CLAY
SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: S-4
SAMPLE DEPTH: 0.5'-4'

DESCRIPTION: CLAYEY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.7




U.S. Standard Sieve Sizes
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GRAVEL SAND CLAY
SAMPLE UNIFIED SOIL CLASSIFICATION: CL ATTERBERG LIMITS
SAMPLE NUMBER: S-4 LIQUID LIMIT:
SAMPLE DEPTH: 15' - 16.5' DESCRIPTION: SANDY LEAN CLAY PLASTIC LIMIT:
PLASTICITY INDEX:
SOIL CLASSIFICATION Project No. SD605

FIGURE C-1.8




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS

BORING NUMBER: S-4
SAMPLE DEPTH: 35'- 36.5'

DESCRIPTION: SILTY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.9




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: S-5

SAMPLE DEPTH:

0.5'-5'

DESCRIPTION: CLAYEY SAND WITH GRAVEL

LIQUID LIMIT: 38
PLASTIC LIMIT: 15
PLASTICITY INDEX: 23

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.10




U.S. Standard Sieve Sizes
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GRAVEL SAND CLAY
SAMPLE UNIFIED SOIL CLASSIFICATION: SW ATTERBERG LIMITS

BORING NUMBER: S-5
SAMPLE DEPTH: 40' - 41.5'

DESCRIPTION: WELL GRADED SAND WITH SILT

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.11




U.S. Standard Sieve Sizes
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GRAVEL SAND CLAY
SAMPLE UNIFIED SOIL CLASSIFICATION:  CL ATTERBERG LIMITS
BORING NUMBER:  S-6 LIQUID LIMIT: -
SAMPLE DEPTH: 0.5 -5 DESCRIPTION: LEAN CLAY WITH SAND PLASTIC LIMIT: -
PLASTICITY INDEX: _--
SOIL CLASSIFICATION Project No. SD605

FIGURE C-1.12




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS

BORING NUMBER: S-6
SAMPLE DEPTH: 15'-16.5'

DESCRIPTION: SILTY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.13




U.S. Standard Sieve Sizes

BORING NUMBER: S-7

SAMPLE DEPTH:

0.5'-5'

100 3 1" 3/8" #—1—@@ #8 #16 #30 #50 #100 #200

90 w92

80 g1
270 s

™N

s W65
2 60
o
=
L 50
IS
(]
o
o 40
a

30

20

10

1% Gravel 34% Sand < 65% Fines—
O } [ | } [ | | | | | |
10 1 0.1 0.01 0.001
Grain Size in Millimeters
COARSE COARSE MEDIUM FINE SILT/AND
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SAMPLE UNIFIED SOIL CLASSIFICATION: CL ATTERBERG LIMITS

DESCRIPTION: SANDY LEAN CLAY

LIQUID LIMIT: 39
PLASTIC LIMIT: 14
PLASTICITY INDEX: 25

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.14




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS

BORING NUMBER: S-7
SAMPLE DEPTH: 25'-26.5'

DESCRIPTION: SILTY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.15




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sc ATTERBERG LIMITS

BORING NUMBER: S-8

SAMPLE DEPTH: 0.5'-2.5

DESCRIPTION: CLAYEY SAND WITH GRAVEL

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.16




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SP ATTERBERG LIMITS

BORING NUMBER: S-8

SAMPLE DEPTH: 20'-21.5'

DESCRIPTION: POORLY GRADED SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.17




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SP ATTERBERG LIMITS
BORING NUMBER: S-8 LIQUID LIMIT:  --
SAMPLE DEPTH: 30'-31.5' DESCRIPTION: POORLY GRADED SAND PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION Project No. SD605
FIGURE C-1.18




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sc ATTERBERG LIMITS

BORING NUMBER: S-9

SAMPLE DEPTH:

0.5'-5'

DESCRIPTION: CLAYEY SAND WITH GRAVEL

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.19




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS

BORING NUMBER: S-9
SAMPLE DEPTH: 25'-26.5'

