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Ms. Hillary Altmann

Director Institutional Planning, Real Estate and Construction
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600 Broadway, Suite 304

Seattle, Washington 98122

Subject: Letter of Transmittal
Report of Preliminary Geotechnical Consultation
Proposed Master Planning Study
Providence Saint John's Health Center Phase II Project
2125 Santa Monica Boulevard
Santa Monica, California

Dear Ms. Altmann:

We are pleased to submit the results of our preliminary geotechnical consultation in support of the proposed
master planning study for Providence Saint John's Health Center Phase II Project in Santa Monica, California. This
consultation was conducted in general accordance with our proposal dated August 6, 2014, which you authorized
on August 7, 2014. We were also authorized to perform a concurrent surface fault rupture hazard investigation in
support of the proposed master planning study; the details of that investigation are submitted in a separate report.

The scope of our services was originally planned with Ms. Pooja Bhagat of Moore Ruble Yudell Architects &
Planners. Ms. Bhagat has provided us with a site plan for the proposed master planning study and, along with Mr.
Joseph Stewart of KPFF Consulting Engineers, has provided us with a general description of the types of structures
planned. This report has been revised based on our discussions with Mr. Boon Lim of Perkins Eastman and in
response to comments from Environmental Impact Report consultant and the city Environmental Planner.

The results of our preliminary consultation and preliminary geotechnical recommendations are presented in this

report. Please note that a comprehensive geotechnical investigation(s) will need to be performed at a later date
when more specific project details and locations are known.
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It has been a pleasure to be of professional service to you. Please contact us if you have any questions or if we
can be of further assistance.

Sincerely,
Wood Environment & infrasiructure Solutions, Inc.

Rosalind Munro
Principal Engineering Geologist

Project Manager
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Executive Summary

We have completed our preliminary geotechnical consultation in support of the master planning study of the
Providence Saint John's Health Center Phase II Project in Santa Monica, California. Our relevant prior subsurface
explorations, engineering analyses, and preliminary foundation design recommendations are summarized below.

A master planning study is being conducted for the Providence Saint John's Health Phase II Project which will
include ambulatory and acute care, medical, education/conference and research buildings, child and family
development center, and visitor and multifamily housing. The new structures may contain up to five
subterranean levels to accommodate the parking requirements of the medical center campus.

Fill soils, up to 6 feet thick, were encountered in our prior borings drilled within or near the potential
development sites. The fill soils consist of clayey silt, sandy silt, silty clay, silty sand, and sand with some gravel
and concrete and brick fragments and are not uniformly well compacted. Deeper fill could occur between our
borings and in other unexplored areas, particularly in areas where existing buildings, utilities, vaults, or
underground tanks are present. The natural soils consist of silt, clay, silty sand, and sand. Varying amounts of
gravel and some cobbles were also encountered throughout the depths explored. The natural soils are generally
stiff and dense; however, there are some layers of medium stiff silt and clay and medium dense silty sand
between depths of 10 and 35 feet. The upper silty soils in some areas are susceptible to hydroconsolidation and
will become weaker and more compressible when wet. The upper clayey soils in some areas are slightly
expansive. Groundwater seepage was encountered in 2 out 15 of our prior borings within or near the potential
development areas at various depths as shallow as 22 feet below the existing grade. Our recent borings
encountered groundwater at depths between 110 and 115 feet below the existing grade and the historic-high
groundwater level is estimated to be deeper than 40 feet below the ground surface at the site. Prior corrosion
studies indicate that the on-site soils are corrosive to ferrous metals, aggressive to copper, and that the potential
for sulfate attack on portland cement concrete is considered negligible.

Based on the available geologic data and our recent fault surface rupture investigation, active faults with the
potential for surface fault rupture are not known to be located beneath or projecting toward the site. In our
opinion, the potential for surface rupture at the site due to fault plane displacement propagating to the ground
surface during the design life of the project is considered low. Although the site could be subjected to strong
ground shaking in the event of an earthquake, this hazard is common in Southern California and the effects of
ground shaking can be mitigated by proper engineering design and construction in conformance with current
building codes and engineering practices. The site is relatively level and not susceptible to slope stability hazards.
The potential for other geologic hazards such as liquefaction, tsunamis, inundation, seiches, flooding, methane gas,
and subsidence affecting the site is also considered low.

The existing fill soils are not considered suitable for support of new structures on conventional
spread/continuous footings. If the existing fill soils are excavated and replaced as properly compacted fill,
relatively light at-grade buildings may be supported on spread/continuous footings established on properly
compacted fill and the floor slabs may be supported on grade. However, since the upper silty soils may be
susceptible to hydroconsolidation and become weaker and more compressible when wet and the upper clayey
soils may be somewhat expansive, remedial grading may be required for support of footings and floor slabs for
at-grade structures. Such remedial grading measures would likely consist of the placement of approximately two
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feet of properly compacted fill beneath footings and floor slabs. This fill soil will need to consist of relatively non-
expansive soils, which may be derived from on-site excavations or imported to the site.

Based on the data obtained from our prior borings, excavations for buildings containing one or more basement
levels are anticipated to remove the existing fill soils. Remedial grading measures will likely not be required for
support of new relatively heavy (maximum dead-plus-live column loads on the order of 1,500 kips or less)
structures containing one or more basement levels; it will likely be feasible to support such structures on
conventional spread/continuous footings underlain by undisturbed natural soils at the basement level.

For heavier structures with subterranean levels, relatively heavy at-grade structures, or structures with large
overturning loads, the use of drilled cast-in-place concrete piles may be required for foundation support.
However, for pile-supported subterranean structures, the lower floor slab may still be supported on grade; for at-
grade pile-supported structures, the floor slab may be supported on-grade after the remedial grading measures
described above are performed. However, since a significant amount of gravel was encountered in some areas,
with some cobbles and boulders, the installation of drilled piles could be difficult, particularly where groundwater
seepage was encountered. Special techniques could be necessary to drill through cobble and boulder layers and
to prevent caving of the sidewalls during drilling.
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1.0 Scope

This report provides preliminary geotechnical recommendations in support of the master planning study of the
Providence Saint John's Health Center Phase II Project in Santa Monica, California. The location of the site is shown
on Figure 1, Vicinity Map. The locations of the proposed development sites, existing buildings, and our nearby
prior explorations are shown on Figure 2, Plot Plan. Logs of our prior borings are included in Appendix A.

This preliminary consultation was authorized to perform a geologic-seismic hazards evaluation, determine the
static physical characteristics of the soils at the site, and to provide preliminary recommendations for foundations,
shoring, and grading based on prior explorations; no new explorations were performed as part of this consultation.
More specifically, our services included the following:

e Evaluate our prior subsurface explorations to determine the nature and stratigraphy of the
subsurface soils within the site.

e Perform a geologic-seismic hazards evaluation.

e Provide preliminary recommendations for appropriate foundation systems.

e Determine the applicable seismic design parameters based on the current California Building Code
(CBQ).

e Provide preliminary recommendations for subgrade preparation and floor slab support.
e Provide preliminary recommendations for design of temporary shoring.

e Provide preliminary recommendations for design of walls below grade.

e Provide recommendations relating to earthwork and grading.

The scope of this consultation did not include the assessment of general site environmental conditions for the
presence of contaminants in the soils and groundwater of the site. A comprehensive geotechnical investigation(s)
will need to be performed at a later date as required by the City of Santa Monica when more specific project details
are known.

Our preliminary recommendations are based on the results of our previous field explorations, laboratory tests, and
appropriate engineering analyses. The results of the prior field explorations, which form the basis of our
recommendations, are presented in Appendix A.

Our professional services have been performed using that degree of care and skill ordinarily exercised, under
similar circumstances, by reputable geotechnical consultants practicing in this or similar localities. No other
warranty, express or implied, is made as to the professional advice included in this report. This report has been
prepared for Providence Health & Services and their design consultants to be used solely for the Phase II master
planning study. This report has not been prepared for use by other parties, and may not contain sufficient
information for purpose of other parties or other uses.

&
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2.0 Project Description and Site Conditions

A master planning study is being conducted for the Providence Saint John's Health Center Phase II Project, which
will include ambulatory and acute care, medical, education/conference and research buildings, child and family
development center, and visitor and multifamily housing. The areas being evaluated for future developments are
shown on Figure 2.

We understand that the code enforcing agency for the new structures is planned to be the City of Santa Monica
rather than the Office of Statewide Health Planning and Development (OSHPD) as the structures are anticipated
to be designated as OSHPD 3 structures. OSHPD 3 requirements for clinics apply to clinics that are licensed
pursuant to Health and Safety Code Section 1200, which includes primary care clinics and specialty clinics, or
outpatient services of a hospital licensed pursuant to Health and Safety Code Section 1250. However, we
understand that the West Ambulatory and Acute Care Building (Building 2C) and the East Ambulatory and Acute
Care Building (Building 2D/E) may fall under OSHPD jurisdiction. Should that be the case, the comprehensive
geotechnical report and the design for that building will need to comply with the requirements of Chapters 16A
and 18A of the 2016 CBC and those of OSHPD. The new structures may contain up to five subterranean levels to
accommodate the parking requirements of the medical center campus. We anticipate that the subterranean levels
will extend up to approximately 60 feet below the existing grade.

The ground surface within the medical center campus generally gently slopes down from north to south, with a
maximum difference in elevation of approximately 10 feet across the proposed development area. The proposed
development area is partially occupied by existing buildings, landscaped areas, and asphalt-paved parking areas.
Various underground utilities cross the site.



Providence Health System-Preliminary Geotechnical Consultation
Project 4953-14-0991
November 14, 2014 (Revised June 15, 2018)

3.0 Soil Conditions

Fill soils, up to 5 feet thick, were encountered in our prior borings drilled within or near the proposed development
sites north of Santa Monica Boulevard; fill soils, up to 6 feet thick, were encountered in our prior borings drilled
within or near the potential development sites south of Santa Monica Boulevard. The fill soils consist of clayey silt,
sandy silt, silty clay, silty sand, and sand with some gravel and concrete and brick fragments and are not uniformly
well compacted. Deeper fill could occur between our borings and in other unexplored areas, particularly in areas
where existing buildings, utilities, vaults, or underground tanks are present.

The natural soils consist of silt, clay, silty sand, and sand. Varying amounts of gravel and some cobbles were also
encountered throughout the depths explored. The natural soils are generally stiff and dense; however, there are
some layers of medium stiff silt and clay and medium dense silty sand between depths of 10 and 35 feet. The
upper silty soils in some areas are susceptible to hydroconsolidation and will become weaker and more
compressible when wet. The upper clayey soils in some areas are slightly expansive.

North of Santa Monica Boulevard, local seepage was encountered within two borings within or near the proposed
development area at various depths between 22 and 57 feet below the existing grade. Our most recent prior
borings encountered groundwater at depths between 110 and 115 feet below the existing grade. The historic-high
groundwater level is reported to be deeper than 40 feet below the ground surface at the site (California Division
of Mines and Geology, 1998).

Prior corrosion studies indicate that the on-site soils are corrosive to ferrous metals, aggressive to copper, and that
the potential for sulfate attack on portland cement concrete is considered negligible.
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40 Geology

4.1 Geologic Setting

The site is located just south of the boundary between the Transverse Ranges and Peninsular Ranges geomorphic
provinces. The Transverse Ranges geomorphic province to the north is characterized by east-west trending
mountain ranges that include the Santa Monica Mountains. The Santa Monica, Hollywood, Raymond, Sierra Madre,
and Cucamonga faults mark the southern boundary of the province. The Peninsular Range province is characterized
by northwest/southeast trending alignments of mountains and hills and intervening basins, reflecting the influence
of northwest trending major faults and folds controlling the general geologic structural fabric of the region. This
province extends northwesterly from Baja California into the Los Angeles Basin and westerly into the offshore area,
including Santa Catalina, Santa Barbara, San Clemente and San Nicolas islands. This province is bounded on the
east by the San Jacinto fault zone. The Los Angeles Basin is the northernmost part of the Peninsular Ranges
province.

The site is located on the Santa Monica plain near the northwest margin of the Los Angeles basin and about 3
miles south of the Santa Monica Mountains. The Santa Monica plain is a Pleistocene age surface that has been
uplifted, dissected by erosion, and locally infilled with Holocene age alluvial deposits (Poland et al., 1959). The
natural geologic materials at the site consist of Late to Middle Pleistocene age alluvial fan and marine deposits.
The local geologic conditions are shown on Figure 3.

4.2  Geologic Materials

Fill soils, up to 6 feet thick, were encountered in our prior borings drilled at or near the proposed development
areas. The fill soils consisted of clayey silt, sandy silt, silty clay, silty sand, and sand with some gravel and concrete
and brick fragments.

The underlying Pleistocene alluvial fan deposits consist of sandy silt, clayey silt and silty sand and sand to depths
between approximately 40 and 90 feet. Channel deposits within the fan deposits are coarser grained with local
gravelly zones. Marine deposits consisting predominantly of fine grained sand and silty sand were encountered
below the alluvial fan deposits.

4.3 Groundwater

Regionally, the site is located in the Santa Monica Subbasin of the Coastal Plain of Los Angeles groundwater basin
(Department of Water Resources, 2003). Localized seepage has been documented in two of our prior borings
between the depths of about 22 feet and 57 feet below ground surface (bgs) in the northern portion of the site,
north of Santa Monica Boulevard. Groundwater was encountered in our most recent prior borings at depths of
between 110 and 115 feet bgs both north and south of Santa Monica Boulevard. The historic-high groundwater
level is reported to be more than 40 feet below the existing ground surface at the site [California Division of Mines
and Geology (CDMG), 1998]. The closest well monitored by the Los Angeles County Department of Public Works
with a recent measurement, is located 1.1 miles to the east. On April 27, 2009, the well reported the depth to water
surface as 176 feet bgs. The shallowest record was 96 feet bgs on June 1, 1992.
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4.4 Faults

Numerous faults in Southern California have been previously characterized as active or potentially active. The
criteria for these major groups are based on criteria developed by the California Geological Survey (CGS), for the
Alquist-Priolo Earthquake Fault Zoning Program (Bryant and Hart, 2007). According to Bryant and Hart, an active
fault is one with surface displacement within Holocene time (about the last 11,00 years); and a potentially active
fault is a fault that has demonstrated surface displacement of Quaternary age deposits (last 1.6 million years)
(Jennings and Bryant, 2010, Bryant and Hart, 2007). More recently the CGS has revised fault activity designations
for the purpose of the Alquist-Priolo (A-P) Earthquake Fault Zoning Program (CGS, 2018b). A Holocene-active
fault is one that has had surface displacement within Holocene time (about the last 11,700 years). A pre-
Holocene fault is a fault that has been demonstrated to not have Holocene surface displacement. An age-
undetermined fault is one where the recency of fault movement has not been determined.

There are numerous faults in Southern California. Many of these fault systems are considered to be active (Field et
al., 2013; USGS-CGS, 2006.) The California Geological Survey (CGS), has established Alquist-Priolo Earthquake Fault
Zones (A-P Zone) for surface fault rupture hazards (CGS, 2018a and CDMG, 2002) for many active faults. An A-P
Zone is an area which requires investigation to evaluate whether an active fault is present with the potential for
surface fault rupture (CGS, 2018b; Bryant and Hart, 2007).

Although A-P Zones have been established for many of the state’s active faults, not all active faults have been
zoned. A list of nearby active faults (those faults included in CGS, 2008, and Petersen, et al.,, 2014) and selected
Quaternary faults with the distance in miles between the site and the nearest point on the fault, the maximum
magnitude, and the slip rate for the fault is given in Tables 1 and 2. The faults in the vicinity of the site are shown
in Figure 6, Regional Faults and Seismicity Map (Jennings and Bryant, 2010.)

Santa Monica Fault

The Santa Monica and Hollywood fault zones form a portion of the Transverse Ranges Southern Boundary (TRSB)
fault system. The TRSB fault system also includes the Malibu-Coast fault to the west of the Santa Monica fault and
the Raymond and Cucamonga faults to the east of the Hollywood fault (Dolan et al., 2000a). The Santa Monica
fault zone (SMFZ) is the western segment of the Santa Monica-Hollywood fault zone. The fault zone trends east-
west from the Santa Monica coastline on the west to the Hollywood area on the east. Urbanization and
development within the greater Los Angeles area has resulted in a poor understanding of the lateral extent,
location, and rupture history of the SMFZ. However, the surface expression of the SMFZ includes fault-related
geomorphic features, offset stratigraphy, and groundwater barriers within late Quaternary deposits (Hill et al,
1979).

An Alquist-Priolo Earthquake Fault Zone for the Santa Monica Fault has recently been established by the California
Geological Survey, as shown on Figure 4 (CGS, 2018a.) The City of Santa Monica adopted the state’s A-P Zone in
2018 for their Fault Zone, as shown on Figure 5. The closest trace of the Santa Monica fault is shown as over 1300
feet north of the site. The site is not within an A-P Zone or a City of Santa Monica Fault Zone.
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The recent fault investigation performed by our predecessor company AMEC (AMEC, 2014) evaluated previously
drilled boring data and six additional continuous core borings to determine potential for fault surface rupture at
the proposed development sites. Groundwater levels were found to range between approximately between
elevations 30 and 40 feet over a span of 800 feet. Therefore, a groundwater barrier was not encountered across
the proposed development areas. In addition, the underlying soil stratigraphy was evaluated along three cross
sections, which were oriented to intersect any potential fault traces traversing the proposed development areas.
Pleistocene-age near shore marine deposits were encountered in all of the deeper borings with a gentle dip to the
north of approximately 4 degrees. No faults were encountered in the surface fault rupture hazard investigation
(described in detail in AMEC 2014.)

Malibu Coast Fault Zone

The active Malibu Coast fault zone is located approximately 3.1 miles west-northwest of the site and is an east-
west trending, north-dipping reverse fault extending westward from Santa Monica to offshore of Point Mugu. Fault
trenching conducted in 1985 and 1986 on south Winter Mesa in the Malibu area of Los Angeles County exposed
several faults disrupting Tertiary and Pleistocene units, and one fault offsetting colluvial deposits estimated to be
6,000 years old (Rzonca et al,, 1991). The observed faults, named the Winter Mesa faults, are believed to be splays
of the Malibu Coast fault; accordingly, the Holocene faulting on the Winter Mesa faults is considered representative
of active faulting along the Malibu Coast fault zone.

Hollywood Fault

The active Hollywood fault trends approximately east-west along the base of the Santa Monica Mountains from
the West Hollywood-Beverly Hills area (Dolan and Sieh, 1992) to the Los Feliz area of Los Angeles. The fault is a
ground-water barrier within Holocene sediments (Converse et al., 1981). Studies by several investigators (Dolan et
al., 2000a; Dolan et al., 1997; Dolan and Sieh, 1992; and Crook and Proctor, 1992) have indicated that the fault is
active, based on geomorphic evidence, stratigraphic correlation between exploratory borings, and fault trenching
studies. The Hollywood fault zone has been included in the Earthquake Zones of Investigation by the CGS (CGS,
2014 and 2018a). The closest distance to the Hollywood fault from the site is approximately 4.8 miles.

Newport-Inglewood Fault Zone

The Newport-Inglewood fault zone is located zone is located about 5.6 miles east-southeast of the site. The
Newport-Inglewood fault zone is composed of a series of discontinuous northwest-trending en echelon faults
extending from Ballona Gap southeastward to the area offshore from Newport Beach. The Newport-Inglewood
fault zone is reflected at the surface by a line of geomorphically young anticlinal hills and mesas formed by the
folding and faulting of a thick sequence of Pleistocene age sediments and Tertiary age sedimentary rocks (Barrows,
1974). Fault-plane solutions for 39 small earthquakes (between 1977 and 1985) show mostly strike-slip faulting
with some reverse faulting along the north segment (north of Dominguez Hills) and some normal faulting along
the south segment (south of Dominguez Hills to Newport Beach) (Hauksson, 1987). Investigations by Law/Crandall
(1993) in the Huntington Beach area indicate that the North Branch segment of the Newport-Inglewood fault zone
offsets Holocene age alluvial deposits in the vicinity of the Santa Ana River.
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Palos Verdes Fault Zone

Studies by Stephenson et al. (1995), which included geophysical studies, aerial photograph interpretation, and
limited fault trenching, indicate that there are several active on-shore splays of the Palos Verdes fault zone.
Geophysical data also indicate the off-shore splays of the fault are active, offsetting Holocene age deposits (Clarke
et al., 1985), which is approximately 4.8 miles southwest of the site. Based on geophysical data, the dip of the fault
is interpreted to be near vertical to 55 degrees to the southwest (Stephenson et al., 1995). Vertical separations up
to about 5,900 feet occur across the fault at depth. However, strike-slip movement is indicated by the configuration
of the basement surface and lithologic changes in the Tertiary age rocks across the fault. No historic large
magnitude earthquakes are associated with this fault. However, the fault is considered active by the California
Geological Survey (CGS) and local reviewing agencies.

San Andreas Fault Zone

The Mojave South section of the active San Andreas fault zone is located about 41 miles northeast of the site. This
fault zone, California's most prominent geological feature, trends generally northwest for almost the entire length
of the state. The 1857 Fort Tejon earthquake was the last major earthquake along the San Andreas fault zone in
Southern California.

Several buried thrust faults, commonly referred to as blind thrusts, underlie the Los Angeles Basin at depth. These
faults are not exposed at the ground surface and are typically identified at depths greater than 3 kilometers. These
faults do not present a potential surface fault rupture hazard. However, the following described blind thrust faults
are considered active and potential sources for future earthquakes.

Compton Thrust

The Compton blind thrust has been defined from seismic reflection profiles and borehole data (Leon et al., 2009)
as a northeast-dipping structure. This blind thrust fault system extends approximately 45 kilometers from
southwest Los Angeles County to northern Orange County in a southeastern direction. Leon et al. (2009) has
correlated blind faulting at depth to near-surface folding. Several uplift events have been interpreted by
investigating deformed Holocene layers along buried fold scarps. The cumulative uplift from the observed events
ranged from 0.6 to 1.9 meters or approximately 1.3 to 4.2 meters of thrust displacement (Leon et al., 2009). Slip
rate is estimated to be 0.9 mm/yr (Field et al., 2013). The Compton Thrust fault underlies the site at depth,
however this thrust fault is not exposed at the surface and does not present a potential surface fault rupture
hazard.

Northridge Blind Thrust

The Northridge Thrust is located beneath the majority of the San Fernando Valley and is the causative fault of the
January 17, 1994 Northridge earthquake. This thrust fault is not exposed at the surface and does not present a
potential surface fault rupture hazard. However, the Northridge Thrust is an active feature that can generate future
earthquakes. The vertical surface projection of the Northridge Thrust is approximately 7.8 miles north of the site
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at the closest point. The California Geological Survey (2003 and 2008) estimates an average slip rate of 1.5 mm/yr.
and a maximum magnitude of 7.0 for the Northridge Thrust.

Puente Hills Blind Thrust

The Puente Hills Blind Thrust fault (PHBT) is defined based on seismic reflection profiles, petroleum well data, and
precisely located seismicity (Shaw et al., 2002). This blind thrust fault system extends eastward from downtown
Los Angeles to Brea (in northern Orange County). The PHBT includes three north-dipping segments, named from
east to west as the Coyote Hills segment, the Santa Fe Springs segment, and the Los Angeles segment. These
segments are overlain by folds expressed at the surface as the Coyote Hills, Santa Fe Springs Anticline, and the
Montebello Hills. The Santa Fe Springs segment of the PHBT is believed to be the causative fault of the October
1, 1987 Whittier Narrows Earthquake (Shaw et al., 2002). The vertical surface projection of the PHBT is
approximately 9 miles east of the site at its closest point. Postulated earthquake scenarios for the PHBT include
single segment fault ruptures capable of producing an earthquake of magnitude 6.5 to 6.6 (Mw) and a multiple
segment fault rupture capable of producing an earthquake of magnitude 7.1 (Mw). The PHBT is not exposed at
the ground surface and does not present a potential for surface fault rupture. However, based on deformation of
late Quaternary age sediments above this fault system and the occurrence of the Whittier Narrows earthquake,
the PHBT is considered an active fault capable of generating future earthquakes beneath the Los Angeles Basin.
An average slip rate of 0.7 mm/yr and a maximum magnitude of 7.1 are estimated by the California Geological
Survey (2003) for the Puente Hills Blind Thrust.

Upper Elysian Park Blind Thrust

The Upper Elysian Park fault is a blind thrust fault that overlies the Los Angeles and Santa Fe Springs segments of
the Puente Hills Thrust (Oskin et al., 2000 and Shaw et al., 2002). The eastern edge of the Upper Elysian Park fault
is defined by the northwest-trending Whittier fault zone. The vertical surface projection of the Upper Elysian Park
fault is approximately 10 miles east-northeast of the site at its closest point. Like other blind thrust faults in the
Los Angeles area, the Upper Elysian Park fault is not exposed at the surface and does not present a potential
surface rupture hazard; however, the Upper Elysian Park fault should be considered an active feature capable of
generating future earthquakes. An average slip rate of 1.3 mm/yr and a maximum magnitude of 6.4 are
estimated by the California Geological Survey (2003) for the Upper Elysian Park fault.

4.5 Geologic-Seismic Hazards

Based on the available geologic data and our recent fault surface rupture investigation, active faults with the
potential for surface fault rupture are not known to be located beneath or projecting toward the site. In our opinion,
the potential for surface rupture at the site due to fault plane displacement propagating to the ground surface
during the design life of the project is considered low.

The seismicity of the region surrounding the site was determined from research of an electronic database of seismic
data (Southern California Seismographic Network, 2018). This database includes earthquake data compiled by the

@



Providence Health System-Preliminary Geotechnical Consultation
Project 4953-14-0991
November 14, 2014 (Revised June 15, 2018)

California Institute of Technology for 1932 through 2018 and data for 1769 to 1931 compiled by the CGS (CDMG,
2000). The search for earthquakes that occurred within 100 kilometers of the site indicates that 436 earthquakes
of Richter magnitude 4.0 and greater occurred from 1932 through 2018; 33 earthquakes of magnitude 4.0 or
greater occurred between 1769 and 1931.

A number of earthquakes of moderate to major magnitude have occurred in the Southern California area within
about the last 100 years. A partial list of these earthquakes is included in the following table.

List of Historic Earthquakes

Earthquake Date of Magnitude Distance to Direction to
(o] [ [T & () Earthquake Epicenter Epicenter
Youngest) (WHED)
Long Beach March 10, 1933 6.4 41 SE
Tehachapi July 21, 1952 7.5 73 NW
San Fernando February 9, 1971 6.6 27 N
Whittier Narrows October 1, 1987 5.9 23 ESE
Sierra Madre June 28, 1991 5.8 32 NE
Landers June 28, 1992 7.3 118 ENE
Big Bear June 28, 1992 6.4 96 ENE
Northridge January 17, 1994 6.7 13 NNW
Hector Mine October 16, 1999 7.1 132 ENE
Sierra El Mayor April 4, 2010 7.2 235 SE
La Habra March 29, 2014 51 33 SE

By: PER Chkd: RM

The site could be subjected to strong ground shaking in the event of an earthquake such as an event on the Santa
Monica fault, which is located approximately 1300 feet north of the site. The distance from the site to major active
faults is shown in Table 1. However, the hazard of strong ground shaking is common in Southern California and
the effects of ground shaking can be mitigated by proper engineering design and construction in conformance
with current building codes and engineering practices.

Slope Stability

The relatively flat-lying topography at site precludes both stability problems and the potential for lurching. There
are no known landslides near the site, nor is the site in the path of any known or potential landslides. Additionally,
the site is not located within an area identified as having a potential for seismic slope instability according to the
City of Santa Monica (2018) and the CGS (CDMG, 1999).