DESCRIPTION: SILTY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.20




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: S-10 LIQUID LIMIT: 39

SAMPLE DEPTH: 05-5 DESCRIPTION: CLAYEY SAND WITH GRAVEL PLASTIC LIMIT: 15

PLASTICITY INDEX: 24

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.21




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SP ATTERBERG LIMITS
BORING NUMBER: S-10 LIQUID LIMIT:  --
SAMPLE DEPTH: 20'-21.5' DESCRIPTION: POORLY GRADED SAND PLASTIC LIMIT:  --
PLASTICITY INDEX: --
SOIL CLASSIFICATION Project No. SD605

FIGURE C-1.22




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS
BORING NUMBER: S-10 LIQUID LIMIT:  --
SAMPLE DEPTH: 70'-71.3' DESCRIPTION: SILTY SAND PLASTIC LIMIT: --
PLASTICITY INDEX: --
SOIL CLASSIFICATION Project No. SD605

FIGURE C-1.23




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: CL ATTERBERG LIMITS

BORING NUMBER: S-11 LIQUID LIMIT: 38

SAMPLE DEPTH: 05-5 DESCRIPTION: SANDY LEAN CLAY PLASTIC LIMIT: 13

PLASTICITY INDEX: 25

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.24




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SP-SM ATTERBERG LIMITS

BORING NUMBER: S-11
SAMPLE DEPTH: 15'-16.5'

DESCRIPTION: POORLY GRADED SAND WITH SILT AND GRAVEL

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.25




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: S-12
SAMPLE DEPTH: 0.5'-5'

DESCRIPTION: CLAYEY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.26




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sc ATTERBERG LIMITS

BORING NUMBER: S-12

SAMPLE DEPTH: 15'-16.5'

DESCRIPTION: CLAYEY SAND

WITH GRAVEL

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.27




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: S-13
SAMPLE DEPTH: 25 -4

DESCRIPTION: CLAYEY SAND WITH GRAVEL

LIQUID LIMIT: 0O
PLASTICLIMIT: O
PLASTICITY INDEX: 0

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.28




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SP-SM ATTERBERG LIMITS

BORING NUMBER: S-13
SAMPLE DEPTH: 35'- 36.5'

DESCRIPTION: POORLY GRADED SAND WITH SILT

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.29




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: B-14
SAMPLE DEPTH: 25 -4

DESCRIPTION: CLAYEY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.30




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS

BORING NUMBER: B-14
SAMPLE DEPTH: 25'-26.5'

DESCRIPTION: SILTY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.31




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS
BORING NUMBER: B-15 LIQUID LIMIT:  --
SAMPLE DEPTH: 05-5' DESCRIPTION: CLAYEY SAND WITH GRAVEL PLASTIC LIMIT:  --

PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.32




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: SM ATTERBERG LIMITS

BORING NUMBER: B-15
SAMPLE DEPTH: 35.5' - 36

DESCRIPTION: SILTY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.33




U.S. Standard Sieve Sizes
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SAMPLE UNIFIED SOIL CLASSIFICATION: sC ATTERBERG LIMITS

BORING NUMBER: B-16

SAMPLE DEPTH:

25'-5'

DESCRIPTION: CLAYEY SAND

LIQUID LIMIT:  --
PLASTIC LIMIT:  --
PLASTICITY INDEX: --

SOIL CLASSIFICATION

Project No. SD605
FIGURE C-1.34




U.S. Standard Sieve Sizes
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ATTERBERG LIMITS RESULTS

(ASTM D4318)