Potential subterranean excavations would expose alluvial and marine deposits that are massive to thickly bedded
and generally lack well developed planar features such as bedding or joints which would act as planes of weakness.
The geologic conditions will not create an additional surcharge on the potential subterranean walls.
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The alluvial and marine deposits can be prone to raveling and caving and a temporary shoring system may be
necessary to support any planned vertical excavation faces.

Liquefaction potential is greatest where the ground-water level is shallow, and submerged loose, fine sands occur
within a depth of about 50 feet or less. Liquefaction potential decreases as grain size and clay and gravel content
increase. As ground acceleration and shaking duration increase during an earthquake, liquefaction potential
increases. The site is not within a State of California Liquefaction Hazard Zone (CDMG, 1999) or City of Santa
Monica Liquefaction Risk Zone (City of Santa Monica, 2018).

Localized seepage was encountered in two of our prior borings between the depths of 22 and 57 feet bgs in the
northeastern portion of the medical center campus (north of Santa Monica Boulevard). Groundwater was not
encountered in our prior borings elsewhere in the potential development area. Our recent borings and borings
by AECOM encountered groundwater at depths between 110 and 115 feet below the existing grade. The historic-
high groundwater level is estimated to be deeper than 40 feet below the ground surface at the site (CDMG, 1998.)

Based on the results of our nearby prior borings, the soils below the historic-high groundwater level are generally
dense and stiff; therefore, the liquefaction potential beneath the site is anticipated to be low. Nevertheless, a site-
specific liquefaction evaluation will be required in accordance with the City of Santa Monica Guidelines for
Geotechnical Reports for each new project site.

Seismically-induced dry settlement is often caused by loose to medium-dense granular soils densified during
ground shaking. Uniform settlement beneath a given structure would cause minimal damage; however, because
of variations in distribution, density, and confining conditions of the soils, seismically-induced settlement is
generally non-uniform and can cause serious structural damage. Dry and partially saturated soils as well as
saturated granular soils are subject to seismically-induced settlement. The seismically-induced (dry) settlement will
depend on the depth of excavation and will need to be evaluated on a site-specific basis for each new project site.
However, based on the currently available data and the anticipated depths of excavation, the seismically-induced
settlement is not anticipated to exceed ¥ inch, which can be mitigated with compliance with current building
codes and engineering practices.

The site is at an elevation of about 150 feet above mean sea level. The site is not located in a Tsunami Inundation
Area (CGS, 2009.) Therefore, tsunamis (seismic sea waves) are not considered a significant hazard at the site.

According to the County of Los Angeles Safety Element (1990), the site is not located downslope of any large
bodies of water that could adversely affect the site in the event of earthquake-induced dam failures or seiches

(wave oscillations in an enclosed or semi-enclosed body of water).

The site is located in an area of 0.2% annual chance flood (Zone X) as designated by the Federal Emergency
Management Association (FEMA, 2014). Therefore, the potential for flooding to affect the site is considered low.
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The site is not within an area of known subsidence associated with fluid withdrawal (groundwater or petroleum),
peat oxidation, or hydrocompaction [California Division of Oil, Gas, and Geothermal Resources (DOGGR), 2018.]

The site is not located in an oil field (DOGGR, 2018.) Plugged and abandoned oil exploration holes are not known
to be located near the site; however, there is a remote possibility that undocumented wells could be encountered
during construction. Any well encountered would need to be properly abandoned in accordance with the current
requirements of the California Division of Oil, Gas, and Geothermal Resources.

The majority of the site is paved and therefore not subject to erosion. Landscape areas are constructed such that
runoff is directed toward area drains or paved areas where runoff is directed to storm drains. Design and
construction of future facilities and improvements should collect runoff and direct it to area and storm drains.
Unpaved areas should be graded and landscaped such that runoff is directed toward area drains or storm drains.
Irrigation should be minimized. If design, construction and maintenance of future facilities and improvements for
the Phase II Project are performed in accordance with applicable standards, the potential for erosion is anticipated
to be low.

4.6 Geologic Conclusions

Based on the available geologic data, active faults with the potential for surface fault rupture are not known to be
located beneath or projecting toward the site. In our opinion, the potential for surface rupture at the site due to
fault plane displacement propagating to the ground surface during the design life of the project is considered low.
Although the site could be subjected to strong ground shaking in the event of an earthquake, this hazard is
common in Southern California and the effects of ground shaking can be mitigated by proper engineering design
and construction in conformance with current building codes and engineering practices.

The site is relatively level and not susceptible to slope stability hazards. The potential for other geologic hazards

such as liquefaction, tsunamis, inundation, seiches, flooding, methane gas, and subsidence affecting the site is also
considered low.
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5.0 Preliminary Recommendations

5.1 General

As previously stated, a master planning study is being conducted for the Providence Saint John's Health Center
Phase II Project. Specific details of the Phase II Project are still being developed. Therefore, the recommendations
contained in this report are considered preliminary and a comprehensive geotechnical investigation(s) will need to
be performed at a later date when more specific project details are developed as required by the City of Santa
Monica Building and Safety Divisions at the time of plan check Content requirements of the required
comprehensive geotechnical investigation(s) and report(s) are presented in the City of Santa Monica “Guidelines
for Geotechnical Reports, City of Santa Monica Building and Safety,” dated March, 2010. Those Guidelines provide
minimum standards and a recommended format for geotechnical reports submitted to the City and explain the
City's geotechnical review process. Those Guidelines require the content of geotechnical reports to include, among
other things (and depending on the project), the (a) purpose and scope of the study; (b) a description of the site
studied; (c) a description of the proposed development; (d) previously collected geotechnical data relied upon; (e)
a description of the field explorations conducted; (f) a description of the groundwater conditions; (g) materials test
data; (h) geotechnical analysis and findings; (i) identification and mitigation of risks; (j) figures, maps, and
attachments supporting the report; (k) a seismic hazard evaluation (including fault rupture hazards, ground
shaking, CBC seismic design factors, liquefaction, and settlement); (I) an evaluation of possible hydrocollapse, soil
expansion, and settlement/heave; (m) an evaluation of slope stability; (n) conclusions and geotechnical
recommendations; (o) references and appendices.

The existing fill soils are not considered suitable for support of new structures on conventional spread/continuous
footings. If the existing fill soils are excavated and replaced as properly compacted fill, relatively light at-grade
buildings may be supported on spread/continuous footings established on properly compacted fill and the floor
slabs may be supported on grade. However, since the upper silty soils may be susceptible to hydroconsolidation
and become weaker and more compressible when wet and the upper clayey soils may be somewhat expansive,
remedial grading may be required for support of footings and floor slabs for at-grade structures. Such remedial
grading measures would likely consist of the placement of approximately two feet of properly compacted fill
beneath footings and floor slabs. This fill soil will need to consist of relatively non-expansive soils, which may be
derived from on-site excavations or imported to the site.

Based on the data obtained from our prior borings, excavations for buildings containing one or more basement
levels are anticipated to remove the existing fill soils. Remedial grading measures will likely not be required for
support of new relatively heavy (maximum dead-plus-live column loads on the order of 1,500 kips or less)
structures containing one or more basement levels; it will likely be feasible to support such structures on
conventional spread/continuous footings underlain by undisturbed natural soils at the basement level.

For heavier structures with subterranean levels, relatively heavy at-grade structures, or structures with large
overturning loads, the use of drilled cast-in-place concrete piles may be required for foundation support. However,
for pile-supported subterranean structures, the lower floor slab may still be supported on grade; for at-grade pile-
supported structures, the floor slab may be supported on-grade after the remedial grading measures described
above are performed. However, since a significant amount of gravel was encountered in some areas, with some
cobbles and boulders, the installation of drilled piles could be difficult, particularly where groundwater seepage
was encountered. Special techniques, such as the use of casing, drilling mud, and/or specialty augers, could be

12

&
L



Providence Health System-Preliminary Geotechnical Consultation
Project 4953-14-0991
November 14, 2014 (Revised June 15, 2018)

necessary to drill through cobble and boulder layers and to prevent caving of the sidewalls during drilling. Blasting
and percussive pile driving will not be required.

5.2 Foundations

If the existing fill soils are excavated and replaced as properly compacted fill, relatively light at-grade buildings
may be supported on conventional spread/continuous footings underlain by a layer of properly compacted fill.
Spread footings carried at least 1 foot into the properly compacted fill and at least 2 feet below the lowest adjacent
grade or floor level may be designed to impose a net dead-plus-live load pressure of 2,500 pounds per square
foot.

Relatively heavy structures with subterranean levels may also be supported on conventional spread/continuous
footings established in the undisturbed natural soils. Spread footings carried at least 1 foot into the undisturbed
natural soils and at least 2 feet below the lowest adjacent grade or floor level may be designed to impose a net
dead-plus-live load pressure of 6,000 pounds per square foot.

The excavations should be deepened as necessary to extend into satisfactory soils. A one-third increase may be
used for wind or seismic loads. The recommended bearing values are net values, and the weight of concrete in the
footings may be taken as 50 pounds per cubic foot; the weight of soil backfill may be neglected when determining
the downward loads.

Building settlements will depend on the magnitude of the structural loads. However, it is anticipated that the
settlement of new structures, supported on spread footings in the manner recommended above, will be less than
1 inch with differential settlements of less than ¥z inch between adjacent columns. In addition, new structures
should be designed to accommodate the dynamic settlement, as discussed previously, in addition to the static
settlement given above.

Lateral loads may be resisted by soil friction and by the passive resistance of the soils. A coefficient of friction of 0.4
may be used between spread footings and the floor slab and the supporting soils. The passive resistance of the soils
may be assumed to be equal to the pressure developed by a fluid with a density of 250 pounds per cubic foot. A
one-third increase in the passive value may be used for wind or seismic loads. The frictional resistance and the passive
resistance of the soils may be combined without reduction in determining the total lateral resistance.

For heavier structures with subterranean levels, relatively heavy at-grade structures, or structures with large
overturning loads, the use of drilled cast-in-place concrete piles may be required for foundation support. For
preliminary estimating purposes, the downward and upward capacities of 24-inch diameter drilled cast-in-place
concrete piles as a function of penetration below pile cap are presented on Figure 7, Drilled Pile Capacities. The
capacity of other size piles may be assumed to be proportional to their diameter. The pile capacities shown on
Figure 7 are for dead-plus-live load capacities; a one-third increase may be used for wind or seismic loads. The
capacities presented are based on the strength of the soils; the compressive and tensile strengths of the pile
sections should be checked to verify the structural capacity of the piles.
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We anticipate that the settlement of new structures, supported on drilled cast-in-place concrete pile foundations
in the manner recommended, will be less than ¥z inch with differential settlements of less than % inch between
adjacent columns.

Due to the potential for significant amounts of gravel to be encountered beneath the site in some areas, with some
cobbles possible, the installation of drilled piles could be difficult, particularly where groundwater seepage was
encountered. Special techniques, such as the use of casing, drilling mud, and/or specialty augers, could be
necessary to drill through cobble and boulder layers and to prevent caving of the sidewalls during drilling. Caving
should also be anticipated within the sandy deposits.

5.3 Seismic Design Parameters

We have determined the seismic design parameters in accordance with the 2016 CBC and ASCE 7-10 Standard
(ASCE, 2010) using the United States Geological Survey (USGS) Seismic Design Maps Web Application. The CBC
Site Classification is to be determined based on Table 20.3-1 in ASCE 7-10, as summarized in the table below:

Site Classification

. Vs av Su-av
Site Class (feet per s?acond) Navg (pounds per séuare foot)
A. Hard Rock >5,000 NA NA
B. Rock 2,500 to 5,000 NA NA
C. Very dense soil and soft rock 1,200 to 2,500 >50 >2,000
D. Stiff soil 600 to 1,200 15 to 50 1,000 to 2,000
E. Soft clay soil <600 <15 <1,000
F. Soils requiring site response analysis NA NA NA
where: Vs.avg = average shear wave velocity within the upper 100 feet

Navg
Su—avg

average Standard Penetration Test blowcount within the upper 100 feet
average undrained shear strength within the upper 100 feet

Accordingly, the CBC Site Class for the project site was determined to be Site Class “C" based on the results of our
prior explorations, nearby shear wave velocity data, the anticipated basement depths, and a review of the local soil
and geologic conditions. The mapped seismic parameters for the site are presented in the table below. The values
in the table below are to be used by the structural engineer in designing the structures to resist the effects of
earthquake motions in accordance with Section 1613 of the 2016 CBC; no other special seismic design
requirements are associated with CBC Site Class "C".
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Parameter Mapped
Value
Ss (0.2 second period) 2.09g
S1 (1.0 second period) 0.77g
Site Class C
F. 1.0
Fv 1.3
Swms = FaSs (0.2 second period) 2.09g
Swv1 = F\S1 (1.0 second period) 1.01g
Sps = 2/3 x Sws (0.2 second period) 1.39g
Sp1 = 2/3 x Sm1 (1.0 second period) 0.67g

By: WL 11/12/14, Checked By: MM 11/12/14

where: Ss = mapped risk-targeted maximum considered earthquake (MCEg), 5%
damped, spectral response acceleration parameter at short periods.

S1 = mapped MCEg, 5% damped, spectral response acceleration
parameter at a spectral period of 1 second.

Sws = mapped MCEg, 5% damped, spectral acceleration response
acceleration parameter at short periods adjusted for site effects.

Sm1 = mapped MCEg, 5% damped, spectral acceleration response
acceleration parameter at a spectral period of 1 second adjusted for
site effects.

Sps = mapped design, 5% damped, spectral acceleration response
acceleration parameter at short periods adjusted for site effects.

Sp1 = mapped design, 5% damped, spectral acceleration response
acceleration parameter at a spectral period of 1 second adjusted for
site effects.

The mapped geometric mean peak ground acceleration (PGAw) for the Maximum Considered Earthquake (MCEg)
at the site is 0.80g.

5.4 Excavation, Slopes, and Groundwater Control

As previously stated, new structures may by underlain by up to five levels of subterranean parking which may
extend to a depth of approximately 60 feet below the existing grade. Since groundwater seepage was encountered
in two of our prior borings within and near the proposed development areas at depths as shallow as 22 feet below
the existing grade, groundwater control measures may be required during construction of the foundations and
lower levels, particularly within the proposed development sites north of Santa Monica Boulevard. However, since
groundwater was not encountered within the likely excavation depths (only groundwater seepage), significant
dewatering using wells is not anticipated to be required and a system of trenches and sumps may be adequate
during construction if seepage is encountered. Although not anticipated, the need for dewatering and a sub-floor
drainage system should be assessed based on the current groundwater conditions underlying each proposed
building site as determined by new borings. However, all retaining walls and walls below grade should be
thoroughly waterproofed and provided with drainage or designed to resist hydrostatic pressures.
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Based on the maximum depth of excavation planned and the proximity of existing buildings to the proposed
development sites, shoring is anticipated to be required. One method of shoring would consist of steel soldier
piles placed in drilled holes, backfilled with concrete, and tied back with earth anchors if necessary. Where the
necessary space is available, temporary unsurcharged embankments may be sloped back at 1:1 without shoring.
Adjacent to existing structures, the bottom of any unshored excavation should be restricted so as not to extend
below a plane drawn at 1%2:1 (horizontal to vertical) downward from the foundations of existing structures.

Where excavations expose wet clayey soils, which may be present in some areas depending on the planned depth
of excavation, to provide a working base for men and equipment, a layer of select granular material, at least 1-
foot-thick, may be necessary over the excavated surface. Preferably, this layer should consist of 1%2-inch crushed
rock. As an alternative, a concrete slab (or “waste” slab), at least 4 inches thick, could be placed at the bottom of
the excavation. This could be done to allow for placement of waterproofing and construction of reinforcement, as
required, without disturbance of the upper natural soils.

The excavations should be observed by personnel of our firm so that any necessary modifications based on
variations in the soil conditions encountered can be made. All applicable safety requirements and regulations,
including OSHA regulations, should be met.

5.5 Grading

The existing fill soils are not considered suitable for support of new structures on conventional spread/continuous
footings. If the existing fill soils are excavated and replaced as properly compacted fill, relatively light at-grade
buildings may be supported on spread/continuous footings established on properly compacted fill and the floor
slabs may be supported on grade. However, since the upper silty soils may be susceptible to hydorconsolidation
and become weaker and more compressible when wet and the upper clayey soils may be somewhat expansive,
remedial grading may be required for support of footings and floor slabs for at-grade structures. Such remedial
grading measures would likely consist of the placement of approximately two feet of properly compacted fill
beneath footings and floor slabs. This fill soil will need to consist of relatively non-expansive soils, which may be
derived from on-site excavations or imported to the site.

Based on the data obtained from our prior borings, excavations for buildings containing one or more basement
levels are anticipated to remove the existing fill soils. Remedial grading measures will likely not be required for
support of new relatively heavy structures containing one or more basement levels; it will likely be feasible to
support such structures on conventional spread/continuous footings underlain by undisturbed natural soils at the
basement level.

All required fill should be uniformly well compacted and observed and tested during placement.

After the site is cleared and any existing fill soils are excavated as recommended, the exposed natural soils should
be carefully observed for the removal of all unsuitable deposits. Next, the exposed soils should be scarified to a
depth of 6 inches, brought to near-optimum moisture content, and rolled with heavy compaction equipment. At
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least the upper 6 inches of the exposed soils should be compacted to at least 90% of the maximum dry density
obtainable by the ASTM Designation D1557 method of compaction.

Any required fill should be placed in loose lifts not more than 8-inches-thick and compacted. The fill should be
compacted to at least 90% of the maximum density obtainable by the ASTM Designation D1557 method of
compaction. The moisture content of the on-site soils at the time of compaction should vary no more than 2%
below or above optimum moisture content. The moisture content of the on-site clayey soils at the time of
compaction should be between 2% and 4% above optimum moisture content.

The on-site soils, less any debris or organic matter, can be used in required fills. However, because of their
somewhat expansive characteristics, the on-site clayey soils should not be used within approximately two feet of
the subgrade for floor slabs, pavement, and other exterior concrete walks and slabs. Cobbles larger than 4 inches
in diameter should not be used in the fill. Any required import material should consist of relatively non-expansive
soils with an expansion index of less than 35. The imported materials should contain sufficient fines (at least 15%
passing the No. 200 sieve) so as to be relatively impermeable and result in a stable subgrade when compacted. All
proposed import materials should be approved by our personnel prior to being placed at the site.

In computing fill quantities, a shrinkage of about 10% can be expected when excavating and compacting the soils
to 90% as recommended. That is, it will require about 1.1 cubic yards of excavation to make 1 cubic yard of
compacted fill.

5.6 Geotechnical Observation

The reworking of the upper soils and the compaction of all required fill should be observed and tested during
placement by a representative of our firm. Our representative should observe the preparation of the site, shoring
installation, fill placement operations, and foundation excavations. He should also approve materials proposed to
be placed in fills and test the in-place fill materials for conformance to the project specifications and our
recommendations.

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

inspection(s). The contractor should be familiar with the inspection requirements of the reviewing agencies.

5.7 Impacts After Recommendations

With compliance with applicable regulations and implementation of the recommendations identified in this report,
as may be modified by the required comprehensive geotechnical investigation, the geology and soils impacts of
the Project would be less than significant.
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6.0 Basis for Recommendations

The recommendations provided in this report are based upon our understanding of the described project
information and on our interpretation of the data collected during our previous and recent subsurface explorations.
We have made our recommendations based upon experience with similar subsurface conditions under similar
loading conditions. The recommendations apply to the specific project areas and types discussed in this report;
therefore, any change in the locations or structure types should be provided to us so that we can review our
conclusions and recommendations and make any necessary modifications.

The preliminary recommendations provided in this report are also based upon the assumption that the necessary
geotechnical observations and testing during construction will be performed by representatives of our firm. The
field observation services are considered a continuation of the geotechnical investigation and essential to verify
that the actual soil conditions are as expected. This also provides for the procedure whereby the client can be
advised of unexpected or changed conditions that would require modifications of our original recommendations.
In addition, the presence of our representative at the site provides the client with an independent professional
opinion regarding the geotechnically-related construction procedures. If another firm is retained for the
geotechnical observation services, our professional responsibility and liability would be limited to the extent that
we would not be the geotechnical engineer of record.
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Table 1

Major Named Faults Considered to be Active in
Southern California



Table 1
Major Named Faults Considered to be Active
in Southern California

Fault Maximum Slip Rate  Distance From Site Direction
(in increasing distance) Magnitude (mm/yr.) (miles) From Site
Compton Thrust 71 (a) BT 09 0* NA
Santa Monica 6.6 (a) RO 1.0 0.8 N
Malibu Coast 6.7 (a) RO 0.3 31 WNW
Hollywood 64 (@ RO 1.0 48 NE
Palos Verdes 73 (a) SS 3.0 49 SW
Northridge Thrust 70 (a) BT 15 7.8 N
Puente Hills Blind Thrust 71 (@ BT 0.7 9.0 E
Upper Elysian Park Thrust 64 (a) BT 13 10 ENE
Anacapa-Dume 75 (@ RO 3.0 12 W
Verdugo 6.9 (a) RO 0.5 14 NE
Raymond 6.5 (a) RO 15 15 ENE
Sierra Madre (San Fernando) 6.7 (a) RO 2.0 17 N
Santa Susana 6.7 (@ RO 5.0 19 N
Sierra Madre 72 (a RO 2.0 19 NE
San Gabriel 72 (@ SS 1.0 21 NNE
Simi-Santa Rosa 70 (a) RO 1.0 22 NNW
Whittier 6.8 (@ RO 2.5 26 ESE
Holser 6.5 (a) RO 04 27 N
Clamshell-Sawpit 6.5 (@ RO 0.5 28 ENE
Oak Ridge 70 (a) RO 4.0 29 NNW
San Cayetano 70 (@ RO 6.0 32 NNW
San Jose 64 (@ RO 0.5 34 E
San Joaquin Thrust 6.6 (a) BT 0.5 40 SE
San Andreas (Mojave S.Section) 74 (@) SS 29.0 41 NE
Chino-Central Avenue 6.7 (a) RO 1.0 43 E
Cucamonga 69 (@ RO 5.0 45 E
Elsinore (Glen Ivy Section) 6.8 (a) SS 5.0 48 ESE
San Jacinto (SB Section) 6.7 (a) SS 6.0 55 ENE
Santa Ynez 71 (@) SS 2.0 55 NW
San Andreas (SB N.Section) 75 (@) SS 22.0 59 ENE
Santa Cruz Island 70 (@) RO 1.0 59 W
(@) California Geological Survey, 2003, 2008 Prepared by: PER 8/15/14
SS  Strike Slip Checked by: RM 11/13/14

NO Normal Oblique

RO Reverse Oblique

BT Blind Thrust

* At depth, does not come to surface



Table 2

Selected Quaternary Faults in Southern
California



Table 2
Selected Quaternary Faults in Southern California

Fault Maximum Slip Rate  Distance From Site  Direction
(in increasing distance) Magnitude (mm/yr.) (miles) From Site
Charnock 65 () SS 0.1 3.5 ESE
Overland 6.0 () SS 0.1 3.7 E
Northridge Hills 6.6 (d) SS 1.2 14 NNE
Norwalk 6.7 (¢) RO 0.1 24 ESE
Los Alamitos 6.2 (b) SS 0.1 25 SE
Duarte 6.7 (¢ RO 0.1 29 ENE
El Modeno 6.5 (b) NO 0.1 34 ESE
(b) Mark, 1977 Prepared by: PER 8/15/14
()  Slemmons, 1979 Checked by: RM 11/13/14
(d)  Wesnousky, 1986
SS  Strike Slip

NO Normal Oblique
RO Reverse Oblique



Figure 1

Vicinity Map
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Figure 2

Plot Plan
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Figure 3

Local Geologic Map
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Figure 4

Seismic Hazards Map
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Figure 5

City of Santa Monica Geologic Hazards
Map
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Figure 6

Regional Fault and Seismicity Map
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Figure 7

Drilled Pile Capacities
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Santa Monica, California Figure 7




Appendix A

Previous Field Explorations



Previous Fault Investigation (4953-14-0992)
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P:\4953 GEOTECH\2014-PROJ\140992 ST JOHNS\3.2 ALL FIELD NOTES\GINT LOGS.GPJ 4/26/18

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i = Martini Drilling / CME 75
E< Z &}
ga g o E s Z oG DRILLING METHOD BOREHOLE LOCATION B-l
gé z e - rd % g 2 2 Q |Soil Core See Plan

ol O = =
E5l E | E | 2|2 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| F | B |E3|28|E Sepembers, 2014 6 Inches 147.1 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
>
%; ] F Asphalt Concrete (5 inches thick) over Base (4 inches thick)
Zi 0
oF l SM| FILL
7 ] SILTY SAND - strong brown (7.5Y 4/6), slightly moist
g
EQC L |
SE| 145
Sz
o
ge . 7
ge
B<
&2 |
mX 7
og
2
e
o< 5
Zg 1
3%
s
S T i o SM | OQUATERNARY ALLUVIAL FAN DEPOSITS |
a5 L1160 SILTY SAND with GRAVEL - gray (10YR 5/1), slightly moist, fine to coarse
25 B sand, approx 20 to 35 percent fine to medium gravel, angular to subangular
Ex| 140 ]
<= 2
gz 0
gg ] i No core recovery from 8.0 to 10.0 feet
Sk
= | .
Sz
e~
2 10
S b SM/ SILTY SAND to SANDY SILT - dark yellowish brown (10YR 4/4), slightly
e ML moist
i~
LE <
= E h )
<3
Ze i |
SE| 135 1| 2 | 94 . .
Ex ML CLAYEY SILT - olive brown (2.5Y 4/3), moist, few fine sand layers (up to 1/4
25 inch thick), crudely bedded, thinly
S ]
o< ]
=
%% E ] At 13.9 to 14.1 feet: Paleosol brown (7.5YR 4/4), poor ped development
[} —
e
(’28 15 No core recovery from 14.7 to 15 feet
oa 1 SM/ SILTY SAND to SANDY SILT - brown (7.5YR 4/2), moist, fine to coarse
%é ML sand, approx 5 to 10 percent fine gravel
EE
g | |
£ ML | CLAYEY SILT - brown (10YR 4/3), moist
X<
&S
Bz
ES| 130 A
& E 2 3 1100
2
20 . ]
am
h

& |
[&Ja b At 19 feet: Dark yellowish brown (10YR 4/4), approx 10 percent fine sand,
%% approx 2 to 5 percent fine gravel
=17 -

Field Geologist: MAS
Prepared/Date: JF 9/18/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: Ala
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P:\4953 GEOTECH\2014-PROJ\140992 ST JOHNS\3.2 ALL FIELD NOTES\GINT LOGS.GPJ 4/26/18

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i = Martini Drilling / CME 75
== z |o £ B-1
ga = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
sa| € . z 22289 (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| F | B |E3|28|E Sepembers, 2014 6 Tnches 147.1 feet
%i E = < |2<| 22| 5 |GROUND-WATER READINGS
§E % = Groundwater level was encountered at 115 feet below the ground surface.
>
%; ] SM SILTY SAND - dark yellowish brown (10YR 4/4-4/6), moist, fine to medium
z3 sand, approx 5 percent clay
%B At 20 to 20.3 feet: Approx 10 to 15 percent fine to coarse gravel, angular to
et 4 b subangular
Z1=
Zwn
oZ
=
5 = 125 1
to)Z 2 4 1100
o
©
ge I ] At 22.9 to 23 feet: Approx 10 percent fine to medium gravel, subangular to
g angular
B<
&2 I
=1 .
B«
5% At 24.6 to 25 feet: Black, carbon specks
2l 7
ég At 25.5 feet: Dark yellowish brown (10YR 4/4), fine sand, less clay
ég i SC CLAYEY SAND - dark yellowish brown (10YR 4/4), moist, some Lean Clay

1%}
=
; = 120 1
52 305|100
Z 2 At 27.6 feet: Becomes crudely bedded, thinly
=] I .
ISP SP-| POORLY GRADED SAND with SILT - dark yellowish brown (10YR 4/4-4/6),
25 B | SM moist, fine sand
2.
5; SC CLAYEY SAND - dark yellowish brown (10YR 4/4), moist

m
g; = 30
ﬁa SP- POORLY GRADED SAND with CLAY - dark yellowish brown (10YR 4/4),
L‘Eé | i SC moist, fine sand, approx 10 to 15 percent clay
= ]
<
=

F
g 2| 15 i
= 3 6 | 100
a
?Z)é It | At 32.7 feet: Manganese rich layers
82
S ] CL | LEAN CLAY - dark yellowish brown (10YR 3/4), moist
35 1 SP- POORLY GRADED SAND with CLAY - dark yellowish brown (10YR 4/4),
=) SC moist, fine to medium sand, approx 5 to 10 percent clay
BS
83 > SP-| POORLY GRADED SAND with SILT - dark yellowish brown (10YR 4/4),
% & SM moist, fine to medium sand
=L

o .|
Ez At 36.2 feet: Yellowish brown (10YR 5/6), few silty layers (up to 1/2 inch
5o thick)
o L b
=20 M 4|7 |94
22
20 1 ]
am
2
o5 i |
2o 1
wn
Zm
D
Iz 40 N No core recovery from 39.7 to 40 feet

Field Geologist: MAS
Prepared/Date: JF 9/18/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: Alb
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P:\4953 GEOTECH\2014-PROJ\140992 ST JOHNS\3.2 ALL FIELD NOTES\GINT LOGS.GPJ 4/26/18

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
i = Martini Drilling / CME 75
=k Zz |o £ B-1
< a = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan
ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| F | B |E3|28|E Sepembers, 2014 6 Inches 147.1 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
= ,\
%E ] N'Tsp
z
z=
Tin I 1
“im
Zwn
oZ
EC
<=l 105 1 4 8 |92
3}
82 At 42.3 to 42.6 feet: Coarsens to medium sand with some fine
os
ge I 7
ge
i3
=
Sg I ] At 43.9 to 44 feet: Very dark brown (7.5YR 2.5/3), some coarse sand
a
= & At 44 .4 feet: Becomes pale yellow (2.5Y 7/4), fine sand, some silt
o< L oas No core recovery from 44.6 to 45 feet
F SP- | POORLY GRADED SAND with CLAY - strong brown (7.5YR 5/6), moist,
5‘: SC crude, sorted layers
%E + n At 45.8 t0 46.1 feet: Light yellowish brown (2.5Y 6.4), moist, fine sand
e
Bun
Bz
i L i
22| 100 5199 _ . .
aE, At 47.2 feet: Very dark brown (7.5YR 2.5/2), coarser layer (1/2 to 1 inch thick)
%E At 47.3 feet: Pale yellow (2.5Y 7/4), fine sand, some medium
= = 4
5
Sk
ze + 1
oz
=1
= = No core recovery from 49.6 to 50 feet
8| po
= SP
&a
i~
:ﬁ i At 51.1 to 52.2 feet: Few coarse sand layers (up to 1/4 inch thick), coarse sand
x= coated with very dark brown (7.5YR 2.5/2)
z= L i
SEl % 5110 | 94
ez
25
gl
mA
22
42 + :
20
£
29 L ss No core recovery from 54.7to S5 feet .
on ] SP- NEAR SHORE DEPOSITS
1= SM POORLY GRADED SAND with SILT - pale yellow (2.5Y 7/3), moist, fine
EE sand, few crude laminae of fine to medium sand layers (1/4 to 1/2 inch in size)
E i |
=
4
GES |} .
ce| 6 | 11| 9%
a
<Z:% At 57.6 feet: Fine to coarse sand layer (1/4 to 1 inch thick)
- L |
20 .
am
2
o5 | |
2o 1
wn
Zm
D
Lz 60 q No core recovery from 59.8 to 60 feet

Field Geologist: MAS
Prepared/Date: JF 9/18/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: Alc
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P:\4953 GEOTECH\2014-PROJ\140992 ST JOHNS\3.2 ALL FIELD NOTES\GINT LOGS.GPJ 4/26/18

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

m:é ; o Martini Drilling / CME 75 B 1
H -
2| & = Z - | DRILLING METHOD BOREHOLE LOCATION .
22| = z |Ez|2E Y (Continued)
gé Z. & - rd % S 2 2 Q |Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
=~ S| &8 | 2= E 25| Z& | & | September 8, 2014 6 Inches 147.1 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % E Groundwater level was encountered at 115 feet below the ground surface.
S A
%; ] N[ Sp- Pockets of fine sand
za SM
E=
T 1 ]
“im
Zwn
=
SE| ss-f 16 | 12] 88
1937)
Sz
os
ge I 7
=
B<
&2 i |
A 7
a
Bg No core recovery from 64.4 to 65 feet
o< |
= e SP- Pockets of fine sand
A< SM
s
<< 1 1
e
Bn
Bz
i L |
g2l 80 7 13| 92

=
—E

i
gzl ||
=2l
Sk
= + .
oz
=1
= = No core recovery from 69.6 to 70 feet
O o~ 70
= E SP-
2l SM
Eo h
=m
ié At 71.5 to 72.3 feet: Laminated with Silty Sand and Poorly Graded Sand with
z L i ilt
| 7| 14| 92 St
£z
25
gl
@A
22
42 + :
25

F
85 No core recovery from 74.6 to 75 feet
83 " SP-| POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/3),
= SM slightly moist, fine sand, approx 10 to 15 percent medium, approx 1 percent
EE fine gravel, subangular
£0 1 ]
2<
42 8 151 76
© L |
=9 70—
=
2
20 1 ]
2 I . No core recovery from 78.8 to 80 feet
=2

80 ,\\l

Field Geologist: MAS
Prepared/Date: JF 9/18/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: Ald
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

= :C] E o Martini Drilling / CME 75 B- 1
=] e o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
=2 = — 2 122|258 e (Continued)
g I =z S . | O |65 g = 8 Soil Core See Plan
gé 2 = | z 2 1S% & 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
= | s |8|= Ei) 25| Z& | & | September 8, 2014 6 Inches 147.1 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
e
%; 1 SM/ SILTY SAND and POORLY GRADED SAND with SILT - light yellowish
éﬂ SP-SM  brown (2.5Y 6/4), moist, fine sand, laminated, few laminae oxidized

=
.
“im
Zwn
ez 8 16 | 74
== . ]
5 E 65—
Sz
os
ge I 7
=
52 | | No core recovery from 83.7 to 85 feet
.
P
Ea

< -
%g % SM|  SILTY SAND - olive yellow (2.5Y 6/6), moist, fine sand
<<
a<
Zg + - SP- POORLY GRADED SAND with SILT - light olive brown (2.5Y 5/4), moist,
Eg SM approx 10 to 15 percent fine to medium gravel, angular to subangular

1%}
=)
Eé 60—t R At 86.8 feet: Poorly Graded Sand with Silt and Gravel, approx 30 to 35 percent
jé 9 17 | 96 fine to coarse gravel, subrounded to angular
Zm SP | POORLY GRADED SAND - yellowish brown (10YR 5/8), moist, fine to
Eﬂ I ] medium sand, approx 5 to 10 percent coarse, oxidized

O
<
Sk
= + .
oz
<o
3%" 1+ 90 No core recovery from 89.8 to 90 feet
v1a) SP POORLY GRADED SAND - brownish yellow (10YR 6/8), moist, fine to
A
= medium sand
23 L]
.

[Sa}
<=
2E | 1 At 91.7 feet: Few very dark brown (10YR 2/2), laminated, oxidized
oF| 55 9 | 18| 92
ez
Ak
Z O
8g a1 ] At 92.9 feet: Approx 10 to 20 percent coarse sand
mA
22
42 + :
25

H
85 No core recovery from 94.6 to 95 feet
53 T SP | POORLY GRADED SAND - light yellowish brown (2.5Y 6/4), moist, fine to
% = coarse sand, approx 40 percent coarse, approx 5 to 10 percent fine to coarse
EZ gravel, rounded to subrounded
2 I
2<
&% 10 | 19 | 76 At 96.6 t0 96.9 feet: Fine sand layers
© L |
=Q 50—
=) SP. At 97.2 feet: Cobble (3 inches in diameter)
ZZ sM | POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/4),
2t + E moist, fine sand, oxidized stains
am At 98.1 feet: Approx 30 percent fine to coarse gravel, subrounded to subangular
%i’é At 98.2 feet: Silty Sand with Gravel to Poorly Graded Sand with Silt layer (1/2
Qe i | inch thick), brown (7.5YR 3/3)
ié No core recovery from 98.8 to 100 feet
=2

100 ,\\l

Field Geologist: MAS
Prepared/Date: JF 9/18/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: Ale
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P:\4953 GEOTECH\2014-PROJ\140992 ST JOHNS\3.2 ALL FIELD NOTES\GINT LOGS.GPJ 4/26/18

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i :C] ; o Martini Drilling / CME 75 B 1
H -
=2 & o Z - | DRILLING METHOD BOREHOLE LOCATION .
=2 < z |Ez|2g|Y (Continued)
gé Z. 5 - rd % S 2 2 Q |Soil Core See Plan
gé 2 = | z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
= | s |8|= Ei) 25| Z& | & | September 8, 2014 6 Inches 147.1 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
85 % E Groundwater level was encountered at 115 feet below the ground surface.
]
= ,\
g2 ] NTSP-| POORLY GRADED SAND with SILT to SILTY SAND - light yellowish brown
EE SM (2.5Y 6/3), slightly moist, fine sand

=
.
“im
g
=0
;E 45— 1 10 | 20 | 88 At 101.9 to 102.1 feet: Cobbles, coarse sand layers
8% At 102.1 feet: Poorly Graded Sand with Silt
a‘é At 102.3 feet: Micaceous layer
ZE s 4 At 102.6 feet: Fine to medium sand, increase oxidation with depth
& = At 103.2 feet: Moist, approx 15 to 30 percent fine to medium gravel,
As subrounded to angular, oxidized layers
oé s 4 At 103.6 feet: Poorly Graded Sand with Silt, fine sand, oxidation staining
[sa}

Q
E;’:‘: No core recovery from 104.4 to 105 feet
o< -
g 2 4105 SP- POORLY GRADED SAND with SILT - light olive brown (2.5Y 5/3), moist,
== SM fine sand
s
<< T
e
Bun
Bz
=5
ezl 40 A
SE 11| 21 | 100

i
ezl |
=2l
Sk
= + .
oz
<o

m
g; =110 SP POORLY GRADED SAND - light brownish gray (2.5Y 6.2), moist to wet, fine
Ea sand, few oxidized laminae
Lﬂ <
= E ol )
<3
2E
G| 35+ 111 ] 22| 86
£z
25
gl
mA
22
42 + :
=)
‘é% No core recovery from 114.3 to 115 feet

<
w1 &) |
82 T SP At 115 feet: Wet, approx 10 to 15 percent slate gravel, subangular
zel 1 ! ! ! r~<~-—-—-.--
oF CL MARINE DEPOSITS
ES + E LEAN CLAY - black (2.5Y 2.5/1), moist, medium to high plasticity
e
Bz
© L |
=gl 30 12 | 23 | 96
ZE At 117.4 feet: Abundant fine shell fragments
2 I .
am
2
o5 | |
2o 1
wn
=3
=17

120 |

Field Geologist: MAS
Prepared/Date: JF 9/18/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: Alf
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= :C] E o Martini Drilling / CME 75 B- 1
< 8 = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= & R ~ |Z2|25|8 1 ; (Continued)
éé % S “ o |&E QE Q Soil Core See Plan
E5l E | E | 2|2 2 1S% & 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| F | B |E3|28|E Sepembers, 2014 6 Inches 147.1 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
= ,\
52 b N ] sC No core recovery from 119.8 to 120 feet
Z5 CLAYEY SAND - black (2.5Y 2.5/1), moist, fine sand, approx 1 to 5 percent
%E | | CL fine gravel, shell fragments
Z A ] SANDY LEAN CLAY - black (2.5Y 2.5/1), moist, shell fragments, hard,
Z2 plastic
EC SC CLAYEY SAND - moist, fine sand
<= 25— 1
&7 12 | 24 | 100
-
Oé At 122.6 feet: black (2.5Y 2.5/1)
Em. 1 i SP-SM POORLY GRADED SAND with SILT - black (2.5Y 2.5/1), wet, fine sand
2 > CL LEAN CLAY - black (2.5Y 2.5/1), slightly moist, hard, plastic
52 i |
m 7
og
2
Ea
o< |
Zu 2 SPSM  POORLY GRADED SAND with SILT - fine sand, some medium
<<
s
<< 1 1
BE
E; At 126.5 feet: Fine to medium sand, some coarse
£
Em| 20 1
52 13 | 25 | 100 CL| LEANCLAY
Zm
= - §
< 1
8§ SP-SM  POORLY GRADED SAND with SILT - fine sand, some Silty Sand
2@ | CL| LEANCLAY
oz
e~
2 1
aE B0 END OF BORING AT 130 FEET
<
mZ NOTES:
=
zﬁ Hand augered upper 5 feet to avoid damage to utilities. Groundwater level was
= encountered at 115 feet below the ground surface. Borehole grouted with
5: 15+ . cement-bentonite slurry and patched with rapid cement.
£z
25
I .
mA
22
42 + :
25
S
=3 135 1
cA
28
=L
= 8 1
<
4
ES| 10 ]
=
2
20 1 1
am
2
o5 | |
) 1
23
D
=17
140
Field Geologist: MAS
Prepared/Date: JF 9/18/2014
Checked/Date: MAS 10/2/2014
Saint John's Medical Center LOG OF BORING
2121 Santa Monica Blvd., Santa Monica, CA| Project No.: 4953-14-0992 Figure: Alg
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(

CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i E o Martini Drilling / CME 75
E<
ga = o E s Z oG DRILLING METHOD BOREHOLE LOCATION B—2
gé Z. & - rd % g 2 2 Q |Soil Core See Plan

ol O = =
Zal E = | z 2 CE & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
> S| 5 |8|= Ei) 25| Z& | & | September 11,2014 6 Inches 148.2 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 113.5 feet below the ground surface.
e
g2 ] Asphalt Concrete (6 inches thick), no Base

m
e SM| FILL
_% 5 R SILTY SAND with GRAVEL - brown, slightly moist, fine to medium grained
“im 1
Zwn
oZ
EQC
=
3z
-
os
£ 145 1
ge
A<
&2 |
0% i
og
E2
o<l kL5 41 1 1 1 P
% g I3 ° SM QUATERNARY ALLUVIAL FAN DEPOSITS
< SILTY SAND with GRAVEL - light olive brown (2.5Y 5/3) and black (2.5Y
8= 1 B 2.5/1), slightly moist, approx 30 to 40 percent slate gravel, angular to
<3 | subangular
m o
52 1| 1]70
En °
Em ) b
= 5

i
< ] 8
g8 140
5z o
S No core recovery from 8.5 to 10 feet
ze 1
Sz 7
=1
2
e I GP-| POORLY GRADED GRAVEL with SILT and SAND - light olive brown (2.5Y
ﬁa ° g GM 5/3) and black (2.5Y 2.5/1), dry to slightly moist, approx 60 percent fine to
L‘Eé OC D | coarse gravel, subangular to angular, approx 30 percent sand to silt
Eo § L
=D o
i = 1 2 | 78 ° SILTY SAND with GRAVEL - light olive brown (2.5Y 5/3), slightly moist,
5: 1 R N approx 30 percent fine to medium gravel, subangular to angular
£z
25 - . .
o& n CL LEAN CLAY - light olive brown (2.5Y 5/3), slightly moist
gg 135+
Oz
<<
E% . — SILTY SAND with GRAVEL - light olive broan (2.5Y 5/3), slightly moist, 30%
2 S b gravel, fine to medium gravel, subangular to angular
8 > No core recovery from 13.9 to 15 feet
Yy
53 b TTTTSM|  SILTY SAND with GRAVEL - light olive brown (2.5Y 5/3) and black (2.5Y
B 2.5/1), slightly moist, approx 30 to 40 percent slate gravel, angular to
EE B subangular
£0 1 1
m =g
KBz 1 2 3 ] 80 °
£0
ZE | b
Zz 5
28 1
=2 130

o
~49)
85 |
= 2 E No core recovery from 19 to 20 feet
wn
=3 \
20
\

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A2a
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

= = Martini Drilling / CME 75
i S o artini Drilling B-2
=] e > o Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
22 = | - Z |1E2|28 |9 . (Continued)
g 3 =z ) .« | 2 % 5 g = 8 Soil Core See Plan

ol O = T
Zal E = | z 2 CE & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
< < 2| 8| = Ei) S| Z & | S |September 11,2014 6 Inches 148.2 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 113.5 feet below the ground surface.
e
g2 ] 5 SM | SILTY SAND with GRAVEL - light olive brown (2.5Y 5/3) and black (2.5Y
z3 2.5/1), slightly moist, approx 30 to 40 percent slate gravel, angular to
% 3 B subangular

= L |
Ga . o
Z2 At 21.3 feet: 2-inch thick Silt bed, light olive brown (2.5Y 5/3)
£9 | 1 2] 4|8 ° . . . :
Iz _ N At 22 feet: 2-inch thick Clay bed, light olive brown (2.5Y 5/3)

Z
=
Q é o]
g2 s 1 Q
ge o
A<
52 i i D
Eé ] No core recovery from 24.1 to 25 feet
=}
Ea
o< |
Z r» TJTTTSM|  SILTY SAND with GRAVEL - light olive brown (2.5Y 5/3) and black (2.5Y
a< 2.5/1), slightly moist, approx 30 to 40 percent slate gravel, angular to
=k B subangular
z L |
m g 1 =
Bun
E Z o
=t T 1 3 5 | 86
5g b

i
< - -
g8 120
85 CL- SILTY CLAY - dark yellowish brown (10YR 4/4), moist, plastic
-
% & B | ML
oz 1
5; No core recovery from 29.3 to 30 feet

m
ok 30 CL| SANDY LEAN CLAY - dark yellowish brown (10YR 4/4), moist, approx 15 to
ﬁa 30 percent fine sand, plastic
% <
= E 4 )
<3
2e

» L |
%E‘ 7 3 6 | 100 SC CLAYEY SAND - dark yellowish brown (10YR 4/4), moist, fine sand, approx
%S 15 to 30 percent fines, plastic
o L i
o< 115
mA
Oz
=<
%% I ] CL SANDY LEAN CLAY - dark yellowish brown (10YR 4/4), moist, approx 15 to
gg 30 percent fine sand, plastic
=)
:’§ - 35
cA .
25
=
<o ,
2<
22
Eg 1 i a7 |00 CL LEAN CLAY - dark grayish brown (10YR 4/2), moist, hard, very plastic
)
<Z
28 C
Am 110
~49)
o<
o> | |
) ]
28
= e

40 N

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A2b
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

= Martini Drilling / CME 75

Z o artinl Druling B_2
= o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
5 . z 22289 (Continued)
Z S . | O |65 g = 8 Soil Core See Plan
2 = | z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
S| & |8 ® |3 |E3|5S|E |September 11,2014 6 Inches 148.2 feet
E . < |2<| 22| 5 |GROUND-WATER READINGS

% e Groundwater level was encountered at 113.5 feet below the ground surface.

90—

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

] CL-
ML
] 4 8 100 CL
105 i
ISKE
1 i SC
) 5 9 100
100 i
L i SP-
T SM
50
IS 15 |10] 88
95| i
— 55 |

SP-
SM

SP-
SM

60

CONTINUED ON FOLLOWING FIGURE)

SILTY CLAY - approx 30 to 40 percent silt

LEAN CLAY

CLAYEY SAND - dark yellowish brown (10YR 4/6), moist, fine sand, oxidized

At 48 feet: Poorly Graded Sand with Clay, becomes laminated

POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/4),
moist, fine sand, few coarse (up to 1/4 inch thick), coated with dark iron oxide

At 50 feet: Fine to coarse sand

At 50.4 feet: Poorly Graded Sand with Silt to Silty Sand, yellowish brown
(10YR 5/6), moist, fine sand, oxidized
At 51 feet: Fine to coarse sand

At 52.1 feet: Pale brown (10YR 6/3) to brownish yellow (10YR 6/6), moist,

few coarse gravel, rounded, thinly layered with sorted coarser beds"

At 54.2 feet: Fine to coarse sand
No core recovery from 54.4 to 55 feet

NEAR SHORE DEPOSITS
SILTY SAND to POORLY GRADED SAND with SILT - pale yellowish brown
(10YR 6/3), moist, fine sand

At 57.5 feet: Fine to medium sand

No core recovery from 58 to 60 feet

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A2c
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= = Martini Drilling / CME 75
i S o artini Drilling B-2
=2 & o Z - | DRILLING METHOD BOREHOLE LOCATION .
=a| € zZ |Eo|GE|Y (Continued)
gé z g “ e £% 2 2 S | Soil Core See Plan
ol O = =
Zal £ = | z 3 S £~ 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
< < 2| 8| = Eé S| Z & | S |September 11,2014 6 Inches 148.2 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 113.5 feet below the ground surface.
= ,\
g2 ] NTT sp-
EE SM At 60.3 feet: Fine sand
=
3
“im
e - - At 61.8 feet: Coarse sand bed (up to 1/2 inch thick)
&z i 6 | 12 | 100
o
= L
2 85 At 63 feet: Pockets of fine sand
85
52 i |
o% ]
og
=B
o< — 65 ‘
zs 4 At 65 feet: Thickly bedded
<<
s
z L |
mé ) 7 13 | 58
% n
=4
Em T b
32
i
Ea B b N from 67.9 to 70 f
£a 80 0 core recovery from 67.9 to ect
<
Sk
ze 5 1
Sz 7
<o
o — 70 .
:E _ SP- At 70 feet: Pockets of fine sand
E >~ SM
LE <
= E 4 )
<3
=
F
Em 7 14 | 100
Ak
Z O
o2l g5 |
mA
Oz
<<
42 - :
£
F
=)
23 — 75 .
o R At 75 feet: Few pockets of fine sand, thickly bedded
Zet
oM
£E I
=S |
<
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© L |
£Q |
EE 8 15 | 100
Zz
28 C
Am 70—
~49)
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o5 | |
=) ]
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Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: A2d
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
= ::1 ; o Martini Drilling / CME 75 B- 2
< B = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
g 3| =z & « | 82 [6E|2E 8 Soil Core See Plan
ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]Z]|E |September 11,2014 6 Tnches 148.2 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 113.5 feet below the ground surface.
o A
Sz : \
z
z=
=5 I 1
“im
Zwn
oZ
EC
<& I ]
§; 8 | 16 | 100
o=l |
2 i 65— At 83 feet: Crude, laminated
85
&2 i |
o% ]
og
2
e
o< -
zs =% At 85 feet: Few pockets of sand
<<
s
< é I 1
e
% n
=4
Em T b
52 9 | 17 | 100
Zma At 87.5 feet: Wet
= B i
E§ 60—
Sk
ze - 1
ez iy
e~
g E 90
=] E At 90 feet: Approx 5 percent medium gravel (SM slate), subangular to
e subrounded
i~
Lﬂ <
= E 4 ]
=m
<=
2e
Of 1 19 18 1 90 At 92 feet: Pale yellow (2.5Y 7/4), moist, approx 15 percent gravel bed, no
EE gravel below, few gradational layers (1/2 to 2 inches thick)
Zz O
o<l s | !
@A
Oz
<<
42 - :
-
2 > No core recovery from 94.5 to 95 feet
Q -
39 r» SP- At 95 feet: Few coarse sand layers, gradational
Zet SM
oM
=
g L |
=S |
m
X<
So 10| 19| 74
Bz i |
EQ |
=
Z2
28 -
~a| 50
2
25 | 1 No core recovery from 98.7 to 100 feet
D g
23
2
100 ,\\l

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A2e
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i = Martini Drilling / CME 75
=k Zz |o £ B-2
=] e > o Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
=a| € _ Z |1E2|28 |9 . (Continued)
g 3 % S .« | 2 % 5 g = 8 Soil Core See Plan

(J p—
Zal £ = | z 2 CE & 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
> S| 5 |8|= Ei) 25| Z& | & | September 11,2014 6 Inches 148.2 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 113.5 feet below the ground surface.
= ,\
%; E NTT sp- At 100 to 100.9 feet: Poorly Graded Sand, light yellowish brown (2.5Y 6/4),
z3 SM moist, fine to coarse sand, approx 5 to 10 percent fine to coarse gravel,
%B subrounded to subangular
T I ]
“im
z
9% 10| 20| 78 At 101.5 feet: Gravel and clay bed, orange, wet, oxidized
< E T ] At 101.9 feet: Moist, fine to medium sand, approx 5 to 10 percent gravel,
§§ angular to subangular
os
g2 a5 1
ot
mé At 103.6 feet: Fine to medium sand, some coarse, cobble (5 inches in size)
Sg 1 ] No core recovery from 103.9 to 105 feet
a

&
EE
o< | 11 21
Z e R B FIIT8PSM  POORLY GRADED SAND with SILT and GRAVEL - light yellowish brown
J< (2.5Y 6/6), fine sand, fine to coarse gravel, subangular to angular, approx 15
ok percent silt, poor sample recovery
:§ I ] No core recovery from 105.3 to 110 feet
8%
Bz
£
=
32

i
gzl ||
gg 40—
Sk
ze 5 1
Sz 7
e~
g E 11
= R 0 SP- POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/4),
ﬁa SM moist, fine sand, few layers with approx 10 percent coarse sand
m<
£ I
=m
<=
=

H
E2 11 | 22 | 100
Ak
Z O
o& L i
o< 1
8 a 35 v
5_5 N At 113.5 feet: Wet
o~ w - 4
S
=3 — 115
cA :
25
=L
o i
2<
a ©n
a2 L {12 23| 84
£9 |
=
Z2
2t - .
~a| 30+
é;&j At 118.5 feet: Few crude beds of Silty Sand
) F R
D g
21 No core recovery from 119.2 to 120 feet
D
T 120 ,\\l