samefh: DESCRIPTION LIQUID PLASTIC PLASTICITY
LIMIT LIMIT INDEX

S-2@ 10" -11.5 Sandy Lean CLAY (CL) 40 18 22
S-2 @ 26’ —26.5 Sandy Lean CLAY (CL) 39 17 22
S-2 @ 50’ -5V Fat CLAY with sand (CH) 51 24 27
S-3@ 10.5' -17 Sandy.Lean CLAY (CL) 42 18 24
S-3 @ 34’ - 36’ Sandy Lean CLAY (CL) 42 14 28
S-4 @ 10'-11.5 Lean CLAY with sand (CL) 48 19 29
S-4 @ 20' - 21.5 Lean CLAY with sand (CL) 42 16 26
S-5@ 0.5 -5’ Clayey SAND with gravel (SC) 38 15 23
S-5 @ 20.5" - 21’ Lean/CLAY with sand (CL) 46 20 26
S-6 @ 20'—21.5 Sandy Lean CLAY (CL) 42 16 26
S-7@ 0.5 -5 Sandy Lean CLAY (CL) 39 14 25
S-8 @ 40.5' - 41 Fat CLAY (CH) 59 21 38
S-9 @ 30" - 31 Fat CLAY (CH) 66 22 44
S-10 @ 0.5 — 5’ Clayey SAND with gravel (SC) 39 15 24
S-10 @ 35’ -36.5 Sandy Lean CLAY (CL) 45 16 29
S-10 @ 45’ - 46.5’ Sandy Lean CLAY (CL) 46 17 29
S-11 @ 0.5 -5’ Sandy Lean CLAY (CL) 38 13 25
S-11 @ 10 -11.% Sandy Lean CLAY (CL) 38 15 23
S-12 @ 35’ -3¢’ Sandy fat CLAY (CH) 53 21 32
S-13 @ 0.5 -5’ Clayey SAND with gravel (SC) 40 17 23
B-14 @ 5’ - 6.5’ Sandy Lean CLAY (CL) 40 17 23
B-15 @ 6’ — 6.5 Clayey SAND with gravel (SC) 36 19 17
B-16 @ 20’ —21.5’ Clayey SAND (SC) 34 17 17
B-16 @ 41’ —41.5’ Sandy Fat CLAY (CH) 55 28 27
B-17 @ 20’ - 21.5’ Clayey SAND (SC) 35 16 19

LABORATORY TEST RESULTS

Project No. SD605

FIGURE C-1.38
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ATTERBERG LIMITS RESULTS (CONTINUED)
(ASTM D4318)
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EXPANSION TEST RESULTS
(ASTM D4829)

SAMPLE DESCRIPTION EXPANSION INDEX
S-2@0.5 -5 Clayey SAND (SC) 26
S-6 @ 0.5 =5 Lean CLAY with sand (CL) 75
S-7@0.5' -5 Sandy Lean CLAY (CL) 50
S-10 @ 0.5 -5’ Clayey SAND with gravel (SC) 20
S-11 @ 0.5 -5’ Sandy Lean CLAY (CL) 63
5-12@0.5 -5 Clayey SAND (SC) 25
S-13@ 0.5 -5’ Clayey SAND (SC) 70
B-14 @ 0.5 -2.5 Clayey SAND (SC) 6
B-16 @ 2.5" -5’ Clayey SAND (SC) 55
EXPANSION INDEX POTENTIAL EXPANSION
0to 20 Very low
21to 50 Low
51to 90 Medium
91to 130 High
Above 130 Very High
LABORATORY TEST RESULTS Project No. SD605
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(ASTM D516, CTM 643)

CORROSIVITY TEST RESULTS

SAMPLE H RESISTIVITY SULFATE CHLORIDE
P [OHM-CM] CONTENT [%] CONTENT [%]
S-2@0.5' -5 8.6 1,950 <0.01 <0.01
S-6 @05 =5 7.1 1,135 0.01 0.01
S-7.@ 0.5 -5 8.0 600 0.03 0.07
S-10 @ 0.5 -5’ 7.9 980 <0.01 0.06
S-11 @ 0.5 -5’ 8.2 940 <0.01 0.01
B-16 @ 2.5’ -5’ 8.6 970 0.01 0.01
B-17 @ 0.5' -5’ 8.5 1,080 <0.01 <0.01
SULFATE CONTENT [%] SULFATE EXPOSURE CEMENT TYPE
0.00to 0.10 Negligible -
0.10 t0.0.20 Moderate I, IP(MS), IS(MS)
0.20to 2.00 Severe \Y
Above 2.00 Very Severe V plus pozzolan

SOIL RESISTIVITY

[OHM-CM]

GENERAL DEGREE OF CORROSIVITY TO FERROUS

METALS

0 to 1,000
1,000 to 2,000
2,000 to 5,000

5,000 to 10,000
Above 10,000

Very Corrosive
Corrosive

Moderately Corrosive
Mildly Corrosive
Slightly Corrosive

CHLORIDE (Cl) CONTENT
[%]

GENERAL DEGREE OF
CORROSIVITY TO METALS

0.00to 0.03
0.03to 0.15
Above 0.15

Negligible
Corrosive

Severely Corrosive

LABORATORY TEST RESULTS

Project No. SD605
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