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A2f
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i = Martini Drilling / CME 75
=k Zz |o £ B-2
< a = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
Zal £ = | z 2 CE & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
> S| 5 |8|= Ei) 25| Z& | & | September 11,2014 6 Inches 148.2 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 113.5 feet below the ground surface.
= ,\
g2 1 N[ Sp- Thickly bedded, saturated
za SM
E=
< 12 | 24 | 60
oZ
EC
=
3z
=
o2l ||
2 i 25— No core recovery from 123 to 125 feet
82
&2 I
o% ]
og
P
Ea
o< |
25 125 SP- POORLY GRADED SAND with SILT - black (2.5Y 2.5/1), wet, fine sand
A< SM
s
< é I 1
e
Bun
=4
=) 3 4 13|25 ] 86
<=z 7
=
za2r 1t ! ! ! |\ 1
g; L SC |  MARINE DEPOSITS
=2 20 CLAYEY SAND - black (2.5Y 2.5/1), wet, fine sand
= CL SANDY LEAN CLAY - black (2.5Y 2.5/1), wet, fine sand
= |
oz 1
5; No core recovery from 129.3 to 130 feet

m
§‘§ I END OF BORING AT 130 FEET
<
e NOTES:
i= Hand augered upper 5 feet to avoid damage to utilities. Groundwater level was
= encountered at 113.5 feet below the ground surface. Borehole grouted with
5: L . cement-bentonite slurry and patched with rapid cement.
=k 1
2c
o< s |
mA
Oz
<<
42 - :
£
S
=3 — 135
cA .
25
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= S g
<
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=
Z2
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fap 10
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2o ]
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Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A2g
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
j = Martini Drilling / CME 75
= Z |9
2| 2 » |E _|Za|  |[PRILLING METHOD BOREHOLE LOCATION B-3
25z = & 1z25|872| 3 |Soil Core See Plan
o5l B = w | = § oz|Z2m| o
Z2| £ | £ | % | 2| & |25|E2| [DATES DRILLED HOLE DIAMETER GROUND EL.
Ay
2| S| 5 | 8| & | B |E3]£F|E |September 10,2014 6 Inches 149 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
e
%g Asphalt Concrete (6 inches thick), no Base
§§ ML FILL
%E + E SANDY SILT - brown, slightly moist, approx 5 to 10 percent gravel
Zwn
oZ
25
35 1]
3z
=
o
ZE T b
S
A<
S é 145 1
m
og
P
Ea
o< 4 5 4 1 1 v ]
% g 5 ML QUATERNARY ALLUVIAL FAN DEPOSITS
J< CLAYEY SILT - dark yellowish brown (10YR 4/4), slightly moist, approx 5
%ﬁ 1 | percent fine to medium gravel, angular
5E
Bn
BZ
=5
Em T 7
SE 1| 1 [100
Eé 1 | CL- SILTY CLAY - dark yellowish brown (10YR 4/4), slightly moist, low plasticity
Em ML
5z
3 % 140
cE
>
2l L
= 0 ML CLAYEY SILT with SAND - dark yellowish brown (10YR 4/4), slightly moist,
ﬁa approx 20 percent fine sand, approx 1 percent fine to medium gravel,
m< subrounded to subangular, less clay and sand with depth
£ T
=m
x= 1 2 170
5: + . At 11.8 feet: Sandy Silt
=k
25 At 12.5 feet: Silty Clay
Sg 4 . At 12.7 feet: Clayey Silt with Sand, approx 10 percent fine to medium gravel
mQ
g % No core recovery from 13.5 to 15 feet
2| 135 :
25
53 e SP-| POORLY GRADED SAND with SILT - brown (10YR 4/3), slightly moist, fine
&5 SM to medium sand, approx 15 percent fine to coarse gravel, angular to subangular
=L
<o
2<
22
EE 1 i ) 3 | 100 ML SILT - dark yellowish brown (10YR 4/4), slightly moist, few clay layers
Z0
=5
20 T 1
am
2
22| 1ot
25
2a
D
=17
20

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A3a
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
i = Martini Drilling / CME 75

== z |o ® B-3
< a = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
220 = — 222258 o (Continued)
g I =z ) . | O |65 g = 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| & | B |E3]£F|E |September 10,2014 6 Inches 149 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
>
%; ML CLAYEY SILT - dark yellowish brown (10YR 4/4), slightly moist to moist
~ &
zs
= .
“im
Zwn
oZ
EQ 1 i SM SILTY SAND - dark brown (7.5YR 3/4), slightly moist, approx 60 percent fine
55 sand, approx 5 percent clay, approx 30 percent silt, fine to medium gravel,
Sz 2 4 | 100 angular to subangular
os
ge T b
ge
B<
S é 125 1
m
og
2
e
o< + 25
&
A< o SM SILTY SAND with GRAVEL - approx 30 to 40 percent gravel, subangular to
ZE + _ angular
<= >
e
Bun
= Z =
£ 1 |
Em
58 305|100 °
< >
< o
<
QL At 28.5 feet: Clayey
g‘g 120 ] CL LEAN CLAY - dark yellowish brown (10YR 4/4)
E&
2
é; T%° ML CLAYEY SILT with SAND - dark yellowish brown (10YR 4/4), slightly moist,
ﬁa approx 5 percent fine to medium gravel, angular to subangular, few clay layers
m<
£ T
<3
2e
o T 1
£z 3| 6 |100
Ak
Zz O
S< T
@A
O
= . . |
%% 115 E CL LEAN CLAY - dark yellowish brown (10YR 4/4), laminated, hard, plastic
71e]
Y
73 1+ 35
39 ML | CLAYEY SILT - dark yellowish brown (10YR 4/4), slightly moist
Zet
oM
EE I
=
<
;g CL LEAN CLAY - dark yellowish brown (10YR 4/4), moist, thickly bedded,
-8 4 7 | 100 scattered manganese staining, medium plasticity

Z
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2
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28
=3 e
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Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A3b
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

= :C] ; o Martini Drilling / CME 75 B- 3
< 8 = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| & | B |E3]£F|E |September 10,2014 6 Tnches 149 feet
%i E = < |2<| 22| 5 |GROUND-WATER READINGS
§E % = Groundwater level was encountered at 115 feet below the ground surface.
S A
g2 CL | SANDY LEAN CLAY - dark yellowish brown (10YR 4/4), moist, approx 30 to
EE 40 percent fine sand, thickly bedded

z
= I .
Z1=
Zwn
oZ
EQC
<& T ]
&7 4| 8 | 100
=
o
ZE T 7
=
B<
82| 1054
m
og
2
e

< 4
% 5 45
3%
s
A I T[ML| CLAYEYSILT

F
S; CL SANDY LEAN CLAY - increasing sand with depth
—
Em T b
52 519 |100

e
5
1 B SC| CLAYEY SAND - dark yellowish brown (10YR 4/4), moist, fine sand
=1
22/ -
S % SP-S|  POORLY GRADED SAND with CLAY to POORLY GRADED SAND with
;ja SP-SM  SILT - dark yellowish brown (10YR 4/4), moist, fine to medium sand, crude
i laminae
£ T 15]|1w0]50
<3
2e
o T 1
EZ At 52.2 to 52.5 feet: Clay bed, brown (10YR 4/3), moist
%S At 52.5 feet: Poorly Graded Sand with Clay, brown (10YR 5/3), moist, fine to
Sg + . medium sand
=o No core recovery from 52.5 to 55 feet
25
22| 95— :
25
53 T SP-| POORLY GRADED SAND with CLAY - brown (10YR 5/3), moist, fine to
Z¢ SC medium sand
2
gE 1 i
=
<
ZE 6 | 11 ]9
22
20 T 1
Am
%Eﬂj SP- POORLY GRADED SAND with SILT - brown (10YR 5/3), moist, fine to
2 90— : SM medium sand
=)
[75) [72}
2m
£a -

60 I\

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

= :C] ; o Martini Drilling / CME 75 B- 3
2 & o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
=2 = — = 22| Qo (Continued)
g 3 =z ) .« | 2 % S g = 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| & | B |E3]£F|E |September 10,2014 6 Tnches 149 feet
%i E = < |2<| 22| 5 |GROUND-WATER READINGS
§E % = Groundwater level was encountered at 115 feet below the ground surface.
S A
87 N''SP- 7% No core recovery from $9.8t060 feet /
z3 SM NEAR SHORE DEPOSITS
Z2 POORLY GRADED SAND with SILT - yellow (10YR 7/6), moist, very fine
S T ] sand layers (up to 1/4 inch thick), few coarse
g2 6 | 12|70
EC
<& T ]
8% At 62.2 feet: Poorly Graded Sand with Silt to Silty Sand, brownish yellow
a‘é (10YR 6/6), moist, fine sand, laminated
Ze + .
2
As No core recovery from 63.5 to 65 feet

>
Sg| 85— :
m
og
E2
o< 1
Z 65 SP-| POORLY GRADED SAND with SILT - very pale brown (10YR 7/4), slightly
< SM moist, fine sand, few laminae
a<
2l 1
e
Bn
Bz
= 4 4 7 |13 ] 84
32

i
<
i
E'é 80| | At 68.7 feet: Pockets of fine sand
85 No core recovery from 69.2 to 70 feet
=%
O +— 70
= E SP-
2l SM
IEJ <
£ T
<3
=

F
&l
£z 7 | 14 | 100
Ak
Zz O
S< T
82
Ei 751 | At 73.7 feet: Coarse sand layers (up to 1 inch thick)
53 T At 75 feet: Laminated, thickly bedded with depth
Zet
oM
EE I
=
<
4
£9 T 1 8 | 1590
=
22
20 T 1
am
2
22l 70+
=
wn
Zm
g2 “ N No core recovery from 79.5 to 80 feet

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A3d
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i :C] ; o Martini Drilling / CME 75 B 3
H -
=2 & o Z - | DRILLING METHOD BOREHOLE LOCATION .
=2 < z |Ez|2g|Y (Continued)
gé Z. & - rd % S 2 2 Q |Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| & | B |E3]£F|E |September 10,2014 6 Inches 149 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
= ,\
52 NT[ SP-]| POORLY GRADED SAND with SILT - thinly interbedded with Silty Sand,
z3 SM laminae
E=
=5 . .
“im
Zwn
oZ
EC 1 |
55 8 16 | 90
Sz
os
ge T b
=
A<
BZ| 65| :
2%

&
ég: No core recovery from 84.5 to 85 feet
o< + 85
28 S
A< SM
s
< é T 1
e
Bun
=4
=) T 19 17 | 86
32

i
=
8
26l At 88.6 feet: Cobble
zE| 60— .
oz
S; No core recovery from 89.3 to 90 feet
Gk + 90
= E SP-
E >~ SM
IEJ <
£ T
<3
=
z= 1 i
o 10 | 18 | 94
ez
23
Z
Sg T ] CL LEAN CLAY - brown (10YR 4/3), moist, medium plasticity
mA
-
5o 55| i At 93.7 feet: Sandy Lean Clay, brown (10YR 4/3), approx 30 percent fine sand,
> g gradational contact below
;E SC CLAYEY SAND - dark yellowish brown (10YR 3/6), moist, fine sand

Q 4+
53 95 3C No core recovery from 94.7 to 95 feet
Zet
oM
EE 1 | SP- POORLY GRADED SAND with SILT - brownish yellow (10YR 6/6), moist,
=09 SM fine sand
m =
X<
a ©n
Bz + {11984
==
=
2
20 T 1
am
2
22 s
=)
Z¥ No core recovery from 99.2 to 100 feet
D
=

s 100 ,\\l

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: A3e
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

mztl E o Martini Drilling / CME 75 B 3
H -
ga = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
sa| € . z 22289 (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
E5l E | E | 2|2 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| & | B |E3]£F|E |September 10,2014 6 Inches 149 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
S A
g2 NTTSP-| POORLY GRADED SAND with SILT - fine sand, few coarse layers (1 to 2
éﬂ SM inches thick), gradational

=
=
“im
Zwn
=
?)E 1 4 11 ] 20 | 82
3z
-
os
ge T b
ge
i3
=
S| 45 .
a0 No core recovery from 104.1 to 105 feet
=}
Ea
o< 1
Zs 105 SP- Very pale brown (10YR 7/3), moist, fine sand
a< SM At 105 to 105.8 feet: Poorly Graded Sand with Gravel, fine to coarse sand, fine
as to coarse gravel, subangular to subrounded
Z 1 |
o 12 | 21| s6 _ .
as At 106.3 to 106.7 feet: Poorly Graded Sand with Gravel, fine to coarse sand,
25 fine to coarse gravel, subangular to subrounded
Em T b
<z
;E At 107.4 to 107.8 feet: Poorly Graded Sand with Gravel, fine to coarse sand,
ol 1 1 fine to coarse gravel, subangular to subrounded
>l No core recovery from 107.8 to 110 feet
<
g2
<o

m
é% + 110 SP- POORLY GRADED SAND with SILT - pale yellow (2.5Y 7/4), moist, fine
o SM sand
e At 110 to 111.3 feet: Approx 20 percent fine to coarse slate gravel, subrounded
£= T ] to angular
=4 12 | 22| 60
<=
=

F‘
&l
£z
Ak

o
Bc I
o< No core recovery from 113 to 115 feet
&g At 113.2 feet: 1/2-inch thick Poorly Graded Sand with Silt and Gravel, Silty
= i Sand layers below, few black manganese stains, oxidized
22| 35 :
22
53 4115 SM SILTY SAND - light yellowish brown (2.5Y 6/3), wet
Zet
oM
EE I
=
<
~ wn
= 13 | 23 | 100
za
<5
- 1 |
58 At 118.1 feet: Few oxidized layers (1 to 2 inches thick)
2
22 30
=
wn
=3
=47

120

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A3f
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

= = Martini Drilling / CME 75
i = artini Drilling B'3
< 8 = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
éé Z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
Zal £ = | z 2 CE & 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
> S| 5 |8|= Ei) 25| Z S| & |September 10,2014 6 Inches 149 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 115 feet below the ground surface.
= ,\
g2 NTTSP-| POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/3), wet,
EE SM fine to medium sand, few gravels, crudely and coated layers
=
zm 12 | 24 | 58
&
EC 1 |
ZSE At 122 feet: Silty Sand, light yellowish brown (2.5Y 6/3), wet, some orange
Sz oxidized layers
os
Eﬁ T b No core recovery from 122.9 to 125 feet
oE
A<
2wl
[sa}
og
=B
o< 1
% 2 125 SP- Fine to medium sand
A< SM
s
< é T 1
e
% n
Eé 1 1 13125 80
32

i
5
Sk
zH 20— .
5z No core recovery from 129 to 130 feet
=1
Sl
Gk + 130
:E END OF BORING AT 130 FEET
<
mZ NOTES:
=
zﬁ Hand augered upper 5 feet to avoid damage to utilities. Groundwater level was
= encountered at 115 feet below the ground surface. Borehole grouted with
5: + . cement-bentonite slurry and patched with rapid cement.
£z
23
S< I
mA
O
25
22| 15— :
25

F
23 135
83
25
=L
=
<
M('/1
=
2
20 T 1
am
2
Sl w0
=)
23
D
=17
140

Field Geologist: MAS
Prepared/Date: JF 9/19/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

Project No.: 4953-14-0992

LOG OF BORING

Figure: A3g




METRO SOIL CORE MC 200 \LAX-FSI\LIBRARY\70131 GEOTECH\GINTW\OLD GINT LIBRARY\FAULT_INVESTIGATION_WSE_ LIBRARY AMEC OCTOBER2011.GLB

P:\4953 GEOTECH\2014-PROJ\140992 ST JOHNS\3.2 ALL FIELD NOTES\GINT LOGS.GPJ 4/26/18

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i = Martini Drilling / CME 75
E< Z &}
= 2 » |E _|Za|  |[PRILLING METHOD BOREHOLE LOCATION B-4
25z = & 1z25|872| 3 |Soil Core See Plan
o5l B = w | = § oz|Z2m| o
£2| £ | £ | % | 2| & |25|E2| [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]2F|F |September 12,2014 6 Inches 148.8 fect
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 116.4 feet below the ground surface.
>
%g - Asphalt Concrete (5 inches thick) over Base (3 inches thick)
£m
Z2 : FILL (afy
S i ) SANDY SILT - dark yellowish brown (10YR 4/4), slightly moist, approx 5 to
Z2 10 percent fine to coarse gravel, subangular to subrounded
25 :
S5 ]
3z
=
o .
ZE i 7
2t
=S 145
os L i
M
og
=1
S R
o< s 44— 1 P 1 ]
% g 5 ML QUATERNARY ALLUVIAL FAN DEPOSITS
< CLAYEY SILT - dark yellowish brown (10YR 4/4), slightly moist, approx 5 to
8= n 10 percent fine to coarse gravel, subangular to subrounded
Z L i
5E
Bn
= .
Em L i
E; CL- SILTY CLAY - dark yellowish brown (10YR 4/4), slightly moist

'@
4
SZ| 140
ze - 1
oz
>
g E 10
:E At 10 feet: Approx 10 percent fine to coarse gravel, angular to subrounded
22
o i
== i ] At 10.9 feet: Approx 15 to 20 percent fine to coarse slate gravel, angular to
> E subrounded
ZE al 11 2 82 At 11.7 feet: Silt bed (2-inch thick), dark grayish brown (10YR 4/2), slightly
g M o CL moist
a = 7 LEAN CLAY with GRAVEL - dark yellowish brown (10YR 4/4), slightly
%E 1 | moist, approx 30 to 40 percent fine to coarse slate gravel, angular to subangular
o<
mA
Oz
5 2| 135 1 7%
8% No core recovery from 14.1 to 15 feet
2=
2< |
u-8 = 15
oA > CL
Zet P
o8 i
E £ L 12| 3|4 Q}
2<
&% E CL LEAN CLAY - brown (10YR 4/3), slightly moist, medium plasticity
o L i
E2
EE No core recovery from 17.2 to 20 feet
%z .
20 i ]
am
48]
S| 130
) i i
28
D
=17

1 20 N
\| . .
Field Geologist: MAS
Prepared/Date: JF 9/23/2014
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: MAS 10/2/2014

Saint John's Medical Center LOG OF BORING

2121 Santa Monica Blvd., Santa Monica, CA| Project No.: 4953-14-0992 Figure: Ada
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

E?c' E o Martini Drilling / CME 75 B- 4
< B = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
E5l E | E | 2|2 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]2F|F |September 12,2014 6 Inches 148.8 fect
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 116.4 feet below the ground surface.
S A
%; CL At 20 feet: Some silt
Zm
el
T -
“im
Zwn
ezl
EQ |
3E CL/| SANDY LEAN CLAY to CLAYEY SAND - dark brown (7.5YR 3/3), moist,
3 Z 2 4 | 100 SC fine sand, approx 10 to 15 percent gravel, subangular to subrounded
o .
ge r
=
=S 125+
o5 L
o
og
2
S R
o< -
Zu 2 SP-| POORLY GRADED SAND with CLAY - dark yellowish brown (10YR 3/4),
a< SC slightly moist, fine to medium sand, few coarse, approx 5 to 10 percent gravel,
as . subrounded to angular
z L
5E
Bn
= .
— L
E; 3 5 90 At 27 feet: Approx 15 to 20 percent fine to coarse gravel, subangular,
;E increasing clay content
g; T CL SANDY LEAN CLAY - brown (10YR 4/3), moist, approx 20 to 30 percent fine
<O sand and silt, approx 2 percent fine to medium gravel, hard, medium plasticity
i
B 120
z& 3
oz
=1
Sed ) No core recovery from 29.5 to 30 feet
o - 30
i
B CL
i~
23 1
= E i
=m
<=
w ; 4
S| |
ez 3 6 | 100
Ak
Zz O ]
S< I
@A
Oz
=<| 115+
42 -
25

H
=)
:’§ T35
cA
28
£E 1
=
<
I~ 1
25 *
= 4 7 | 100
za
<z . At 37.6 feet: Less sand
28 i
am
é‘é o At 38.4 feet: Approx 20 percent fine sand
= T
28
£2 1 4 At 39.6 feet: Approx 40 percent fine sand

\

Field Geologist: MAS
Prepared/Date: JF 9/23/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: A4b
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E?c' ; o Martini Drilling / CME 75 B- 4
< a = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan
ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]2F|F |September 12,2014 6 Inches 148.8 fect
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 116.4 feet below the ground surface.
= ,\
4%
I
I
T - ]
“im
Zwn
oZ
EC b
<& B ]
5E
gé 4 | 8 | 100 SC | CLAYEY SAND - dark brown (7.4YR 3/3), slightly moist, fine sand, plastic
2
=S 105+
os L i
o%
og
2
S R
< -
% 5 45
3%
.
< é B 1
e
Bun
= .
£ L |
E; 5 9 | 96 SP- POORLY GRADED SAND with CLAY - dark yellowish brown (10YR 3/4),
- = SC moist, fine sand
&= . At 47.5 feet: Laminated to thinly bedded with Poorly Graded Sand with Silt,
E4 i ] yellowish brown (10YR 5/4), moist, fine sand
B 100
ze - 1
oz
<o
om + so0 No core recovery from 49.8 to 50 feet
== SP-
a
32 SC
23 1
= E i )
<3
2E h 5 10 | 78
8 .
£z
25 l
S< .
Py 95
%% i ) No core recovery from 53.9 to 55 feet
%] —
53 -3 SP-| POORLY GRADED SAND with SILT - brownish yellow (10YR 6/4), moist,
% & SM fine sand, few laminae
=L
=
<
27 y 11
z 5 | 1 6 80
=
Z2
< 1T 11 1 1 11 "M 1
28 F SP-| NEAR SHORE DEPOSITS
28 SM POORLY GRADED SAND with SILT - very pale brown (10YR 7/3), moist,
8 = 90| fine sand
I~ L ]
[&Ja No core recovery from 59 to 60 feet
wn
60
\ Field Geologist: MAS
Prepared/Date: JF 9/23/2014
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: Adc
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
i = Martini Drilling / CME 75
= z |o £ B-4
ga = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
sa| € . z 22289 (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan
ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]2F|F |September 12,2014 6 Inches 148.8 fect
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 116.4 feet below the ground surface.
S A
%; N[ sp- Few coarse beds at 61.3, 62, 62.3, and 62.9 feet, coarse beds coated with dark
§ & SM oxidation
= |
=
“im
Zwn
ez |
<t - {6 1286
3z
-
os .
ge r 7
=
=S 85—
] > - g
[sa}
%g No core recovery from 64.3 to 65 feet
= |
o< -
2 “ S
A< SM
.
< é B 1
Be 7 13 | 60
1%}
S |
=5
=[]
32
z5|
gg | i No core recovery from 68 to 70 feet
Sz 80—
ze - 1
oz
<o
& |
] — . . . .
E@ 70 SP- At 70 feet: Few medium to coarse sand layers (1/2 to 1 inch thick), thickly
% o SM bedded
>
23 1
= E i )
<3
wn—= 4
Zz=
» L |
%—‘E-‘ 7 14 | 94 At 72.1 feet: Few pockets of fine sand
Ak
Zz O ]
S< .
@A
Oz
b
E; 75— |
20
-
ng L s No core recovery from 74.7 to 75 feet
cA SP- Pockets of fine sand
= SM
EE| -
g L |
<o
2<
=2 .
2 - 4 8 15 | 84
=
.
20 i ]
am
~49)
§§ 70 |
~4s)
Z¥ No core recovery from 79.2 to 80 feet
£a 1 & N
\ Field Geologist: MAS
Prepared/Date: JF 9/23/2014
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A4d
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

E?c' ; o Martini Drilling / CME 75 B- 4
S B e o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]2F|F |September 12,2014 6 Tnches 148.8 feet
%i E = < |2<| 22| 5 |GROUND-WATER READINGS
§E % = Groundwater level was encountered at 116.4 feet below the ground surface.
Qg A
g2 N[ SP-| Thickly bedded
za SM
el
T - ]
Z1=
Zwn
oZ
EQC ]
<& B ]
&7 8 | 16 | 100
=
o .
ZE i 7
2t
=S 65—
os L i
M
og
=1
S R
o< -
&3 85 At 85 feet: Few fine to medium grained sand beds, moist
<<
.
< é B 1
e
Bn
S )
£ L |
<2 9 [ 17| 94
—E

0
4
Sz 60—
ze - 1
oz
>
gé L 9 No core recovery from 89.7 to 90 feet
== SP-

A
2l SM
23 1
= E i )
<2
gf|
S T ] ~
= 9 18 | 100 SM SILTY SAND - pale yellow (2.5Y 7/3), moist, fine sand
o=
Zz O ]
c< T
@A
Oz
2
E; 55 1
25

F
=)
:’§ o5
oa
28
=L
=
m
2 SP-| POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/3),
ﬁ% 1 i SM moist to wet, fine to medium sand
==
&g 10 | 19 | 100 . . . . .
z2 CL LEAN CLAY - olive brown (2.5Y 4/3), slightly moist to moist, hard, plastic
=3 1 |
20
28
85 50— At 98.6 feet: Approx 15 to 30 percent fine sand
= 2 i i SC CLAYEY SAND - brown (10YR 4/3), moist, approx 30 to 40 percent fine sand
wn
Zm
£2 1 100 SP- POORLY GRADED SAND with CLAY - brown (10YR 4/3), moist, fine sand

\

Field Geologist: MAS
Prepared/Date: JF 9/23/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: Ade
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(

CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i :C, ; o Martini Drilling / CME 75 B 4
H L1
=2 & o Z - | DRILLING METHOD BOREHOLE LOCATION .
=a| € zZ |Eo|GE|Y (Continued)
gé Z. & - rd % S 2 2 Q |Soil Core See Plan

< = =
£ E = | z 2 CE & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
= | s |8|= Eﬁ 25| Z & | S |September 12,2014 6 Inches 148.8 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 116.4 feet below the ground surface.
e
g2 SC At 100 feet: Brownish yellow (10YR 6/8), fine sand, some medium, thickly
z3 bedded
=l
T - ]
“im
Zwn
oZ
EC T |
3e 10 | 20 | 92
Sz
os :
ge r 7
=
=S 45—
oE L i
2%
=}
5% R No core recovery from 104.6 to 105 feet
2o 105 SP-| POORLY GRADED SAND with SILT - brownish yellow (10YR 6/4), moist,
O& . .
a< SM fine to medium sand, thickly bedded
o< |
=
=
Bun
2z 1 11| 21| 76
32
z3 |
ga L J At 107.8 feet: Some coarse sand
<0 At 107.9 feet: Fine sand
i
B 40—
= + E No core recovery from 108.8 to 110 feet
oz
==
gé + 110
:E SP- Few fine to medium sand
E >~ SM
23 1
= E i )
=m
<=
wn—= 4
z= L i
o 11 | 22 [ 90 At 112 feet: Fine to medium sand, some coarse, approx 2 percent gravel
S
es i ) .
oE . E At 112.8 feet: Fine to coarse sand, approx 5 percent fine to medium gravel,
S a subangular
Oz
< 1
= ; 35— |
=)
e
;E | No core recovery from 114.5 to 115 feet

I - 11
83 i SP-
1= SM
=T i
ES B 11223 46 At 115.9 feet: Approx 15 to 20 percent fine to medium gravel (mostly slate),
g VA subangular to angular
Su | At 116.4 feet: Wet

Z L i
Eg [ [ 1sm SILTY SAND - light yellowish brown (2.5Y 6/3), very moist
Z8 No core recovery from 117.3 to 120 feet

Z |
2 I .
am
~49)
S| 0 |
=
wn
=

120 ,\\l

Field Geologist: MAS
Prepared/Date: JF 9/23/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: A4f
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E?c' ; o Martini Drilling / CME 75 B- 4
< B = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan
ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
Al Sl 5 |2 2|8 [23]Z&]|E [September 12,2014 6 Inches 148.8 fect
m< > = aa] ~ |= m = P
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 116.4 feet below the ground surface.
e
82 SM|  Wet
Zn
el
et - ]
“im
Zwn
g% 4 12 | 24 | 76 At 121.6 and 122.1 feet: Coarse sand beds
<E B b
%g T i At 122.8 feet: Charcoal speck
2o
85
=S 25
oF - R No core recovery from 123.8 to 125 feet
=
2
S R
< -
% E 125 SM
— <
.
< é B 1
Be 13 | 25 [ 60
S |
=5
=[]
32
z5|
gg i i No core recovery from 128 to 130 feet
SZl 204
ze - 1
oz
e~
gé 130
:E END OF BORING AT 130 FEET
<
mZ . NOTES:
S ] .
i= Hand augered upper 5 feet to avoid damage to utilities. Groundwater level was
= | encountered at 116.4 feet below the ground surface. Borehole grouted with
5: - R cement-bentonite slurry and patched with rapid cement.
£z
25 l
S< .
mA
Oz
b
E; 15+ |
25
2< |
=3 — 135
cA
28
£E T
=
<
I~ 1
=% C
=
.
20 I 1
am
~49)
8§ 10| |
=
wn
=3
=47 .
140

Field Geologist: MAS
Prepared/Date: JF 9/23/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: Adg
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
u_]z] E o Martini Drilling / CME 75
H
ga = o E s Z oG DRILLING METHOD BOREHOLE LOCATION B-S
25 = & 1z25|872| 3 |Soil Core See Plan
Q0 % — s § o= <22
Z2| £ | £ | % | 2| & |25|E2| [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| |8 |E3|27|E September9, 2014 6 Inches 149.4 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 120 feet below the ground surface.
>
g2 Asphalt Concrete (5 inches thick), no Base
EE i ':':zgz FILL - SILTY SAND - brown (10YR 4/3), slightly moist, approx 10 to 15
OE L | S percent fine to medium gravel, angular to subangular
2 9%
L SRS
Zwn ] 0:0:0’
& 53
2= - . 50K
[$)r 0’0‘0
32 : 0900
2%z <
o L ey
A QUATERNARY ALLUVIAL FAN DEPOSITS
g > ] SILTY SAND with GRAVEL - dark yellowish brown (10YR 4/4), slightly
5> D moist, approx 30 to 40 percent fine to coarse slate gravel, angular to subangular
mX i i
82| 145 o
=1
Ea o
=l o
= P
gc o
< é B 1
=) i o
Bun
Bz
S i 11 1 | 80 N
5. E 1 =
g=
Em I 1 ©
52 1 N
3
E
= | i No core recovery from 9 to 15 feet, drill cuttings similar to above
E4| 140
2
1 2 0

3; 10 —]
= 1
i~
IEJ <
= E i )
=m B
<=
=

H
B .
=k '
25
S< T
mA |
-
Bu L |
S5Z
22| 135

H
D <
Yy
83 N J T sm
= ) No core recovery from 15.3 to 20 feet, drill cuttings similar to above
=L
=
~ wn
=5 C ]
= g
22
20 i ]
am |
2
o5 i |
=)
wR| 130
2 \

20
\ Field Geologist: MAS
Prepared/Date: JF 9/24/2014
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: MAS 10/2/2014
Saint John's Medical Center LOG OF BORING
2121 Santa Monica Blvd., Santa Monica, CA Project No.: 4953-14-0992 Figure: ASa
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

o :C] E o Martini Drilling / CME 75 B 5
H -
ga = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
sa| € . z 22289 (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
E5l E | E | 2|2 % | £|=2 | [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| |8 |E3|27|E September9, 2014 6 Inches 149.4 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 120 feet below the ground surface.
= ,\
%; CL LEAN CLAY - dark grayish brown (10YR 4/2), moist, approx 10 percent fine
éﬂ ] sand, approx 15 to 25 percent silt, medium plasticity

=
=
“im
Zwn 7
oZ
25
<& B ]
§; . 2 | 4 |100
o
ge r 7
& |
2 g At 23.4 to 23.8 feet: Sandy Silt, dark grayish brown (10YR 4/2), moist, approx
52 | | 30 percent fine sand
mé At 23.8 feet: Lean Clay, dark brown (10YR 3/3), moist, approx 15 to 20
8 & 125+ percent fine sand, approx 2 percent fine to medium gravel, subangular to
Ea angular
o< |
Zu 2 TSC| CLAYEY SAND with GRAVEL - dark brown (10YR 3/3), moist, approx 50 to
a< ] 60 percent sand, approx 10 to 15 percent clay, approx 25 to 40 percent fine to
%ﬁ i 1 ‘ coarse slate gravel, angular to subangular
=
Bun
Bz
=5
Em B b
52 | 305|100 ;
Zm
Eé i i SC CLAYEY SAND - dark brown (10YR 3/3), moist, fine to medium sand, approx
b b 20 percent gravel, subangular to angular
Jed
22 |
; £l 120

o

m
ok — 30 ML | CLAYEY SILT with SAND - dark yellowish brown (10YR 4/4), moist, approx
ﬁa ] 30 percent fine sand, some medium to coarse, approx 20 percent clay, approx 1
m< to 5 percent fine to medium gravel, subrounded to subangular
£ T
=m B
<=
=
Zz=
o B 1
== | 3 6 | 94
25
S< T
mA |
O
25
o~ wn - -
85 115 CL LEAN CLAY with SAND - dark yellowish brown (10YR 4/4), moist, approx
a > 30 percent fine sand, some medium to coarse, approx 20 percent silt, approx 1
(’28 L 35 to 5 percent fine to medium gravel
o3 | SC No core recovery from 34.7 to 35 feet
&& CLAYEY SAND - dark yellowish brown (10YR 4/4), very moist, approx 15
EE | | percent fine to medium sand
HS At 35.9 feet: Clayey Sand with Gravel, approx 30 percent fine to medium
2< ) gravel, subrounded to subangular
22
© L |
EQ
EE _ 4 704 At 37.2 feet: No gravel
2
- L |
58 | CL LEAN CLAY - dark yellowish brown (10YR 4/4), moist
%‘;c’ At 38.3 to 38.5 feet: Poorly Graded Sand with Clay, fine sand
é% - E At 38.8 to 38.9 feet: Clayey Sand
wR| 110
D
Fon 40 l\\l No core recovery from 39.7 to 40 feet

Field Geologist: MAS
Prepared/Date: JF 9/24/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: ASb
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

o :C] E o Martini Drilling / CME 75 B 5
H -
ga = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
sa| € . z 22289 (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
E5l E | E | 2|2 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| |8 |E3|27|E September9, 2014 6 Inches 149.4 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 120 feet below the ground surface.
= ,\
%; N | CL LEAN CLAY - brown (10YR 4/3), moist, black manganese specks, scattered
z3 b
zs
T - ]
“im
Zwn 7
oZ
=
<& B ]
% . 4 | 8 | 100
©
Eﬁ i b At 43 feet: Approx 10 to 15 percent fine sand
2 = E SC At 43.2 to 43.5 feet: Clayey Sand, fine sand
‘Sé CL SANDY LEAN CLAY - brown (10YR 4/3), moist
mX i i
gg 105
B

< -
% 5 45
3% 1
s
< é B 1
m |
S; At 46.5 to 48 feet: Approx 5 to 10 percent fine to medium gravel
£
Em B b
52 | 519|100
Zm
gg : i At 48 feet: Very moist, approx 30 to 40 percent fine sand, high plasticity
Sk
22
EE 1001

o

m
ok ~ 0 SC/|  CLAYEY SAND to SANDY LEAN CLAY - very dark grayish brown (10YR
ﬁa ) CL 3/3), moist, fine sand
LE <
=7 I .

4 |
i = CL SANDY LEAN CLAY - very dark grayish brown (10YR 3/3), moist, approx 30
5: 3 . percent fine sand
£z ' 5 | 10 | 100
Ak
Z O
o= L §
o<
=0 R CL LEAN CLAY - very dark grayish brown (10YR 3/3), moist, approx 10 percent

Z . >
=< fine sand, hard, high plasticity
=
74 95
-
ZIS) B
53 53 SC| CLAYEY SAND - dark brown (10YR 3/3), moist, fine sand, approx 20 to 30
g ] percent clay, slight to medium plasticity
=L
=
ZE | 6 | 11|96
22
20 i ]
am |
2
o5 | |
=)
BB 90
2

60 I\\l

Field Geologist: MAS
Prepared/Date: JF 9/24/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: ASc
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80

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i = Martini Drilling / CME 75
== z |o s B-5
2 & o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
=2 = — 2 122|258 e (Continued)
g I =z S . | O |65 g = 8 Soil Core See Plan
ﬁé E = | z 2 CE & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
= | s |8|= Ei) 25| Z& | Z | September 9, 2014 6 Inches 149.4 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 120 feet below the ground surface.
e
52 SP- No core recovery from 59.8 to 60 feet
z3 1 SC POORLY GRADED SAND with CLAY - dark yellowish brown (10YR 3/6),
%B moist, fine sand
T - ]
“im
Zwn 7
oZ
EC L |
3e 5112 92
Qz 1
o
©
£ i ] At 62.9 feet: Poorly Graded Sand with Silt, dark yellowish brown (10YR 4/6),
% = 4 moist, fine sand, some medium
=
2| s
DX N
5% No core recovery from 64.5 to 65 feet
Zs — 6 SP-| POORLY GRADED SAND with SILT - dark yellowish brown (10YR 4/4) and
Q% 7 SM light yellowish brown (2.5Y 6/4), moist, fine sand, some medium, laminated
a<
22| I
m |
Bun
=4
=) 3 4 6 | 13 ] 86
52 1
Zm
] .
Eﬂé 3 ] At 67.9 feet: Thickly bedded
< 7
Sk
= |
Sz
5; 80 No core recovery from 69.3 to 70 feet

m
ok 70 SP-| NEARSHOREDEPOSITS
5 a b SM POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/3),
mz moist, few thin coarse sand layers (1/2 to 1 inch), some medium, gradational
== 5 1 layering, thinly bedded

w
=m B
<=
=
Ze - 16 |14] 86
£z '
23
S< T
mA |
-
42 - :
=)
‘é% 757 No core recovery from 74.3 to 75 feet

<
w1 &) |
53 & SP-| POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 6/3), fine
1= ] SM sand, some gradational layering, crude
=L
<o
el
42 At 76.6 to 77.5 feet: Few isolated pockets of fine sand
© L |
EQ
EE g 7 | 15 | 100
<z
20 I 1
am |
2 At 78.4 feet: Fine to medium sand with silt
O
25 C
wR| 70
D
=17 N

\

Field Geologist: MAS
Prepared/Date: JF 9/24/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: ASd
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100

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

m::, ; o Martini Drilling / CME 75 B 5
H -
ga = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
sa| € . z 22289 (Continued)
% =l =z & « | 2 |82|%2R 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| |8 |E3|27|E September9, 2014 6 Tnches 149.4 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % E Groundwater level was encountered at 120 feet below the ground surface.
S A
%g \ At 80 feet: Light yellowish brown (2.5Y 6/4), few pockets of fine sand
> |
z=
et - ]
“im
Zwn 7
oz
EC L |
S5 7 | 16 | 94
Sz 1
os
ge r 7
2
B<
52 i |
25
% 25 65—
5% L g5 No core recovery from 84.7 to 85 feet
Z4 SP- Thickly bedded
A< 1 SM
s
< é B 1
S

1%}
=)
Eé | | At 86.7 to 87 feet: Fine to medium sand, few coarse
52 1 8 | 17 | 98

i
ezl |
=
Q%
2.
EE 60|

o

m
9@ — 9 SP- No core recovery from 89.9 to 90 feet
Eg ] sM | Thickly bedded
LE <
= E i ]
=m B
<=
2E 8 18 | 76
o B 1
£z '
25
S< .
mA |
Oz
<<
E% - E No core recovery from 93.8 to 95 feet
28| 55
R
7S
33 7_ 9 SP- Few black, specks
= SM
=
g L |
=
~ wn
=% .
= g 9 19 | 100
za
<5
- L |
20
%%2 1 At 98.3 t0 98.6 feet: Oxidation
O
o B i ] At 98.9 feet: Layer appears horizontal
e@l 50
D
=47 A

\

Field Geologist: MAS
Prepared/Date: JF 9/24/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: ASe
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E?c' E o Martini Drilling / CME 75 B- 5
=] e o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
=2 = — 2 122|258 e (Continued)
g I =z S . | O |65 g = 8 Soil Core See Plan
ﬁé E = | z 2 CE & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
= | s |8|= Ei) 25| Z& | Z | September 9, 2014 6 Inches 149.4 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 120 feet below the ground surface.
= ,\
%g N At 100 feet: Light yellowish brown (2.5Y 6/3), very moist, fine sand
> |
zs
T - ]
“im
Zwn 7
g% At 101.6 feet: Yellowish brown (10YR 5/6), very moist, few medium to coarse
<E i ] sand, soreted layers, crudely laminated
&7 1 10 | 20 | 100
o
©
£ i ] At 102.9 feet: Lean Clay bed, olive gray (5Y 5/2), very moist to wet
& = n At 103 feet: Grades to fine to medium Poorly Graded Sand, wet
gé At 103.6 feet: Wet
z L |
m
Q 4t 1+ ! ! I e 1 .- -~
SEl® CL| LEAN CLAY - olive brown (2.5Y 4/3)
B
< -
(27 E 105
3% 1
a<
%E = 4 At 105.8 feet: Silt, olive brown (2.5Y 4/3), moist, mottled oxidation
mE | ML SANDY SILT - wet, fine sand, few clay layers
1%}
=)
Ef L 2| s
SE 1
i
Ea | 1 CL LEAN CLAY - olive brown (2.5Y 4/3), moist, hard, medium plasticity
5| .
Sk
= |
;5 40— No core recovery from 109.2 to 110 feet
2
Qi — 110 CL
%8 1
i~
IEJ <
=7 I .
4 |
= SM/|  SILTY SAND to SANDY SILT - brown (10YR 4/3), very moist, thinly bedded,
5: - J 1122 | 80 ML laminated
=
ez g
Ak
%8 L | SP- POORLY GRADED SAND with SILT - dark yellowish brown (10YR 4/6),
o< SM moist, fine sand
= .
=<
w - 4
é% 1 No core recovery from 114 to 115 feet
sy N
53 =115 SP- POORLY GRADED SAND with SILT - light yellowish brown (10YR 6/4),
&5 b SM moist, crude laminae, thin layering
£ i 112|231 40
So
2< 1
22
Eg | i No core recovery from 117 to 120 feet
22
20 i ]
am |
2
o5 | |
=)
BB 30
2 \
120 L
\ Field Geologist: MAS
Prepared/Date: JF 9/24/2014
(CONTINUED ON FOLLOWING FIGURE) Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: ASf
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

E?c' ; o Martini Drilling / CME 75 B- 5
2 & o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
=2 = — 2 122|258 e (Continued)
g I =z S . | O |65 g = 8 Soil Core See Plan
gé 2 = | z 2 1S% & 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
= | s |8|= Ei) 25| Z& | Z | September 9, 2014 6 Inches 149.4 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
85 % E Groundwater level was encountered at 120 feet below the ground surface.
]
= ,\
g2 N'T sp POORLY GRADED SAND - light yellowish brown (I0YR 6/4), wet, fine to
§§ ] 12 | 24 | 30 medium sand, some coarse, poor sample recovery
=
“m 1
E% No core recovery from 121.5 to 125 feet
32 -
-
os
ge r 7
ge -
A<
&2 i |
o%
22| 25
B

< -
%E 125 SP- POORLY GRADED SAND with SILT - fine sand
5‘: i SM At 125.4 feet: Poorly Graded Sand, fine to medium sand
%E - 113 | 25| 46
m |
Bun
Bz
=5
<z I
& ] No core recovery from 127.3 to 130 feet
Zm
= L i
Sk
I .
=& 20
2
E‘E — 130 SP- POORLY GRADED SAND with SILT - wet, fine sand
e A SM
i~
% <
=7 I .

4 |
gé 13| 26 | 76 At 131.5 feet: Fine to medium sand
o B 1
£z '
25
S< .
= .
=< At 133.6 feet: Silty Sand, light yellowish brown (2.5Y 5/4), wet
B Zz I ] No core recovery from 133.8 to 135 feet
22| 15
7S
53 — 135 SM SILTY SAND - light yellowish brown (2.5Y 5/4), wet
Zet b
==
<o B ]
E; . 14127 | 58 SP-| POORLY GRADED SAND with SILT - light yellowish brown (2.5Y 5/4), wet,
&en SM fine to medium sand
Bz i |
EQ
= g
Z2
<
@ i ] No core recovery from 137.9 to 140 feet
am |
2
o5 | |
=)
B@| 10
==

140 ,\\l

Field Geologist: MAS
Prepared/Date: JF 9/24/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: ASg
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E?c' ; o Martini Drilling / CME 75 B- 5
< a = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan
ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5| 8| |8 |E3|27|E September9, 2014 6 Inches 149.4 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 120 feet below the ground surface.
= ,\
g2 NTTSP-| POORLY GRADED SAND with SILT - fine to medium sand
za i SM
E=
T - ]
“im
Zwn 7
28
?SE - {14 | 28 | 86
32 -
-
os
ge r 7
ge -
A<
&2 I
25
ez 54 No core recovery from 144.3 to 145 feet
EE
o< -
% 5 145 -
A< 1 SM
s
< é B 1
aE ] 1529 [ 60
o7
=5
= ]
=l
Zm
gg : i No core recovery from 148 to 150 feet
Sk
22|
=24 0
2 1
aE 30 END OF BORING AT 150 FEET
&4 |
mZ NOTES:
S ] .
i= E Hand augered upper 5 feet to avoid damage to utilities. Groundwater level was
= encountered at 120 feet below the ground surface. Borehole grouted with
5: L . cement-bentonite slurry and patched with rapid cement.
£z '
25
S< T
mA |
22
Bu L |
S5Z
7nQ 5
R
2<
=3 — 155 —
cA
28| ]
=L
=
I~ wn
=% C ]
= g
2
20 I 1
am |
2
o5 | |
=)
V@ 10
D
=17
160

Field Geologist: MAS
Prepared/Date: JF 9/24/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

Project No.: 4953-14-0992

LOG OF BORING

Figure: ASh
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135— 1

THIS RECORD IS AN INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. LATITUDE AND LONGITUDE OF BORING LOCATION SHOWN ON LOGS ARE APPROXIMATE.
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

-+ 10 CL-
ML
1 1112109
140— :
-+ 15 [
o
o

CL-

SM

N

20

\!

CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E o Martini Drilling / CME 75
e o E s Z oG DRILLING METHOD BOREHOLE LOCATION B-6
Z e “ ES % g 2 % 8 Soil Core See Plan
o = =
E | E | = z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
S| & |8 ® |3 |E3|5S|E |September 15,2014 6 Tnches 153 feet
E = < |2<| 22| 5 |GROUND-WATER READINGS
% = Groundwater level was encountered at 114.75 feet below the ground surface.
- Asphalt Concrete (4 inches thick) over Base (3 inches thick)
SM FILL - SILTY SAND - brown (10YR 4/3), slightly moist, fine sand, approx 5 to
T 7 10 percent gravel
150 :
T° ~7'sC| OQUIATERNARY ALLUVIAL FANDEPOSITS =~ |
CLAYEY SAND with GRAVEL - brown (10YR 4/3), slightly moist, fine to
‘ medium sand, approx 10 to 15 percent fine to medium slate gravel, angular to
T ] subangular
| |1 1| 78
CL- SILTY CLAY - brown (10YR 4/3), slightly moist, approx 10 percent fine sand,
ML approx 30 percent silt
145 1

No core recovery from 8.9 to 10 feet

At 11.1 feet: Approx 5 to 10 percent fine to medium gravel, subangular to
angular

At 13 feet: Approx 5 percent gravel

No core recovery from 14.8 to 15 feet

SILTY SAND with GRAVEL - dark grayish brown (10YR 4/2), slightly moist
to dry, fine to medium sand, some coarse, approx 30 to 40 percent fine to
medium gravel (mostly slate), subangular to angular

No core recovery from 18.5 to 20 feet

Field Geologist: MAS
Prepared/Date: JF 9/30/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A6a
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\!

(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

E?c' E o Martini Drilling / CME 75 B- 6
< B = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
g I =z ) . | O |65 g = 8 Soil Core See Plan

< = =
Fon 2 = | z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
| S| 5 | Q| 2|2 |Z5|28|%|Scptember 15,2014 6 Inches 153 feet
M < L?J g /M ~ |= < |H 5 = |°P
%i = < |8<|2 2|5 [GROUND-WATER READINGS
85 % e Groundwater level was encountered at 114.75 feet below the ground surface.
Sg
82 SN sM
Zm
s :
= .
um =
Z2 2 4 ] 66
EQ °
<& T ]
8% CL- SILTY CLAY - dark brown (7.5YR 3/3), moist, fine sand, medium plasticity
o ML
o
ZE| 130 .
2
g; No core recovery from 23.3 to 25 feet
==
og + .
o
og
2
e

< 4
%g 2 CL- At 25 feet: Reddish brown (5YR 4/3), moist, approx 10 to 15 percent fine sand
a< ML
s
< é T 1
e
Bun
Bz
=5
Em T b
52 3|5 |100
Zm
2ol 125 1
<8 At 28.1 feet: Dark yellowish brown (10YR 4/4), moist, approx 5 percent fine to
85 medium gravel, subangular
-

o 1 |
52
<o

m
3; T 30
&a
i~
Lﬂ <
£ T
=m
<=
2e
o T 1
=
EE 3 6|9 At 32.3 to 32.7 feet: Approx 30 percent fine to medium sand, approx 10 percent
z© fine gravel, subangular to angular
ol 120— 1
o<
@A
22
Bu 4 |

Z
29 At 34.2 feet: Approx 30 percent sand, approx 5 to 10 percent gravel,
2 < subangular to angular
=3 T 35 No core recovery from 34.8 to 35 feet
o2 CL-1 At35 feet: Increasing sand
Z ML eet: Increasing san
=
g 1 |
=
<

wn
5% + E SC CLAYEY SAND with GRAVEL - brown (10YR 4/3), moist, approx 30 percent
Zg 4 7 | 100 76 fine to medium gravel, subangular to angular
z

Z
58 115 E CL LEAN CLAY - brown (7.5YR 4/2), moist, sandier with depth to approx 10
Am percent at 39.5 feet, approx 5 percent fine to medium slate gravel, angular to
2 subangular
O
25 T
28
D
=17

40

Field Geologist: MAS
Prepared/Date: JF 9/30/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A6b
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
i = Martini Drilling / CME 75

== z |o s B-6
< B = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
g I =z S . | O |65 g = 8 Soil Core See Plan
gé 2 = | z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
Ez § ) 8 [~ E) % k) Z & % September 15, 2014 6 Inches 153 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 114.75 feet below the ground surface.
= ,\
%; At 40 feet: Approx 30 percent fine to medium sand, approx 30 percent fine to
éﬂ medium gravel, subangular to angular
2l
- CL SANDY LEAN CLAY - brown (10YR 4/3), moist, approx 30 to 40 percent fine
oZ sand
=
55 | 4 8 | 98
3z
-
os
Z=| 110
ge
A<
&2 1
o%
og
E2
o= T 4 CL No core recovery from 44.9 to 45 feet
o At 45 feet: Approx 2 percent fine gravel
s
< é T
e
Bun
Bz
=5
Em T
52 519 |100
7
93 105—+ SC/ CLAYEY SAND to SANDY LEAN CLAY - brown (10YR 4/3), moist, fine
<8 CL sand
ISP [T SP-|  POORLY GRADED SAND with SILT and GRAVEL - dark grayish brown
25 1 > 07| sM (10YR 4/2), moist, fine to medium sand, approx 15 to 30 percent fine slate
© g o P gravel, some medium, angular to subangular
=7 3 |
gé + 50 ° D]
= CL- SILTY CLAY - brown (10YR 4/3), moist, approx 5 percent fine sand, medium
e ML plasticity
i~
IEJ <
= E 1
<3
=

F
S| 7
£ 5 10 | 100
a
58 100— At 52.7 feet: Possible paleosol, clay, dark brown (7.5YR 3/4), moist (1% thick)
o<
mA
-
42 +
25

H
=)
:’§ 1+ s5
%E SM SILTY SAND - dark grayish brown (2.5Y 4/2), moist, fine sand
E;ﬁ + ML SILT - dark grayish brown (2.5Y 4/2), moist
=
m =
gi ‘ ‘ CL- SILTY CLAY - dark yellowish brown (10YR 4/4), moist, approx 30 to 40
= Z —+ M percent silt, low plasticity
ZE 6 11 | 100 CL LEAN CLAY - dark yellowish brown (10YR 4/4), moist, approx 5 to 10
z g percent fine sand, approx 20 to 30 percent silt, medium plasticity
a3| 95
am
2
o5 1
=)
28
=2 e
=17

60

Field Geologist: MAS
Prepared/Date: JF 9/30/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A6c
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

E?c' ; o Martini Drilling / CME 75 B- 6
< a = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
éé Z ) . | O |65 g = 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]£F|E |September 15,2014 6 Tnches 153 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 114.75 feet below the ground surface.
= N —
52 At 60 feet: Massive
Zn
E=
= .
“im
Zwn
oZ
EC
<& T ]
§; 6 | 12 | 100
os
Z=[ 90 .
ge
B<
&2 1
M
og
2
e

< 4
% E 65
3%
s
< é T 1
e
Bn
Bz
=5
Em T b
52 7 | 13 | 100
Zm
5z
Sk
ze T 1
oz
<o

m
3; T 70
&a
i~
LE <
£ T
=m
<=
=

F
ez 7 14 | 100
Ak
Zz O
el st
82
5; 1 | At 73.7 feet: Approx 30 to 40 percent fine sand, gradational
25
53 7 CL-| SILTY CLAY - brown (10YR 4/3), moist, with fine sand, some medium,
= ML approx 2 to 5 percent fine gravel (up to 1/2 inch in size)
=
=
<
~ wn
EE 8 | 15 | 100
2
23| T
am
2
=
9 1 |
52 .
2o At 79.3 feet: Brown (10YR 4/3)
=17 %0

Field Geologist: MAS
Prepared/Date: JF 9/30/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: A6d
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.
E?c' ; o Martini Drilling / CME 75 B- 6
< B = > E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — 2 122|258 e (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan
ol O = =
2l 2 | B | % z 2 1S% & 2| = [DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
> S| 5 |8|= Eﬁ 25| Z S| & |September 15,2014 6 Inches 153 fect
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 114.75 feet below the ground surface.
e
g2 At 80 feet: Grades sandier
Zn
E=
z
9% SC CLAYEY SAND - brown (10YR 4/3), moist, fine to medium sand, approx 2 to
> = + n 5 percent fine gravel (up to 3/4 inch in size), few clay layers (1/4 inch thick)
&7 8 | 16 | 100
-
os
Z=l 70 :
ge
i3
=
85 1 i SP- POORLY GRADED SAND with CLAY - dark yellowish brown (10YR 4/4),
8 & SC moist, fine to medium sand, interbedded thin layers of clay
Ea
< 4
% E 85
3%
s
< é T 1
e
Bun
Bz
£
Em T b
52 9 17 fw0| | ||
Zma SP NEAR SHORE DEPOSITS
gﬁ 65— 4 POORLY GRADED SAND - dark yellowish brown (10YR 4/4), moist, fine to
<0 medium clean sand
<
Sk
ze T 1
oz
e~
2= -
=] %0 SP- POORLY GRADED SAND with SILT - dark yellowish brown (10YR 4/4),
Ea SM moist, fine sand, some medium
LE <
£ I
<3
=
F
Em 9 18 | 100
Ak
Z O
el et
mA
22
42 + .
25
F
=)
23 1= 95
83
25
=L
=
m
gi At 96.5 feet: Becomes pale brown (10YR 6/3) to very pale brown (10YR 7/3),
Z 1 i . ;
=5 slightly more silt, few pockets of fine sand
zE 10 | 19 | 98
2
ag| S5
am
2
o5 1 |
=
e 100 N No core recovery from 99.9 to 100 feet

Field Geologist: MAS
Prepared/Date: JF 9/30/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A6e
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(CONTINUED ON FOLLOWING FIGURE)

DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

i ; o Martini Drilling / CME 75 B 6
E< -
< B = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
= = — = 22| Qo (Continued)
éé z. & .« | 2 % | 2E 8 Soil Core See Plan

ol O = =
2l 2 | B | % z 2 1S% & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
2| S| 5 | 8| B | B |E3]£F|E |September 15,2014 6 Tnches 153 feet
%i E . < |2<| 22| 5 |GROUND-WATER READINGS
§E % e Groundwater level was encountered at 114.75 feet below the ground surface.
-
%E ,\\l SP-

m
§§ SM At 100.5 feet: Grades to finer sand
=
“im
Zwn
oZ
EC
<& T ]
§; 10 | 20 | 100
os
Z=[ o so— :
ge
B<
52 1 |
o
og
2
e

< 4
(27 E 105
3%
s
< é T 1
e
% n
=4
Em T b
52 11 | 21 | 100
Zma At 107.5 feet: More silt
&l 4
Em
5z
Sk
ze T 1
Sz
e~
gé T 110
=] At 110 feet: More moist
A
i~
LE <
£ T
=m
<=
=

F
E2 11| 22 | 100
Ak
Zz O
Se| 40 :
o<
8% At 113.3 feet: Becomes yellowish brown (10YR 5/6), moist to wet
S5Z
e
;E AVA At 114.75 feet: Wet, more medium sand, some coarse, approx 5 to 12 percent
=3 + 115 fine gravel (up to 1/2 inch in size)
o= SP'| POORLY GRADED SAND with GRAVEL - black (10YR 2/1) to very dark
o brown (10YR 2/2), wet, fine to medium sand, some clay, layer of gravel from
Sk 1 | 115 to 116.5 feet, some iron stains in gravel zone, less gravel toward bottom of
=0 the run
m =
[~
= 12 | 23 | 100
za
<5
@ag| 35 ]
am
2
o5 | |
=)
23
2

120 N

Field Geologist: MAS
Prepared/Date: JF 9/30/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center

2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992

Figure: A6f
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DRILLING COMPANY/DRILLING EQUIPMENT BORING NO.

E?c' E o Martini Drilling / CME 75 B- 6
ga = o E Z m | . ; [ PRILLING METHOD BOREHOLE LOCATION .
sa| € . z 22289 (Continued)
% 2 =z & « | 2|6 g = 8 Soil Core See Plan

ol O = =
Zal £ = | z 2 CE & 2| = | DATES DRILLED HOLE DIAMETER GROUND EL.
=¥
<> § ) 8 [~ E) % k) Z & % September 15, 2014 6 Inches 153 feet
%i E . < |2 |9 2| & | GROUND-WATER READINGS
§E % e Groundwater level was encountered at 114.75 feet below the ground surface.
e
g2 SM SILTY SAND - black (10YR 2/1), fine sand, approx 2 to 5 percent medium
éﬂ At 120 feet: Wet, gravel (up to 2 inches in size)

=
=
“im
Zwn
oZ
=
<& T 7
8% 12 | 23 | 96
-
%g 30—t i CL- SILTY CLAY - dark brown (7.5YR 3/3), moist to wet, approx 2 to 5 percent
& 1 ML fine sand
o=
A<
&2 1 |
o%
og
=42
EE 4125 No core recovery from 124.8 to 125 feet
&2 SP | POORLY GRADED SAND - dark yellowish brown (10YR 4/6 to 10YR 3/6),
5] < wet, fine to medium sand, less medium toward the end of the run
Z= 1 |
S 13 [ 24 | 52
8%
Bz
£
Em T b
32
%E No core recovery from 127.6 to 130 feet
Zg| »+
5z
Sk
ze T 1
oz
e~
21
Sk 30 END OF BORING AT 130 FEET
<
mZ NOTES:
i= Hand augered upper 5 feet to avoid damage to utilities. Groundwater level was
= encountered at 114.75 feet below the ground surface. Borehole grouted with
5: + . cement-bentonite slurry and patched with rapid cement.
£z
23
IS S
mA
22
42 + .
25

H
=)
:’§ 1135
cA
25
=L
=
<
M('/1
=
2
ag| BT ]
am
2
o5 1 |
=)
23
D
=17

140

Field Geologist: MAS
Prepared/Date: JF 9/30/2014
Checked/Date: MAS 10/2/2014

Saint John's Medical Center
2121 Santa Monica Blvd., Santa Monica, CA

LOG OF BORING

Project No.: 4953-14-0992 Figure: A6g
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Borehole/Well Construction Log

EAFB_Well[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁ;ﬁggf MW-1
Borehole Location: St. John's Northing: 1833638.5 Easting: 6416327.3 Sheet 1 of 4
Drilling Agency: BC2 Diriller: Clint Jefferson
- . . . Total
Drilling Equipment: CME 95 Date Started: 12/14/2011 Depth (feet): 121.0
. . Number of i . Depth t
Drilling Method: Hollow Stem Auger SelljnTplgg:o 6 Date Finished: 12/14/2011 ngroclg (feet): NE
Drilling Fluid: None Borehole (in):8 Depth 10 prilling (FT BGS): 111.0  Static (FT TOC): 110.21
Completion Information: ~ Completed as a flush-mounted monitoring well EL%‘{E‘SIOS”L) _ Ground: 152.90 Top of Casing:  152.42
Logged By: H. Jones |Checked By: M. Duffy  02/06/2012
Samples Aanes|  LO9
> 2 S
g3 5 o| 218 4 | & g 2 |o> Lithologic Description gg =) Remarks
IS > = o | S |3S 50
e F1E|lE|F |22|9|5¢ o
P [aN=1
_ ML | SILT: dark reddish brown (2.5YR 3/3); very fine _ Hand auger to 4 feet.
— grained sandy silt (tr, 30, 70); moist, soft, no —§ §
7 [ plasticity. _—% \é
- - M D
] N —_§ §Kt 4 feet: Begin drilling.
5 0/0 - —_§ §
107 0/0 — —_§ §
157 0/0 [ at 15 feet: wood fragments present. __% %
207 0/0 ML [ SILT: dark brown (7.5YR 3/2); sandy silt with gravel | \é
— — (10, 30, 60); moist, stiff, medium plasticity. —% %
] N —_§ §At 25 feet: MW-T
25 - _‘é ‘érelocated 3 feetto
- 0/0 - _§ §North and 3 feet to
- — —\é \QWest to avoid drilling
7 B B through concrete and
] N ] rebar. Drilling
— - _‘é ‘écontinued from 25 feet
— - _§ §and deeper at new
— — —\é \élocation.
] - N

w
D



Borehole/Well Construction Log
(Continuation Sheet)

EAFB_Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬂﬁggk MW-1
Borehole Location: ~ St. John's Sheet 2 of
samples Anaiyees | LOG
- 5 8 Ez| 2 5]
£ | &|8|&|8|8g|l8|8 s
) = Flzle|F|aS|5|3 Lithologic Description _SE Remarks
o D P o D oo To:s
0= IR g SEE
a » gﬁ
e)

| 0/0 V OH [ SILT: dark brown (7.5YR 3/2); clayey silt with fine ~ _|

— grained sand and gravel (10, 10, 80); moist, stiff, —§ §

B % ~  high plasticity. _—§ §
35 0/0 % — —_§ §
407 0/0 / [ at 40 feet: color changes to very dark gray (7.5YR __% §

_| % — 3/1). —§ §
45 _ % - D

| Mw1-45 15 1100 0908 | 0/0 V CH [ CLAY: dark reddish brown with black streaking _é

— 17 — (2.5YR 3/2); clay (0, tr, 100); moist, very stiff, high —§ §

B | 18 % ~ plasticity. _-§ §
50 ] 0/0 % [ at 50 feet: increased gravel content (15, tr, 85). __§ §
oo _ 4 - B¢ \

_| MW1-55 16 1100 0917 | 209/04>7 | GRAVEL: dark gray (GLEY1 4/N); gravel with clay _é

_ g% e ~(90, tr, 10); moist; loose. ;——& §

__ ] | SAND: black (GLEY1 2.5/N); fine grained sand (tr, |

— 95, 5); well sorted; moist; dense. _§ §
60 7 0/0 — —_§ i

q
g




Borehole/Well Construction Log
(Continuation Sheet)

. _EAFB Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁﬁggk MW-1
Borehole Location: ~ St. John's Sheet 3 of 4
Field
Samples Analyses | L0OG
=}
.| g _3
5 = |3 E2| 2|2
g | &|S g E|SE| 8| SR <
) 2 Flzg le|Flaz| o3 Lithologic Description _SE Remarks
D [} a o =9 =
8 D | g ~E $=2
o ) gﬁ
O
_| MWI-65 32 160 [0926 [ 47.1/0% [ \SAND: brown (10YR 5/3); medium to coarse grained _|
— 50/5 — sand (tr, 95, 5); subrounded; poorly sorted; moist; §
N — [ loose. ] §
70 ] 0/0 [ at 70 feet: color changes to very pale brown (10YR ] §
— — 713). —
SIMWL-75 T/~ | 38 |55 (0933 | 34.6/0 N ] §
_ 50/4" L ] §
80 ] 220/0 N ] /AT 80 Teet: Has sfrong
] - ] §hydrocarbon odor.
857 mw1-85 39 |50 (0944 | 7.9/0 [ SAND: light gray (10YR 7/2); fine to medium grained _| §
— 50/3 — sand (tr, 95, 5); well sorted; moist; dense. —
- 0/0 n ~ >
9B Mwi1-95 T/~ | 41 |50 (0948 | 53.1/0 N T i
] 50/3" L —




Borehole/Well Construction Log
(Continuation Sheet)

EAFB_Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 E’ﬂﬁggk MW-1
Borehole Location: ~ St. John's Sheet 4 of 4
Field
Samples Analyses | LOg
=}
.| g
= E |8 Es| 2|5
[<F] <] Q. wn
_ £ s S |&8| E|c8| 5|0 _ . - s
2% > Flzg le|Flaz| o3 Lithologic Description _SE Remarks
e < & g o g 225
o ) gﬁ
e)
| 8.4/0 1 [ Nat 100 feet: color changes to dark grayish brown
— (10YR 4/2).
105 — 31.2/0 N
110 7 79.5/0 " SAND: dark grayish brown (1OYR 4/2); fine to . |Static water Teve.
— — medium grained sand (tr, 95, 5); well sorted; moist; Groundwater during
] [ dense. :* [drilling.
115 — 86.2/0 N
120 — 53.4/0 N
N Total Depth = 121.0 feet




Borehole/Well Construction Log

EAFB_Well[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁﬁggf MW-3
Borehole Location: St. John's Northing: 1833774.4 Easting: 6416732.8 Sheet 1 of 4
Drilling Agency: BC2 Diriller: Clint Jefferson
Drilling Equipment: CME 95 Date Started: 12/13/2011 E)%ﬁlh (feet): 1215
Drilling Method: Hollow Stem Auger g‘;nTFE)lgg:Of 24 Date Finished: 12/13/2011 ngﬁgglg (feet): NE
Drilling Fluid: None Borehole (in):8 Depth 10 prilling (FT BGS): 111.0  Static (FT TOC): 11191
Completion Information: ~ Completed as a flush-mounted monitoring well EL%‘{E‘SI%”L) _ Ground: 152.91 Top of Casing:  152.45
Logged By: H. Jones | Checked By: M. Duffy  02/06/2012
Samples Anaiyees| 109
> g S
£o = | g =8| o |58 _ _ L _gE
oD - ) ) 2 |o o=
g8 5 2 § § 2 | & g E% 8'2‘ Lithologic Description §58 Remarks
£ > E [ Zo | 8 |6d sQ
e F1E|lE|F |22|9|5¢ o
@ | g i
[a) [75]

_ CL | CLAY: dark brown (7.5YR 3/2); silty clay with gravel _| Hand auger to 5 feet.

— (10, tr, 90); moist; stiff; medium plasticity. —§ %

_ n —_§ §

5 | MW3-5 7 | 100 | 0753 0/0 N —_% %KtS feet: Begin drilling.

] 15 o _§ §

- z B KK
10— mws-10 9 |100|0755 | 0.6/0 n —_§ §

] 12 L ]

. i - § §
15— MW3-15 10 | 100 |0800 | 0/0 N —_§ §

] 1 - K K

- 14 - _% %
2071 Mw3-20 13 | 100 0802 0/0 V CH [ CLAY: dark brown (7.5YR 3/2); silty clay (tr, tr, 100); \é

— 15 — moist; stiff; high plasticity; wood fragments present —§ §

] 17 % - (<5%). _—§ §
25— MW3-25 8 |100|0806 | 0/0 % - —_§ §

] 13 L ]

_ 19 % - —§ §

w
D



Borehole/Well Construction Log
(Continuation Sheet)

Project Name:  St. John's Soil and Groundwater Investigation

Project Number: 60236290 Borehole
Number:

MW-3

Borehole Location:

St. John's

Sheet

2 of

Samples

)
i
o

Analyses

Lo

(=]

Depth
(feet)
Number

Type
Blow Count

Percent Recovery

Time

PID (ppm)
Sample/Background

Graphic

USCS or

Lithologic Description

Well .
Construction

Diagram

Remarks

EAFB_Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

MW3-30

w
(&)1

MW3-35

N
o

MW3-40

A
¢

MW3-45

al
o

MW3-50

[6)]
a1

MW3-55

2]
o

MW3-60

N
h

15

| 24

10

—4—| 16

13

—4L—| 20

11

—L| 22

15

—L | 24

18

| 24

100

100

100

100

100

100

100

0810

0814

0817

0821

0825

0830

0836

0/0

0/0

0/0

0/0

0/0

0/0

0/0

CL

L CLAY: dark brown (7.5YR 3/3); silty clay with gravel
(25, tr, 75); moist; stiff; medium plasticity.

At 35.5 feet: Gravel content increases through 40
feet.

AANMIHIHHHH H HTHHTTImsiu)

CH

CLAY: dark brown (7.5YR 3/2); silty clay (tr, tr, 95);
moist; stiff; high plasticity.

At 45 feet: Gravel content decreases to trace
amounts.

NG/ NYNHYNYSYSYSYSYSUYSYSYSYSY S Y S Y S Y S Y SYSY Y SYSNY SN,

NVNYSYSYNUYSYSY NUYSYSY S U SYSYSUNY SO S NUSYS Y SNUVSNUS

q
g




Borehole/Well Construction Log
(Continuation Sheet)

. _EAFB Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬂﬁggk MW-3
Borehole Location: ~ St. John's Sheet 3 of
Field
Samples Analyses | L0OG
=}
. s 8 E D 2|
E | &8 g g 22|83 R c
2T E Flz || F |2z o |4 Lithologic Description _SE Remarks
8 = 5 18] |%§ =
& ) 20
o
e)
_| MW3-65 12% 100 jo842 [ 7.4/0 V | MAt 65 feet: Sand content increases (tr, 15, 85). _ §
B N | 27 % N ~
] 7/ ]
07 Mws-70 20 |100 0850 | 0/0 ¥77771SC [ SAND: brown (7.5YR 4/3); clayey sand (tr, 65, 35); §
— 23 ’ — fine to medium grained sand; moist; medium dense; —
b = 27 ~ high plasticity. b §
57 Mwa-75 29 |55 0859 | 00 {7 [ At 75 feet: Increased amount of sand, decreased | §
— 50/5 — amount of fines (tr, 80, 20). — §
80 7 mws3-80 34 |55 0904 | 0/0 [ SAND: brown (7.5YR 5/4); fine to medium grained ~ _|
— 50/4 — sand (tr, 90, 10); moist; dense. — §
85— Mw3-85 [/~ | 31 |55 (0910 | 0/0 — 7 §
_ 50/4" L ]
90 71 Mw3-90 29 |55 (0917 | 0/0 [ SAND: pale brown (10YR 6/3); fine grained sand (tr, _ §
— 50/5 — 95,5); moist; dense. — i
9B Mw3-95 T/~ | 37 |55 0923 | 0/0 n 11
] 50/5" - .




Borehole/Well Construction Log
(Continuation Sheet)

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬂﬁggk MW-3
Borehole Location: ~ St. John's Sheet 4 of 4
Field
Samples Analyses | LOg
=}
.| g .
5 = |3 E2| 2|2
2 g1 S |g| 2|8 gll . . - s
) 2 Flzg le|Flaz| o3 Lithologic Description _SE Remarks
o D o <5} 5 o —_—0 =
3 2 | 5 v E 228
o (%] SD
o
MW3-100 2T |50 0927 | O/0 B T
_ 50/3" C _
105 7 mMw3-105 [/~ | 50 |50 (0932 | 0/0 N .
_ 50/3" C ]
110 I mMw3-110 T/~ | 37 |55 0937 | o0/0 N .
_ 50/4" _ ] :
B N H . -|Groundwater during
i n ] - |Static water level.
115 TIMw3-115 30 |50 f1017 0/0 $IAZIGC [~ GRAVEL: dark olive brown (2.5YR 3/3); clayey gravel |-
7 50/3 % — (70, 5, 25); wet; dense. —
120 IMw3-120 T/~ | 29 |50 [1025 | 0/0 % N 7
7 50/3" ¢ _ _
Jd Total Depth = 121.5 feet
E
2
3
3
3
?
E
iy
B




Borehole/Well Construction Log

EAFB_Well[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁﬁggf SB-4
Borehole Location: St. John's Northing: 1833621.8 Easting: 6416279.9 Sheet 1 of 4
Drilling Agency: BC2 Diriller: Clint Jefferson
Drilling Equipment: CME 95 Date Started: 12/19/2011 E)%ﬁlh (feet): 110.0
Drilling Method: Hollow Stem Auger g‘;nTFE)lgg.Of 22 Date Finished: 12/19/2011 EB)ee(Fj)m(:tl(() (feet): NE
Drilling Fluid: None g?;ﬁ?é%g (in):8 \E,)\faﬁg;:m Drilling (FT BGS): NE  Static (FT TOC): NA
Completion Information: ~ Grouted to surface EL%‘{E‘ISIOS”L) ) Ground: 148.90 Top of Casing:  NA
Logged By: H. Jones |Checked By: M. Duffy  02/06/2012
Samples Aanes|  LOG
> 2
E=g) b= q>'> ) 5 =8 . . ..
§ 8 5 ° § § o | & g 2 o2 Lithologic Description Remarks
~ =2 | O x £ = g |Ox
e > = m i no
2 [Tl 3|57 |22|°]|3¢&
@ | g i
[a) [75]
_ MH 1 SILT: dark grayish brown (2.5YR 4/2); silt with very fine sand _|7and augered to 5
— (tr, 15, 85); moist; soft; no plasticity. eet.
571 sB4s 15 | 100 (0832 | 0/0 N |ATG feet: Drilling
] 18 . __|began.
— 23 - -
10— sB4-10 7 |100|0835| 0/0 N ]
— 13 L —
— 15 - -
1577 spa-15 9 | 10010837 | 3.001777 [ SAND: dark grayish brown (2.5YR 4/2); clayey, fine to ]
— ig 4 — medium grained sand (0, 85, 15); moist, dense. —
20__ A B ]
_| SB4-20 11 | 100 (0842 | 4.2/0 V CH [ CLAY: brown (7.5YR 4/2); clay (tr, tr, 100); moist; stiff; high |
— 14 — plasticity. —
i 21 / L _
25 4 - .
_| SB4-25 6 | 1000846 | 2.1/0j0™/ 'GP L GRAVEL: black (7.5 2.5/1); pea gravel:10-30mm diameter |
— 9 3"6 — gravel with medium to coarse grained sand (90, 10, tr); poorly—
7 13 o b I~ sorted; angular to subangular; moist; loose. ]
~ Q[ 7
] o (\° - —
i )OOD L _
~ o™ i ]
o N\o

w
D




Borehole/Well Construction Log
(Continuation Sheet)

EAFB_Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬂﬁggk SB-4
Borehole Location: ~ St. John's Sheet 2 of
Field
Samples Analyses | L0OG
=}
g S
— S ~ 9 .
— S ] S 2 E )
£ |83 |2|8|E5|8(C
£g 5 Flz || Fl|laoazs| o8 Lithologic Description Remarks
o D 4 o D oo
g 5 | :
o (%2}
_| SB4-30 14 1100 |0849 6.1/0 ¢~ T L |
| 20 o\ < - —
— I~ | 21 AN - _
1 (]
] o5 |E ]
_ Cbbc - _
35 —~— IJ0% - .
_| SB4-35 37 60 (0853 0.2/0 D< B H
_ 50/5" 2 L —
] N/ ocCl [ _
1 o
_ o [ < L ]
1 o
- o _
40 - A .0 u ]
_| SB4-40 10 1100 0858 | 162/0 MH [ " SILT: black (7.5YR 2.5/1); silt (tr, tr, 100); moist; stiff; high ~ _|
— 17 — plasticity. —
i N | 21 L |
457 sB4-45 111’; 100 0901 | 39.2/0 [ at 45 feet: color changes to dark brown (7.5YR 3/4). __
] N | 19 N ]
5071 sB4-50 24 |60 (0905 | 26.3/0 [ SILT: dark gray (10YR 4/1); sandy silt (5, 10, 85); moist; stiff; _|
— 505 — medium plasticity. —
55 7] sB4-55 [/~ | 17 [100 0913 | 306/0 — T|AT55 Teet has
— 18 L __lhydrocarbon odor.
i N/ | 25 L |
60 7 sBa-60 31 |60 (0917 | 133/0F | SAND: dark brown (7.5YR 3/3); medium grained sand (tr, 95, At 60 feet: has
— 50/5 — 5); subrounded; well sorted; moist; dense. —hydrocarbon odor.




Borehole/Well Construction Log
(Continuation Sheet)

. _EAFB Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁﬁggk SB-4
Borehole Location: ~ St. John's Sheet 3 of
Field
Samples Analyses | L0OG
=}
.| g _3
>
2 |83 &|¢elsg|88 R
£g 5 Flz || Fl|laoazs| o8 Lithologic Description Remarks
> Q2 z 2 I3 T o
[a =g o = g
& &
_| SB4-65 39 [55 0922 [ 249/0 | \at 65 feet: color changes to grayish brown (10YR 5/2). _|At65 feet: has
] 50/4" - __lhydrocarbon odor.
707 sBa-70 44 |60 (0925 | 222/0 | SAND: pale brown (10YR 6/3); fine grained sand (tr, 100, tr); _At 70 Teet:has
— 5075 — well sorted; moist; dense. —hydrocarbon odor.
75— sBa-75 [/~ | 44 |50 (0930 | 44.7/0 N AT 75 Teet: has
] 50/3" - __lhydrocarbon odor.
80 7 sB4-80 5:(3)‘/14" 55 0935 | 7.3/0 | at 80 feet: grain size decreases to very fine grained. ~
85— sB4a-85 [/N | 41 |55 (0942 | 23.3/0 — 7
_ 50/4" L —
90— sBa-90 T/~ | 35 |60 (0947 | 3.4/0 N 7
] 50/5" - ]
95— sB4-95 /N | 39 |50 (0951 | 20.2/0 — 7
] 50/3" - ]




Borehole/Well Construction Log
(Continuation Sheet)

EAFB_Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Total Depth = 110.0 feet

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁﬁggk SB-4
Borehole Location: ~ St. John's Sheet 4  of
Field
Samples Analyses Log
=}
g S
— S ~ 9 “
5 5|8 E2| 2|3
<5 (<5}
< £ | &8 |&|E|2E]| &3 N -
£ e | =z | Flaoazs| ol|Y Lithologic Description Remarks
o O zZ o I} oo
el m I~ £
j5} ©
o (%2}
_| SB4-100 41 60 [0955 123/0 B H
] 50/5" - ]
105 1 sB4-105 45 160 [1002 | 100/0 [ SILT: dark yellowish brown (10YR 4/4); silt (tr, tr, 100); moist; _|
— 50/5 — stiff; low to medium plasticity; moist; dense. —
| SB4-110 | z 18 [100 (1007 100/0 N ]
] 21 - ]
— 1 27 | at 110 feet: color changes to dark brown (10YR 4/3). -
110 —




Borehole/Well Construction Log

EAFB_Well[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁ;ﬁggf SB-6
Borehole Location: St. John's Northing: 1833619.4 Easting: 6416362.9 Sheet 1 of 4
Drilling Agency: BC2 Diriller: Clint Jefferson
Drilling Equipment: CME 95 Date Started: 12/20/2011 -I[—)%tpqtlh (feet): 110.0
Drilling Method: Hollow Stem Auger g‘;nTrﬁgg.Of 22 Date Finished: 12/20/2011 ngﬁgctf (feet): NE
. i Borehole Depth to o . ; .
Drilling Fluid: None Diameter (in): 8 Water: Drilling (FT BGS): NE Static (FT TOC): NA
Completion Information: ~ Grouted to surface Elevation ) Ground: 153.00 Top of Casing:  NA
(feet MSL) :
Logged By: H. Jones |Checked By: M. Duffy  02/06/2012
Field
Samples An:Ieyses LOg
=]
E=g) b= GS‘ ) é =8 . . ..
é.,l 8 5 ° § g o | & g 2 o2 Lithologic Description Remarks
=~ = 2| O o £ s g |Ox
e > = m i no
2 |T|&|5|"|82|°|°¢
@ | g i
[a) [75]
_ ML 1 SILT: brown (7.5YR 4/2); silt with gravel (10, 5, 85); moist; ~ _|7and auger 1o S Teet.
— soft; low plasticity. —
5__ SB6-5 7 | 1001|0808 | 16.5/1 N _|At5 feet: Begin drilling.
] 12 L ]
- 16 - -
10— sB6-10 14 | 100 |0812 | 9.8/0 n ]
] 21 L ]
- 31 - -
15— sB6-15 15 | 100 |0816 | 6.3/0 _— ]
] 19 L ]
- 27 - -
20— sB6-20 28 |100|0821 | 3.3/0 - ]
] 31 - ]
i 34 » a
257 sB6-25 14 1100 (0824 | 2.7/0 CH [ CLAY: Brown (7.5YR 4/2); clay (tr, tr, 100); moist; stiff; high _|
— 16 — plasticity. —
N 20 / B _

w
D



Borehole/Well Construction Log
(Continuation Sheet)

EAFB_Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬂﬁggk SB-6
Borehole Location: ~ St. John's Sheet 2 of
ield
Samples analyees | LOg
=}
.| g AN
. s 8 E D 2|
£ |83 |2|8|E5|8(C
£ 5 Flz 2| F|aS|a|3 Lithologic Description Remarks
3 Pz o D oo
el m I~ £
& &
_| SB6-30 12 [100 |0826 12.2/0 V L |
] 15 L |
— I~ | 16 % - |
35 - A /‘ u ]
_| SB6-35 27 1100 0832 | 14.6/0 ML [ SILT: dark brown (7.5YR 3/2); fine sandy silt (0, 20, 80); _
— 32 — moist; stiff; low plasticity. —
] N | 35 L |
407 sB6-40 18 1100 0836 | 7.9/0 CH [ CLAY: brown (7.5YR 4/2); clay (tr, tr, 100); moist; stiff; high _|
— 26 — plasticity. —
- VA, 29 % - —
45— sB6-45 [/~ | 14 |100 |0840 19.0/0/ N 7
] 17 / L —
] N | 21 / L |
50 = sB6-50 [/~ | 33 [100 0850 | 117/0 % N 7
] 27 L —
_ N/ | 30 % - _
65 | % B .
_| SB6-55 19 1100 0856 | 203/0 | SAND: black (7.5YR 2.5/1); very coarse grained sand (5, 90, _/AtUSS feet: Has
— % — 5); poorly sorted; subangular-angular; moist, dense. —hydrocarbon odor.
60 = sBe-60 [/~ | 38 |60 (0902 | 186/0 N 7
| 50/5" L |




Borehole/Well Construction Log
(Continuation Sheet)

. _EAFB Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 Eﬁﬁggk SB-6
Borehole Location: ~ St. John's Sheet 3 of
Field
Samples Analyses | L0OG
=}
.| g _3
o E |3 Es| g |5
£ | g8 |¢|2|&5|28 o L
£g 5 Flz || Fl|laoazs| o8 Lithologic Description Remarks
> Q2 z 2 I3 T o
[a =g o = g
& &
_| SB6-65 40 60 0903 163/0} " B _|At 65 feet: Has
] 50/5" - __lhydrocarbon odor.
707 sg6-70 37 |60 (0914 | 184/0 [ SAND: dark gray (7.5YR 4/1); fine to medium grained sand; At 70 feet: Has
— 50/5 — well sorted; moist, dense. —fhydrocarbon odor.
57 sB6-75 44 |60 (0918 | 33.2/0 [ SAND: brown (7.5YR 5/2); medium grained sand (tr, 100, tr); _|
— 50/5 — well sorted; moist, dense. —
80 7 sB6-80 5‘(1)5/33" 50 [0925 | 15.1/0 [ At 80 feet: color changes to brown (7.5YR 5/3). ~
85— sB6-85 [/~ | 36 |55 (0934 | 163/0 N 7
_ 50/4" L —
90— sBe-90 [/~ | 41 |55 (0939 | 19.7/0 N ]
] 50/4" L ]
95— sB6-95 [/~ | 37 |60 (0945 | 19.2/0 N 7
] 50/5" - ]




Borehole/Well Construction Log
(Continuation Sheet)

EAFB_Wells[SB]\St. John's\St. John's Soil and Groundwater Investigation\60236290

Total Depth = 110.0 feet

Project Name:  St. John's Soil and Groundwater Investigation Project Number: 60236290 E’ﬂﬁggk SB-6
Borehole Location: ~ St. John's Sheet 4  of
Field
Samples Analyses | LOg
=}
g S
— S ~ 9 “
5 5|8 E2| 2|3
<5 (<5}
< £ | &8 |&|E|2E]| &3 N -
£ e | =z | Flaoazs| ol|Y Lithologic Description Remarks
o O zZ o I} oo
el m e £
j5} ©
o (%2}
_| SB6-100 35 50 [1020 77410 B H
] 50/3" - ]
105 7 sB6-105 [/~ | 37 |55 [1024 | 90.7/0 N .
] 50/4" - ]
| SB6-110 | 39 50 (1028 8.4/0 N ]
] 50/3" - ]
110 —




Previous Investigation (70131-6-0325.0001)



CHED

O.E. _MWH

JB

CA.

F.T. AR

P96

DATE

13160325 0001

JOB

Hote: The [og of subsurface canditiens shown hereon applics anly at the specific Boring lscation and at the date indicated.

It is not warranted 10 be representatva of subsurface conditionz at ather loeatlons and tmeas.

|
1 - N
= o
= W W | = E.-. =
) 3| = o
E_|E~|te|3=2%|35|C) BORING 7
ie g |d5|0s BB |0
o & :.-J:E‘: a'b - w | =L = DATE DRILLED: June 10, 19936
ij ] EBE'- n:g o< T EQUIPFMENT USED: 20" - Diameter Bucket
S = = | ELEWATION: 154
ke 3" Asphalt Pavirg - &7 Baso Caursa
ML FILL - CLAYEY ZILT - brawn
<8 |13.48 | 117 z SLIAFACE COF MATURA_ SCIL
1 ML SANDY SIT - soma Cley. ahant 16 % Gravel, krown
160 —= <5 90 (123 | 3 o Abour 30% Graval
- 8 ] M1+
<h a1 119 2 L Tills
<5 164 | 113 2 T Grayish brown
"48 — "
10
<6 1349 [ 118 2 [ | .
i I K SILTY GRAVEL and SAND - fine ta coarse, some Coables,
140 ' ] 5 reyish broven
| g | <5 [45 |11 ] 10 Hr SP 8
| T
! GEae
: e Cabbia {77 in oize
133 "c.:.ﬂ*
L ap <5 UG58 | 4B 1 WL SANDEY EILT - same Clay, greyish brown
130
L a5 <6 PZ5.B | 87 =1
% CL SILTY CLAY « come Gravel, brown
"23 - : .%
L 30 <5 127 | 114 7 / About 10% Gravel
120 — .%
<6 166 | 115 4
- 26 I %
|
115 =4 /
L aa <5 |50 114 2

{CONTINUED ON FOLLOWING FIGURE!
LOG OF BORING

LAW/CRANDALL, INC. A

FIGURE A-1.8a



7‘!---

CHED

O.E. _MWH

DR. _J8

F.T. AR

101936

CATE

Hota: Tha log of subsurface corditions ehown hereon apphas only at the specific boring losatian and at the date indicated.

JOB _ 701 31.60325 0001

I5 ix npt warranded o ba represantative of subsurface conditions at ether locations and times,

z Wy |Ez| B8
= ; 2| CE|Z25|0 -
E. I |ve:0~]2%|3% || BORING 7 (Continued)
ag|os|da|hs[U3|0¢ |
B |2 |=22|o5| 4|22 |S| DATEDAILLED:  June 10, 1996
o o ! ZEg:.x£|0S|F| EQUIPMENT USED: 20" - Diameter Bucket
i =0 m  |¥]| ELEVATION: 154
?
1140 — 7
) ML CLAYEY SILT - sbout 10% Gravael and Cebhblas, brown
L s <5 | 184 | 112 4 | l
i
i
105 !
gy =B [18.2 ] 111 7
akd ‘ Layer of Sand and Graval
7 SILTY CLAY - few Gravel, brown
100 — ]
e
5E <F [ 189 [ 108 ) %
ﬁ
%
95 — .ﬁ%
gy L <8 [387 109 ] 6 %
7 ' l%
o5 <8 | 168 [ 112 | B %
7
go L8 [183 [ 106 | 7 %
80 /
75 <6 | 222 (105 ) £ Somea Sand, gravish brawn

EMD OF BORING AT 75'.

LOG OF BORING

LAV /CRANDALL, INC.

NOTF: Water =erpAge encountered at dapths of 22, 51, and
BY¥'. Water at ihe bettom of baring 10 minutes
after carpletion aof driling. MNa eaving.

FIGURE A-1.6b



BV H CHEL

0E.

DR, _JH

F.T. AH

FiE1995

DATE

Mota! Tha o of subserface conditiong shown hareon applies only 3t the specific boring locaticn and at the date inficated.

JUB _FO1 31 60325 00061

It is not warranted tc be representative of subsurface condiions at other locations and times.,

[
Lo - [ }
= + A == = - Ll
2 _|z_|1=|5%|2%|2¢|3| BORING 8
2 ne|de|ba(E2 |08 |2
i o G EE2F |8 Z< |=| DATE DRILLED: June 13, 1886
o o Zp |2 | 0= |qf EQUIPMENT USED: 20" - Diamreter Bucket
. T a m |¥] ELEVATION:
184 3" Agphalt Paving - €% Baza Coursa
ML FILL - SAMDY 5ILT - spma Clay, faw Gravel, brown
50 (118 | 103 I
I
80 | 13.3 | 107 1 -
T B i EURFACE OF NATURAL SCIL
«<H | t6.0 | 114 1 AL CLAYEY SILT - grayizh Brawn
=5 |14.4 | 115 ~ N
-+ 10
=& 1170 ] 108 2
Lqgl=<s|t8s| 5|1 | W
;V‘ CL SILTY CLAY - brown
1 s .- _ . ] % Mo sample recoverse
| ops | =8 [178| 113 | 2 /
%
HITH sm SILTY SAHD - fine to medium, soma Gravet, brovwa
gy =8 [147 112 ] & 0t .
YT CLAYEY BILT - soma Sand, light brown
£
4 35 4B 138 118 | 4 [}
-L aa =6 _|16.3 | .11 4 B

{CONTINUED ON FOLLGWING FIGURE)
LOG OF BORING

LAW/CRANDALL, INC.

FIGURE

A-1.1a



|
T
e & —
O . .
A N <
oo ol &
wr :
= o = =
o g —~| @
. 33 o
AR o) v
w = <X
- s £ o
.mnu - 3 =
E i =
o fal T [
) | T L
= z iy ] .
o ot = = =i W
ar £ c a5
— T = c a E aoft &= &
L~ - .- = 5 =] wp! S 5
ﬂu n..-.|-._._...|.._ =] _H. =] —..m Lo nurm
- . = c E =0 &=
- 2 o ' = =1 = £ g
= 3 x ! = =% oL
€ SN |s S o 2 ug 2§
S =S & i < ;- B 0
I > o E 2E 4 =
= - = = Lo 2 ]
= 5 T o (o
o= T 5 3 85 8
Jez : Q
a=F
o wiils = LL
S L3n - o
a VeV a el vt F oo
o Dmmﬁ /%//// / é PofatharVa vl o “._Jqu.“ ST L)
pf/ b al"vlf et it X u..h..-u. - ..1. ! U
2071 NdINTG u | -
{"1)/5Mm0|q) o s o o r=
» LNMIO3 mOg " - = - i i
'Y naysg) g o o N — .
ALIENAO AHO - - < = o o
{"1ha ANp e oi) e u o L 1 W
JHMLSI0W £ o o o o “
fwadd) = o o -
rre T A0 Ky W W W
_“-.._."_ o ] [14] [} Ly ]
HL1d434 =z L u o i =8
_H.—..' — - “ “ m m “ ..t._ - e T— -
1
MNOILE AT
TEAL PUB SUCKE O] 3R (B SUSIPUDS S1EIMTGAS L0 GAIJEIUESRI00] S 0] POIMDIITA 10U B 3
‘pajesrpul 31ep =yl 38 pur uoneco] Busog apoeds ey e Auo saipdde LosE UMOLS SwRIpUOD 3R LNSANS J0 Be) BY) i0lapy

OYHD REAREY 3T g5 Ml He 'L'd GEEL/ENL AlWa LOQO'GZEGDTLELDS  A0r
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MWH

3.E.

AB

Tiar18996 F.T. AE R,

OATE

FOIZ1.80225 Q00T

JOB

Wnte: The lng of subsudare nonditions showen herenn applies only at the specific boring lacation and at the date indica-ed.

It i3 net werranted to he representative of sobsurface concilisns at other locatians and times.

= = v :
= o — - | G2
5 L _|#E(EZ|ED|8
€z |4E da| w5 |BE|0z (2
T8 27|25 -8 |32 |5 DATEDALLED:  June 13, 1286
o ] Zg |2 | 0= || EQUIPMENT USED: 20" - Dianmeter Buckat
i | O = 1] ELEVATION:
2-3/4" Asphall Paying - 8° Bese Course
FILL - CLAYEY SILT - soma Sand, seme bedrock fragments,
<5 13.8 | 110 <1 pieces of brick and concrete 1ta BT in sized, dark Brown
SURFACE OF NATURAL 50iL
CLAYEY SILT - sminw Sand, some bedrock fragmants, dark
<5 |146 | 117 | 2 brawn
—_ 5 !
<h 10,2 | 120 3 Greyish brown
<5 177 [ 110 2
—+ 19 I e
B [16.1 ] 114 3 ‘
[+
" Jm
4 3 =<8 [28.1 | 94 =1 ||
SILTY CLAY - brawn
15 | <5 |203 | 108 | 2 .ﬁ% cL braw
| .
ML SANDY SILT - some Clay, some Graval, brown
g5 |5 140|118 | 2
4 an =5 |18 (g4 L] || ML CLAYEY EILT - some Sand, scme bedrogk fragmants, brown
=
o]
o
m
i
- =5 <& [186 1tB 4
IH
| |1
i
L ogny =5 [188 110 | a |

[CONTIMUED ON FOLLOWING FIGURE]

LOG OF BORING ﬁ
LAW/CRANDALL, INC.

FIGURE A-1.Za
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CHED

MWote: The ing of subsurface conditions shown hereon applies only at the specific boting locatian and at tha date indicated.

O.E. MWH

JB

FERTA Rl

A RE

AT 37 . 60325 (W]

JLOE

It is not warranted o be vepresentative of subsorface conditions al odwer lDcotksns 2nd Enes.

[ = N 4
5 » |RE[EZ|E2|8
2|z |t=|55 2% |3¢|2| BORING 10
L e |dg|us | 48103 | -
T [ ==lo% - 4 g% =| DATE DRILLED: June 14, 1898
- 0 2 2 [ Q= || ECQUIPMENT USED: 24" - Diameler Bucket
o= O & w2 ELEVATION:
4% " Asphalt Paving - 3" Base Coursa
hAL SAMDY SILT - dark brown
<5 12.5 | 1CG 2
: SILTY CLAY - .
s g8 | 118 4 / CL sama Sand, brown
-+ &
<bh 122 (118 | Greyizh brown
=hHh | 1431 114 4
- 1d
<6 | 145 | 117 | 4 %
ML SAMNDY SILT - soma Clay, greyish brown
____ 16 =8 [17.68 | 104 1 ||
7 F TL | SILTY CLAY - brown
oop <6 [19.5 | 106 | .%
4+ a5 =B |18.5 | 111 4 ./% Some Sand, light brown
H spa SILTY SAND - fine, sormae Clay, few bedrock fragments, brown
1 g f=g l12elion | g ﬂ:: ?
(i
H [
HH [
ML CLAYEY BILT - some Sand, brown
gy L5 t17olioe| 2 | o
CL SILTY CLAY - hrewn
Loy Lxs o1 | 5 |

(CONTINUED ON FOLLOWING FIGURE]
LOG OF BORING

LAW/CRANDALL, INC. A

FIGURE A-1.3a
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MAJGR DIVISIONSG

TYPIGAL MAMES

CLEAN Wl grasded grava s, gravelsard mixhwes, liMle o No kras
GRAVELS
GHAVELS [Litla or no fires) " -
{torg En S0%- Poory qraded gravels or graval-6and misturas. lIte o no inee
U codn s frEGlion 1S
LARAGER (MEN
thin Moua GRAVELS Sy grevals, grayal Saand S0 mivo s
GOARSE Iaell 3128) WITH FIMNES
GRAINED |n|ppf'wab]q
50ILE arneLUn’ of 1ires) e Clayay gravets, GrEvEl-saro-ciay mhalres
[Mtare thas 5O0%
af rnarerlal iz
LARGER than Watl graded sands, gravely sangg, lIte o o mes
Thi Mo 240 CLEAN SAMNDS
glawa giza) SAMNDS [Lifa or no fines)
[Marg than £0% Poary gradec sande or g-avally tanda, (e or ne inag
o Eoa-5e rachom 1
SMALLER tman
the hed SANDS STy £4MES, $EAE-9 mikLre
gigve izt witH FINES
[ARECIDlE
ancunl af s Clayey sands sand-day milziuigs .
b Inorgenit Bilts anovery ne sanda, rocs Nour, sity :
or clayay lime samas or 2ayey 3l ta with sligh! plastichy ,
SILTS AMD CLAYS / cL Inerganic £lus of low ba Teaium preslaity.
EINE [Liguid e LES 3 tar 50 //‘: gavally Slays, sandy slaye, ellly clays, [6an claya
SRAAMED
ECILE oL Cinganic gills srd oraanie fily days ol oy sagticmy
{Mora fhar 508G .
of Inaleral is H o E - Ingrganic sils, Micacaous or dlalomaceous
SMALLER than H o fine sandy ar sy =2cls. alasgc sils
e We. 200 HAH
s SLTS AND CLAYS ; CH I it &ty s ol mgh plaslicity, tar days
[ .
{Licuic finil GAEATE  than 56} ‘% nargenic ¢y s of igh plasficity ¥
L
e H Crganie cleys o° mediar i Righ plagkeny, orgamc sills
il
HISHLY GAGANKLE SOILS reerer Bl Pt ard arwr hzghly oganie 2ilg

BOUNDAEY CLASSIE A T TS 501i5 poSA5I NG CNIFRCMENSI0S al WD graups are designated by conioinadons of group s¥mbols,

F & K T | & L E S Z E LI M1 TS
BAND GRAVEL :
SILT QR QLAY -~ COBRBLES - BOLIELDERE
Fine edium Caargl Fime Copres .
MND. 200 No. 40 Me 16 M4 wain. 3in. fizm)

U 5 STANDARED

31CYE BI1ZE

UNIFIED SOIL CLASSIFICATION SYSTEM

AE=EREMLCE:
The Linftied Sac Classiicakon Systen, Sorps af Engingers, WS, &rry
“rennleal Merrorandum Me. 3357, Vol 1. Mmek. 1953, (Restzed Apnl, L 860).

LAW/CRANDALL A

FIGURE A-2
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L9281 ADED
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Nota: The log of subsurface condillons shown hareon applias anly at tha spacilic horing losalion and at tha date indicaad.

b iz ol waranied (0 ba reprosenative of subsuiface nanditions at cther locations and Fres.

= - . .
=l I Pl e ot | BEORING 2
5| = 36522} 5 [S
= T |3 E = =y = 5 '-"g"" u DATE CHILLED: Dctober 2, 1032
£ = |[Tctac|® s o |z EQUIPMENT USED: {5 - Diametar Buckot
w | B |Fd]|z&|E8] o |Z
i o O wl ELEVATION 92.6
! S=182° Asphaltic Paving - & Base Coursa
H RAL FILL - CLAYEY SILT - some Cravgl, dark Srown
1.7 | 120 3
90 W SURFACE OF NATURAL SOIL
W [[E ML | sAMDY SILT - abaut 159 Gravel, brow:
B 10d |125 | 5 '
2 : Sarne layers of Sily Sand
Hb = 1 .
103 |18 2 Creyish brown
0
— 10 ML CLAYEY SILT - groyish biown
120 | 104 3 |
0 189 | 110 2 1 |
— 15 68 |15 | 13 B SP | SAMD - fina to coarss, about 20% Gravel, groyish brown
a0 | 112 4 | K
75 e
ML | SANDY SILT - greyish brown
L on 217 4 64 14 | LL.=28Pl=4a
Fl=
e 225 | s | 1 B
Layer of Cayey Silt
B3
L 2 198 | 112 10 T AUl 5% Gravel, brown
161 Bl SILTY SAND -fine lo coarse, about 20% Gravel, brown
-1 - . _
B+ L1 { ' Panelration resictanca;
HE 010 25 - 1800 pound hammer falling 12 inches.
e as (118 |-o % 1] 25 lo 507 - 800 paund hammar falling 12 irchres,
' ML | CLAYEY ZILT - goms Sand, about 1095 Gravel, brown
55..-
T
L 4 168 [114 | 5 | o

(CONTINUED ON FOLLOWING PLATE)
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CHE
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107782

CATE
I he 129 of subsurace canditions shown hareon a

i is not wamaniad to be raprasentativo of 5

L8&281 ACED

JOB

pplias only at tha spacilic bating locatien and a1 the date indicatzd.

ubsuraca eonditions a° ofher ocat ers and Himos,

Mg :

= = . .
= ojul|eslEez] s |8 BORING 3
E E T uzJ E %‘ = 2 % .__JE DATE DRILLED: Cetobar 2, 1007
Tl a|fafgs|{2g| £ || EQUPMENT USED. g . Diamatar Rucket
I w = = - 8|05 =
5 o e HlEE|os]| O -
i (S a M Jwf ELEVATION €18
T 5" Asphaltic Paving
FILL - SAMDY SILT - ahoutl 199 Sravel, brown
01— B 105 3 FURFACE OF MATLIRAL SovL
SAMD - P 10 cosrse, s0me Sill, about 1005 Graval, light
greyish Ciown
s 32 |y [ 4
Ho—
44 1125 |
— 10 -
42 1119 4
a0
73 | 108 g L_a:,ﬂ:r of Eandy Sik
Light ghresy
L. 15 36 |18 %
ML SaNDY SILT - light browan
5 n | 495 3 nf
Groyiak brown
L a0 76 163 |3 * LL=32 Pl=1
i * Penetralion rasis:ance:
0t 28" - 1600 pound haramer faling 12 inches.
25t B0 - B804 pound harmmar {aking 12 inches.
137 | ¥03 |
25 —A Saime Clay
65—
— a0 2.8 [124 12 N Brown
Bl
JHH 5] SILTY SAND -fine to coarse, brown
e 53 [107 | 10 H L
5E] MLT SaANDY BILT -some Clay, bown
L 128 j16 |10 | o

{CONTINUED ON FOLLOWING FLATE!

LOG OF BORING

LAW/CRANDALL, | NG G

PLATE A-tda
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& sNowWn heroon applies oaly atthe spacific baring location and at tha date irdicated,

CHEDO

CLE _JLR

Ik

Ok,

F.T.

L2,

DATE
Mole @ The log of subsurfacse eondition

L92251 ADED

JOB

I |s not waranied to be -cpresentativa of subsudazo conditions at ather lacat ons and timas,

o = .
=1 ~ el =1EL] - o BORING 4
z | £ |5E ez £ |2 @
= s T Z 15 % 5 3| & L DATE DRILLED: October 1, 1992
g o ; o t_u'; 5 2 E % % EQUIPMENT USED:  5r - MHameter Rotary Wash
Led i} I L
o dEl=] & |=
i i Bl I= D 15| ELEVATION 887
47 Asphattic Paving
FILL - CLAYEY SILT - about 5% Gravel, same pioces of
12.5] 123 16 brick dabe browm
W SURFACS OF NATURAL SOIL
J | ML]  CLAYEY SILY - some Gravel, brown
85— 5 157 W7 19 Girayish brown
3 Somo Sand
16.1) 100 1w | Bl
80— 10 ' ML SANDY ST - about 10% Graval, greyizh brnwn
1651 110 10 [ |
v
13
7o [
— 15 a
FIRTR B P £ [ |
I#
S layars o Sity Sand
e ag 17 d
L] "
2snl s | 7| il
A5 =
— 25 ( MLI CLAYEY SILT - abmrt 15% Gravel, brown
25| !
y
I
- BT 116 20N . © Panatration resistance for 340 pound haroret faling |
Rl 18 inches.
i ** Meisture content may be disturbed by the uge of
26[ difling mud.
. e
r
551 wal 18] ] o
LB T 1| SILTY SAND - fine to coares, some Grave!, brown
(1 ML CLAYEY SILT - sore Sand, brown
24
ML 4

{CONTINUED OM FOLLOWING PLATE}

LOG CF BORING

LAW/CHANDALL, |MNC

e
0
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Fl ATF A -
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La22g1 ADED

2

sJbelraca eanditions shawn heraor applies only at the speciiic boiing loeatks a1d at the dats ingicatad,

&

]

CHED

JLI

[

LS DH.

FT

10792

OATE

JOE

4
I

ltis net wananted to be rapresentative of suzsurtace condtions at ather Inaations and limes.

Wate: The kg o

= =1 I .
z |z |. Dlug E =l £ |8 BORING 4 (Continued)
= — == wd
9 T iuz_; UE_J%* = 5 %ﬁ Ly CATE DREILLED: Oeicbar 1, 1992
s | E 178 |2cagd] & |g| COUPMENT USED: 5 - Diameler Rotary Wash
L |8 zdlzst%21 8 |2
u ; = i
|_|J £ ] 1}
LAV SRR EL I Some tayers of Sandy Sii
25[]
AP
Za|1e |10 | W LL=25 Pl-2
A g 188 )14 | 15
MCYE: Diilling mud vsed in driling procase. M remowvad after
ccrmpfetion of diilling. Walor lovel mogsurcd ot 2087 15
rrunules #fler complotion of drilling. Borng grouled with &
camant and pentonite mikture.
S5 = 5

LOG OF BORING fﬁ

LAW/IGCRANDALL, | NG -

PLATE A-14b




o

GHROUP

STRBOLS TYPICAL MAMES

MAJOR  NIVISIONS

Wiell graded groeels . gravel-sard nosluies |
Biklle ar no Pines

CLEAN
GRAVELS
[Li-tie o rg tines ) L Foarly groded grdseld ar gravel- sand musures,
GRAVELS R lelllw wr g Lies .
IMare thon 0% of S
codrse frachien s s .
ILARGER frar 1he > ;? Gk Silyy geaves | gravel-song - 55 | i bores,
My, 4 meve 2] | CRAVTLS & 4 = ! teur
i WITH FINES }”;‘ - -
COARSE [pareciubile umi, i
GRAINED af fines) I GC | Cloyey growets, growel- sand -thay toclures -
i N
(ore than 30% of : Wrl: groded sonds | geaselly <ants | i
materinl is L ARGE R .-:-,. r?.:.u: sands | grawelly sards LI

1han Mo FHD 5ioes CLEAM 5ANDS

AEE)) .
[_lllln ar nn rnne',] .
Manrly grofnd sents e groaglly sonds |, Alla
SANDS ar am hines
Mo than 50 % of f———- — -k —
tharss treciisn s K
ﬁr"‘:t{:’-;r"‘:’l;n‘lh" 5aMDS ! Lty sards, sond -5l reetuees
. o T Ia = = .. -
WITH FINDS /’ : ’ .
fapproniaul r — .
lnrpf?ne:?e o %/;j};ﬂ‘ L Clirgry <oads . sand-slay mizdares.
s,
; | Innrgunic silts o eery fine sands, rack floor,
L tify oo Cliyey Ine sonds or cloyey sefs
[ wita shignl plasd sary
L
T ™ 3
SILTS AND CLAYSE f// lnargome cirye af aw o mediom plostizity,
[Liqusid 1mi- L EES vhan B0} ///f:: cL gravelfy < oye, zundy clnoys, sily <lags, tean
cloys
] .
; ; —
FINE ol ﬁ":;m:m::_:il'-: and orgenic siliy cloys of low
SRALRCD L aloslicity |
1 -—— 2 . -
SOHLS IR
[ e Cln 3G gt q & *IT Ieorgan-C &itlx, miduckcus of dIKlpmases
'_F;":";:’;‘Ul:ll EFEF:;-":LLEF _3 3 F Fore sorady o silly sails, elastic sids,
tan Mo, e
siae ) r it -
3'L1: AND LLAYS I oH
- | i 1 | h:gh plosticity, gt cl
[Ligeid hme GREATCE han 501 nargunic clnys q gb plesticity, 1ab clays,
iy
] _ .
7/;;{/: o Grgan’t rloys b medipm ot Mgs gosicny,
. j;‘ N crgoen s alls
_ .-"‘..Ff; R
' iy
HIGHLY OHGANIC S00LS i 2 Fugl und ulier gy argeric seils,
iy

BOUMOARY CLaSSImICATIONT! Soi's possehfony olwrucienabiey ol Ime groups ure designoled by
sombonalions  af grooup sembals

L R N S 312 E LImMIT S
. — _
AN GEAYEL !
SILT D LAY —I_ i -—— e —{ CORHLE 51 BUULDESE
Fiug FAF 1L L3R TS FIHE Crasn 1
e ed el _ 1
MG 20y NO 410 NI N4 Ln 2a HEml

u. =. STANDALRE fi:EWELC [ e

UNIFIED SOIL CLASSIFICATION SYSTFM

Hetargiie

The tkndizd Sal Cinss-fcation Sysiem, Corps of
Caginemiz, 1) 3. Army lechnical Memeorandom Mo 2 357,
Mzl L Bereh 9530 (feyised  April, PEO)

LAW/CRAMDALL, INC
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Previous Investigation (A-87159)



ClIKD 5”

i WP dmh

O.E.

ﬂﬁl.mh

Tha log of subsurface conditicns shown he-son appries enly at the specific boring localion and al the dale indicated.

F.T.

5/g/ay

DATE

JQ A-87159

Mats :

ft is not wamznied to be reoresantative of subsurface conditions at otner locations and times.

— = .
2 AL BORING 2
=, = w=ja
5l E EZ|Z 3|2 8|0 DATEDRILLED:  April27, 1067
= 0 g—a o = #|Z| EQUIPMENT USED: 24~ Diameter Bucket
5 LLI = 5 - E g = =
=] & || ELEVATION 1506
150 7" Asphaltic Paving - 13" Sand and Graval Base
1268 | 117 8
FILL - SILTY SAND . fine, about 10% Gravel, biown
—L Layer of Gravel
1 {ENCCUNTERED CONCRETE SLAB, MOVED 16' SOUTH)
SAMDY SILT - fow Gravel, biown
5 1wolizal 13| o
145 = r
M5 1| 13| N
.
10
140 = 52| 11871 1| N . sl
ayBrs ay
17.0 | 114 s | olilf
18 153 | 106 g ! o 1
135 -
151 | 108 5| N
o 2 224 1100 L 5 SILTY CLAY - brown
CLAYEY SILT - few Gravel, brawn
o5 166 | 115 10
125
120 30 195 1 122 6 SILTY SAND - fine, abaut 20% Gravel, brawn
136 | 111 5
(5 35 CLAYEY SILT - bsown
8C] GCLAYEY SAND- fine, reddish brown
a 771151 & 7|

{CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeRCHY CRAMDALL AND ASSOCIATES

PLATE A- 123
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OM s WP __dmh CHKD

CLE.

=8 .‘nh

F.T.

S/ASET

DATE

J’ AQ7159

The log of subsurlacs condifions shown hareon agplies only at the apecifer baring lacation and at the date indicatad.

il is rol wamanlad lo be repressnialive ol subsudace conditions at cther locations and timas,

Mats :

z | = wilz-|E=l8 BORING 4
Q £ c iz €3
= | = BE|Z7|Z&|u| CATEDRLLED: April 28, 1987
> n S |2 |w=la| EUUIFMENTUSED:  24-Diameter Buckat
= Zslxi|zlE
5| & TIo| ELevaTIoN 1487
<« - Asphaltic Paving - 7~ Sand and Gravel Basa
HEE I FILL - SL.TY CLAY and SAMD - mottled brown
124 (13| 3 | EXq e
5 '% CLY SILTY CLAY - faw Gravel, brown
5 160 | 116 g %
181 | 113 8
140 -
10 ‘//{ Some Graval
214|104 ] B /
a2 | 146 5 l/, Faw thin layars of Sandy Silt
1354 MITWL ] CLAYEYSILT - some Sand, brown
.5 17al1al 5| o
222 1 105 | [ | I
130 - 1901 112 6 % CL SILTY CLAY - roddish brawn
20
187 ] 113 G
125
L s 198 112 | 14
120 4 Aboun 1024 Gravel
- 0 11a | 118 A CLAYEY SILT - brown
Few Graval
SILTY CLAY - browtt
115
15 231 | 100 3
1o CLAYEY S3AND - finw, very Clayey, reddizh brown
40 122 1 191 5 ,

MOTE: Water nat encourlered. Mo cavirg.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATF A- 14




FOHAM 133.

MAJGR DIVISIONS oaer s TYPICAL NAMES
90
4o ‘Wrll groded growdlid o gravll-sand moalures .
CLEAN ?;'.Esaj Gw Lo o ma divae
L
GRAVELS v ]
irg oo heE el p ] Ptery drcoed grmaws o Fouk IRy M,
GRAVELS :‘:sﬂlt,h g lmg 3¢ Az fires
{hlare rman 0% af 4 'F"- -
tmarsa irachon 1
L&fSER than (he GRAVELS G| Sty grovdly, r3e#i-3and - 401 Taziyrin
M. & 3 avn sddd ki
WITH =IMES
COARSE -,.:En::l:.??h amt. & dydy grawdly, grgval- sand-clgy chcrurad
GRAINEDR
S0ILE
‘Wora Han ﬁt.:;gn L oW Wl f|:|r-:|»:1|nr.| yamds, groselly sonda, saile o
mpteraal o L& R ra Fismm.
rhan Mg, 200 11avh CLEAM SANDS L Co)
L) Il e el Do [0 )
L Paarly qraoded sasds o- grovaly songe, 114
SANDS boo 5F ar mg hinds.
| Morw rran &2 % af R
eoare froction 1 [
E}H.ﬁ;_l_Eﬂ‘ [{yl=1,] 1;'1-. SAF DS b SM 5.|r:|- wndy, sond-wll M ot
Tho. 2 4 kvl 11I8] J| L
; WITH FINES [red
lf-‘:n;:lnt:‘n?h ami. // e Claymy 3Fcy, 5and -y mioolufdd
i ] || Inssgamic wifs ard adry Tine sanda. roch Fligr,
] WL poby gr Slagdy fne sands oF gty wy L
” with shight plastigety,
SILTS AND CLAYS / lorgan @ sloyk 31 lawm e TRILM SOy,
ivigwmd bt LESS tagn S0F // cL 1:::: Iy clays, aandy cldek, 0y Sy, ladn
g H .
' Crgome Wills and grgansr yily clare al o
GRA|NED oL | “Daweny e M e
01§ YT
IMere 170m 3% of : E MH 12argomg 5 15, migcdous o dialemacecey
mectar e 11 ShAGLLER : B v osgdy Ir filhy oy, gloene lE.
ihan Ma. 200 nave
llt:] ' 5
3ILTS AND QLAYS
Lqud imit GREATER man 50 CH Imgrgereg tiaey ab gk a:aehicedy . Bal clape.
il
=
rr Zryame gaww 3 medinm 1 PR pE1IGTY
e [l IR
s
HIGHLY ORGANIC SDILS L oy | mear g crwr ughn arganie sova.

BOUNDARY CLASSIFICATIONS. Sy ppusasusg cnarceherishics ol iwo Jraves ors denigrated by
combirgfinny af growp wymrbols

P a R TI Qo 212 E - I M 1T 3
| SAND L graveL !
ST QR CLAY CoEELES) BOULCERS
| LibT 4 | =T |:wsc L 4 J_ —hehEE 1
. 1
g, 209 NG AD MOG NOd L™F) 1a FEL

r. %. ST W OEAD 31 EYE SI1EE

UNIFIED SOIL CLASSIFICATION SYSTEM

R farencn

The il 5al Claanfieatsen Sysinm, Corpa af
[r\.gm"r', . 3. Army Teghoicen Mamorandum He 3337,
wal, 1, Maren 195L. {Pevisad  Apral, BESH

LERov Cranpall anD ASSOCIATES
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Previous Investigation (A-81019)
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BORING 2

19, 1%81

20"=THameter Bucket

January

DATE DHILLED:
EQUIPMENT USED!

147.9

ELEVATION

1.2a
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FOEM 133 I

MAJOR DIYISIONS EYPICAL WNAMES

wnll graded grevals, gravel-sand misiures,
Iifi.4 or Ao TinEs.

CLEARN
GRAVELS -
Lt g ord Yines

- —

Feoe Iy groded groe#ls or gravels sand miatures,
lisde ar na Fines.

GRAVELS
[More thon 50% of [ —
pporss froction s
LARGER 1nom tha

Eil"y gravels, grawel- sand- & H muxturcs.

Mo, 4 gigvs sizel GRAVELS
: WITH FINES
[Bperecitble omi. .
COEREE H Cloye rove:s ., gqravel - sond-glgy mikluras,
GRA|NED el fines) FEF Qrive k| wlay uras
S0ILS I e

wiell graded sondd, gravely tands, Lvla o
ro froed,

iMore 10an DO% ot
ettt srik ia LARGER

Han Mo, 300 siowve CLEAM S5AMDS

EiH e . . pu—
) fLifle or ne finds )
Poorly qrovded somde o geavelly sonds, cile
SANDE oo Tires,
(Mg the D% & | -—— - — [
rnarsd froclecn is -
WA sanos
WITH FINES
¥ iabl . .
"ﬁfprr;_:::l = omt Cloyey sands, sond-clay Tisdures.
Ifargenit 3ilta and wery fire atrds, rock floor,
silly & eldyey 1 re sands ar cayey il
mi*h sligat plasroity.
JILTS AND CLAYS Ingrqanis eloys of kow -o medicm plost civy,
Lz Lot LESS baon S0 gravelly clays, sandy ctays. silty claye, een
L-0ys.
FINE o Organic 8iie ond orgamic ailly cloya of low
GRAINED T ESIE 1y
SCILS TH Y
{kara than S84 of 1 } n ik MH Aoz onic 4ills | rricdgemus o d alomaceod
ml;rhﬁ:ll Et%Mgli_ELEﬁ a 3 : fre sandy sr Silly 52 ls, €lashic sufd,
! X ] g
tiiﬂ: = e

SILTS AMD CLAYS

. CH | trcegamie ciaws o8 hgh plagtiaity, ol laye.
{L guid ! EREATES 1han S0 a Ha ahe e #

N

e Drqunir elays o medivm 10 gh fdasticirg |

;,"//2_"?‘ = orgopic £1lka.

it

Falir
i

bl s
el
Ll

HIGHLY ORGAM.C SOILS 1 Femi nnd other highly argame sails

BOUNIARY fLaSSIFIfATIONS! Soils passecsing chosacier-abize ol two groups are decignoded b
combinaticrs of grous symbads .

FART i€ L E S 12 E LIMITE
BENL GHAEVEL |
SILT OF LAY LUBELES] HUULLDEHS
F rag MELL LM | C oA FI4E COOREE |
1
HE. 200 MG 4 MO IO N T A, tam)

u. 5. ETAnbaRE SI1EVE SkdE

UNIFIED SOCIL CLASSIFICATION SYSTEM

Fsfmrence :

The Unilied Zeil Clogsificglion Systom, Corps of
Caginears , U5 Avmy Tecomica Maroroedur Wo, 3-257,
Wed |, Marzh, 1952, [Revisac maril, 12§07

LcHAov CRaMDALL AWD ASSOCIATES

PLATE &-2




Previous Investigation (ADE-77210)
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B M NEN O RN EETC S O

#OTE. THE LOG OF SUSSUSFSCE CONDITIONS SHOwW HEREQON APFLITS OMLY AT THE SPECIFIC EQHING LOCATICN &NO AT THT DATE

INDICATED.

BORING
DATE DRILLED. September B, 1977

EQUIPMENT JSED. 20'-Diameter Bucket
LOCATION !

ELEVATION 149 9=

-
g
1 l ML T SANUT SILT - some Clay, some rools, brown

7.6 83 | 2 _
9.01116 2 HAT[H CLAYEY SILT - some Sand and gravel, Brown
1“5__ 5 ﬂ'.‘j 116 ]9 3 H (]
|
12.2 1115 8 4
! f
1o+ 14 15.4 1117 8 | | Patches of gravel
e
. H 1
G.1 04 3 L Thin layers af well graded Sand with some
1354 15 gravel
! L:t
22,2 |103 2 J
1304 20l
4
18,7 (111 B [ | i
1254 25 N T IS | SAMD -~ well graded, some Silt, about 20 to
DR 25% gravel, browm
3.6 Ii& 6 .'|1+;'f5|' ML { SANBY SILT - some Clay and grave!, brown
120 30 | NOTE: Water not encountered. Mo caving.

IT 12 WOT WARRAMTED T BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHEH LUCATIONG asqh TiIMES.

t5ee Plate 1 for location of bench mark.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES
PLATE A-1.1




v e

‘i O

O -

M o e e et i - B

NOTE. TRE LOG OF SUBSURFACE COMNDIT:OMNS SHOWN HEREQN APRLIES OMLY AT THE SFPEC'FIC BORING LOCATION AWND AT THE DATE

IT IS WOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITMONS AT OTHER LOCATIONS AND TIMES.

IMDMCATED.

"

AT E BORING 2
o S8 SFEL F'é‘:/ﬁfif DSTE DRI LED September &, 1977
7o SR < ,
N ﬁaqﬁéﬁ i 55?3' o A% ) EQUIPMENT USED. 20"-Diameter Ducker
§F SE AR N TS .
G S8 SRS S e/ LocaTion:
~ 3 'C-j/:':u\“ AR R
& / =~ A LevaTian  1h9.7 i
T ML SANDY SILT - some Clay, few grave!, some
r| ¥ g L)
J 6.91 93 |<1 JIlulv roots, brown
| L About 20 to 30% gravel
S.z0i22 [ 19 | Wi
; ::!E_:E SM | SILTY SAND - well graded, abeout 2 to 253
145 5 5.1 _ELU 13 l.f%l ! graval, some roots, hrown
L S
; ‘j W | SAND - well graded, about 25 te 30% gravel,
& 122 | 1B .:—[-1':'-;&:-'- few roots, brown
a N
(1501 g i*'-l.a 113 ! 11
1 e
] 42,
} 5.0 110 |t | W
1357 15 2
-:?1
Ex
i 6. Lt1g | 31 Is
1307 20 - .
T
; |'I.'n!- _E :.'.
BE5
i b3ty | 8 | W
125 28 e
: Hﬂ Layer of Sandy Silt, some gravel, dark brown
i " l_t'.i .
| , [
~L 7.7 | g J]l%j
120 30 JE

{CONTINUED ON FOLLOWING PLATE}

LOG OF BORING

LeROY CRANDALL AND ASSOCHATES
FLATE A-1.2=
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LeROY CRANDALL AND ASSOCIATES

LOG OF BORING
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BORING 3

DATE DRILLED: >eptemzer 12, 1377

= .
$ s .
I ,\9 & q‘\qﬁ?é\:"b e & ‘*{; S f EQUIPMENT USEDD 5"-Diametcer Rotary Wash
_}? Fs) ';.‘ . =0 o \ 't"“'-«,- 3 .
fr L * ,5-" :‘E‘:‘ R -"I.{;q' Q‘E}' 6? LOCATION !
g “ ° &/&'\? OE /L eLevation 1495
I | ' ‘| WML | CLAYEY SILT ~ few gravel and roots, brown to
i | : i dark hrown
2. : ¥
Wz ; 13.6(114 |18 | o
£k :
Few layers of gravel
G2 145 11.0)126 | 29 1 iy ! e
a” : ¢ i
ZW i
| -4 IXAREIRE
5 -
3 18 £ ] '
& e 15,8010 | 1 B Layers of well graded Sand with gravel
= . ;
o |2k o1y, ol
; 2 o
= :
» 50 | 10.6 120 | 9 l—.,|—L.':
1| 0s l
L B
L0 | 135- 7.3z | 21 a B
;! bz 1 i
"W s CUOSW | SAND - wel! graded, about 20 teo 25% gravel,
1' ~ 05 BEown
w i -
[ R ' )
: L] IR
q 155 30 | o
i - ot
;' 8| o {2
3l e oiw
q |5 e
<5 _ og 2T
55 1251 2 3.4 128 : 29 | i
L ¢ g
£g |
5 Tl
E.ég ! 1] Layers of Clayay Silt, light brown
ut . ' o)
= ge 1201 30 30 iy
i i
o i
zt ML |CLAYEY SILT - few gravel, brown
A '
1 -
" % 1 115- : 5
f %E L35 15.3 11& 1 l:1 !.
< Ez i ; |‘|
1|5 . ;
e La... 1 i
o
l 2 1 19,1 Lua 14 .‘];
a3 4o
w s (COMTENUED N FOLLOWING PLATE)
Lz ’
I W LOG OF BORING
=
=
I l LeRCY CRANDALL AND ASSOCIATES
Sp——

"
PLATE A-1.3a




ilC el - B EE .

A~
(1]

A e - -

B

e

Vaa

= _
NOTE! THE LOG OF SUBSURFACE CONDHTIONS SHOWH HEREOW APPLIES DMLY AT THE SPECIFIC BORING LOCATION AMD AT THE DATE

{NDICATEL,

IT 15 HNOT WARRANTED TO BE REPIESEMTATIVL F SUBSURFACE COMDITIONS AT CTHER LOCATIONS AND TEMES.

§/ / A ,{ BORING 3 {CONTINUED)
&/ o :
PN §/§@ e ® ,;,?3 . DATE DRILLED:. September 12, 1377
: o A A
"‘9/3 *Agé?me ﬂf:f?t?' ;Tﬁ' %/ EQUPMENT USER: 5"-Diameter Rotary Wash
/& e SIS 6} S0 LOCATION -
g /9 G/ B 8 m‘:‘“ﬂ,
N
Z ! |
52
105+ 28.2 1936 | 1 a
- Lh : b
i
; r |
100- :
- 16.5 116_| 20 | o
P i
i :ii SF ) sann - ane; ]Tght b Fow
L 95+ ;
- s 17.5 (106 ; P17} ;
| :
¥ =0 i
('JJ i 1 '——L -:_-I | ..I. [
85- 18,8 flol |38 I
|— 65 : .':
i
| Rty
80 - i
g 16.5 Non | 4s i':'-‘.'-"_'
75 16,4 | 96
75 3 51

Drilling mud wsad In drilling process.
Tevel not established. Bering reamed to a
diameter of 9" instailed 4"'-dlamater PYC

pipz for downhole setsmic survey, backfilled
with gravel

Water

LOG OF BORING

LeROY CRANDALL AND ASSOCHATES

FLATE A-1.3b
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L. C. £ A. SEMPLING: {Sampler Diameter - 1.D. = 2.625', 0.0, = 3.138')

B BN GRS GRS 0N MEN MENO/PEN MEN My BN, MR BN, R I BN I

g 4 Depth at which undisturbed sanple taken

E

*—— Energy required to drive L. C. & A. sampler 12", in ft.-kips par ft.:

Driving Weight Stroke

Rotary Wash Borings: 330 ibs. 24!

Bucket Barings: @' to I8! = | 600 ibs. 1
25" to 5B = o0 1bs. [
below 50" = §,200 lhs. 1!

STANDARD PEMETRATION TEST:

10 q Depth at which test performad

L——— Humber of blows required to drive Standard Penetration sampler 12':

Driving Weight = 1h0 1bs. Stroke = 24!

flevat ions refer to datum of reference drawing; see Plate |.

CLASSIFICATION SYSTEH:

Unified 5oil Classification System (Plate A-3)

KEY TO LOGS OF BORINGS

LeROY CRANDALL AND ASSCUIATES




IHE N I B B B B A A &S BN D &S B B B A EaE =
ﬁ oy |

MAJOR  DIVISIONS TY¥FICAL MNAMES:

wWell grodaed grovels, qravel-sord midiures,
linln or no finas,

CLEARN
GRAVELS

[Lirle & ra Tinea § F

Megrily groded growefs or grasel- pand mis-uros,
Nitlm gr no fines.

GRAVELS
{Mare tnan Hd %% at
coarse Tragiion is
LARGER than 'he

Eilvy graweds, geavel- saad - Lilt mizhes.

Mo 8 sieve siiel GRAVLLS
WITH T[INES
COARSE [ﬂrp:::!i;:l::ﬂ! amt. Clryay growe-s, gruvel- sond-rley Cigires.
GRAIMED
STILE

[Mnru ihom S0O% gt
rraiesiol iz LARGER

than Mo 200 siewe CLEAY SANDS

weall groded aonde, grovelly sonds | bitthe o
nn fFenifR

5ira ) . .
i f 1 .
iLitle or ac fimc Poerly grodod sands o grovelly gonda, littde
SANDS =T Ii_nes.
|Mara ihan BC %0 o -
eetrad fraciion iq
SMALLER {Fon 1he Eilly sands , sard-eilt einiured.
M. 4 smEve 4128 SANDS
WiTH FINES
| {aprracinhle nmit ol d d-clav miztures
Dol fines] Slcyey sards, sand-<lay mixrures.
|
|r\|:p-|g{|r|i|;. iy gngd wgry fing omds, rpch Flowr,
ML gy ar cewey Fina snnds e o ayey sil1E
wilh 6'ight plostcily. :
“SILTS AaMND CLAYS / Inergeme tlays of low 1o I"I'Ibdh:ll'ﬂ. plasticity,
{Liquid limi1 LSS than 50} CL | aovetly cloys, sandy clays, zilty clays, lean
2 cliys.
. 1111 Oropaic silks ond organit silly elays &l law
GRAINED O | wascity
SOILS —— SRS -
[Miard Than %00 % ot 3 [ ] MH treiganis aills, micdoeous o digteracegus
mgieriai iz SMALLECR q a : fine momdy or silly soels, e'ache sillg,
dhan Mg, 300 siave k- L]
zize] ' —

SILTS AND CLAYS

[Liguid limi GREATEI than 50

GH | Imargornic clays of high plasticity ; fat clays.

Urganic =¥y of mediom 19 hign poeticity .

S
|

a4 orgLnie silie.
ol
HIGHLY DRGANIC StHLS :::_{ Pt | Poat ond wiher Rigaly arganic soils.
ey

BOUNGARY CLASSIF CATIONS. Seoils prssessirh chorocleristics o fwa groups ar designoled by
combingbiars of graup symbols .

F s RTIGCLE 51 ZE LIMITESE
— 1
SanND GRAVEL |
SILT TR CL&Y - CHEBLES | DCULDERS
r HE | HToM TOARTE FILE LALRFE |
. . _. U R
Wik 200 NEx 40 NG HLS By i, . 17ied

u. 5. ETakDPARD SIEYE EITE

UNIFIED SOIL CLASSIFICATION SYSTEM .

Heferance o

The Unitied Sail Classif.calion Systom, Corps of
Inginoers, W, 5. Brmy Techmizal Memorindum Mo, 3337,
vl |, Wuorch, 1953, (Recizad  apnl, "9600

LeRoy CRANDaLL. 8 ASSOCIATES

FLATE A4-3




Previous Investigation (63635)



DR (F4C D E. . CHKD. &/

OATE /2-7- &3

Jop #3635

BORING [

DATE DRILLED | September 28, 1963
EQUIPMENT USED 18"-Diemeter Rotary Bucket

ELEVATION 93,9%

| wp, | 27 ASPHALTIC PAVING
90 — - i CLAYEY SILT -~ dark brown
5.3 ‘ 131 i G STLTY GRAVEL - well graded, 35% to 40% £ine
: : ML sand, brown
10 15.6 | 108 | SANDY 8ILT - light greyish-browm
18.0 - 103.
B — ;
15.7 | 105 ' &
20 |
5.8 35 i
10 —
LA Large amount of sand snd graevel
14.2 | 118 [
—10
60 — 15.3 102 SILTY CLAY - light greyish-brown
1.1 | 100
—40
14.7 | 101 SANDY BILT - light greyish-brown
50 -
A1LTY SAND - fins, lighr greyish-browm
30.4 a3 Lensas of CLAY
—50 1EAW CLAY - light greyish-hroun
B.7 | 12
40 — ? 20% to 20T gravel
SILTY GRAVEL - Eine, 3U% sand, light greyish-
brown
&0 16.5 116 Layer of 3ANDY SILT

WOTE: Groundweter not eancocuntered; mo caving.

Scila claseifiled in aceordance with the thified
S0il Clsssification System

*Elevations rafar to datum of referance drawing.
{see Flob Plan)

LOG OF BORING

LERQY CRANDALL 8 ASSOCIATES

PLATE A-1a




DATE /8- 7-65 ms DR (& OF. S CHKD, F o7

JOB &S36DS

o f BORING 3
~ Q} Lo {("‘::'-
g N .:\\3@5?’" s
;\\ Q&% N \© DATE DRILLED | Septecber 28, 1963
G S e SR EQUIPMENT USED. 18"-Dimmecer Rotary Buckst
&’ © ELEVATION 91.6
g0 - ML | CLATEY SILT - few gravel, brown
9.0 | 120 1
ly.0 | 117
5.0 115 o | SILTY GRAVEL - well pgradad, 35% to 40% eand,
—10 brown
8- 22.5 a4 M1 | SANDY SILT - greyish-brown
14.6 | 102 " |
=20 ATHL ol SILTY SARD - fing, lipht greyieh-hrowm
70— 20.9 98 [ #h:13
ML | SANDY SYIIT - 1ight grevish-brown
12.3 | lo% [ |
30 CL - 1ght heb
‘oo 5.0 105 lf///// SILTY CLAY ght grayish-brown
REER - '
14,0 | 106 .\EDE ;. SILTY SAND fine, few gravel, browm
| 1
40 ! 1H}
50—~ 20.0 | 105 ikl
NOTE: Croundwater not encountered; alight raveling
in sandy layers (from 18" ko 20" in diameter}
! 30

LOG OF BORING

LEROY CRANDALL & ASSOCIATES

PLATE A-1C



S

DATE /0 7-%3 88 pp_ &Guf{ 0 E._ <X CHKD. 27

Jog &365%5

o “ BORING 4
NN e
S S A s
‘?-1:.} A2 f}hb I~ DATE DRILLED @ September 27, 1963
N SR EQUIPMENT USED: 18"-Dismarer Rotary Bucket
< o ELEVATION_92.4
|||, | CLAYEY SILT « Lrown
s0-| |16.4 | 109 |
11.6 | 124 CL | LEAN CLAY - few gravel, browm
o - 5.5 1246 ! EGH SILTY GRAVEL - Zinae, 35% to 40% paod, brown
n | i
80 — 23,2 | 96 ML | CIAYEY S1LT - light greyigh-brown
!I I =]
11,5 | 111, I 5% gravel
=20
20 21.4 96
21.3 | 102 SILTY CLAY - reddish-brown
— 2
60 20,4 108
CLAYEY 5ILT - brown
16,4 | 113
Ly SILTY SAND - well graded, Z20% Eo 25% gravel,
<0 6.5 | 125 brown
NOTE: Groundwater not encountéred; no caving,
1
- 50 :

LOG OF BORING

LEROY CRANDALL & ASSOCIATES

PLATE A-1D




0.E._ Sz CHKD. _F#27

DATE /0-7-4#32 ma g SGwe

JOg ¢S5

BORING 5

DATE DRILLED ; Septeaber 2B, 1363
EQUIPMENT USED. 18V-Diameter Retary Buclket
ELEVATION B7.5

ML
4.4 | 121
10.1 ! 121 H
80— o | K
| 1 42h.4 | 103 M
17.1 | 112 i
[15.6 | 101 ik
70— : 'HL
iy
; 14.7 | 118
| CL
16.7 | 111
TS T *fﬁﬁ
I‘ﬁi-;su
0.6 { 104 ML
50—
—0 16.6 | 104 | |
KOTE +
40 —
50
LOG

CLAYEY STLT - dark browm

Few gravel
10% wo 15T gravel
less gravel

SILT? SAMD - fine, light greylsh-brown

CIAYEY SILT - light gragish=brown

BILTY CLAY - browno

SILTY SAD - fine, 5% te lOY gravel, brown
CLAYEY SILT - brown

Groundwater not @ncountered; uc ceving.

QF BORING

LERQY CRANDALL & ASSOCIATES

FLATE a-1E




DATE 40- 7-&5mS

JOB &3&3DS

BORING &

DATE DRILLED ' September 27, 1963
EQUIFMENT USED. l8"-Dlameter Hotary Bucket
ELEVATION BY.?

DR _C729C OE.__ = CHKD. 9

L | CLAYEY SLILT - dark brovm

7.2 116
Greyish-brown
AL - 13,4 | 119 ¥
—1
0Ty Ty IO : : Few gravel
6.7 | 112
20— 20.4 | 1ol
2o 24.0 | 102 Lenses of SILIY SAND
L | SILTY cLAY - light grevish-brown
1.4 | 110 /
g
60 — T[HMLT| CLAvEY BILT - brown
30 6.9 | 11s | 5% to 10% grawal
1l
Lese gravel
13.0 | 109 J
LI
L4 | 107
oo 18 n
JANDY CIAY - reddieh-brown
159 | 117 cL
G —
en | 6.8 | ALY §E" SILTY BAMD - fine, light Lrown
4.7 104 SAND - fine, wellowizh=brown
M
&0 9.1 87

NOTE; Croundwater oof encountered; slight caving
balow 52' (from 18" ko 24" dismeter).

LOG OF BORING

LEROQY CRANDALL B ASSOCIATES

PLATE A-1F¥




MAJIDR  DIVISIONS T¥RICAL NAMES

I I
¥Wirll greded provm 4, growdl -sond moabiree

lithle or mgp finpy.

. CLEAN
_ GRAVELS
' fLitte o no fingy ) Faorly groded grawes ar gravel-sand mosiures,
1 SRAYELS lile or ro fires,
Whace 1han &0 % of —
| Cearsa fraclion is
| hﬂﬁEEﬂ_ thon 1ha SRAVELS Sily gravels, grovele serd-sll misiures.
. 4 siawn aizm;
W'TH FINES
A inbl 1, .
COARSE | l:mppfr;un[;l:] B oam Cagyey growals, grovel- sood-chiy misldies.
GRAINED | :

SOILS | — — = —
I:MD:'H _1I'|||:|g‘1 ﬁ'ﬁﬁﬁé‘n | Wall graded sonds, gravelly mnds, ih'e o
malarial ia w1 fings .
than M3 20H0 sidva |
sizal C!_EAN SA.NDS

! ILi*t’a pr ng firgs | )
I Poarly groded ernds o growally aognds, liMle
SANDES ar ks
(More ihan 543 % af Cm— - - - =
codren frodiian ia
g:l.ﬁqul,Eﬂ?'fh:;aTa SANDS Rilly sands | sond < aill midturms
WITH FIMES
.{':fpp;i’nc'i:?l' ami. Clayey sands, sard =clay midurdm,
I gaaic sille ol Wasy fond w30ds, rach 1,
Bi'ly ar clayey fine mande o cloyey & Mr
Wit |quh1 pl:uﬁciw
SILTS AND CLAYS Inerganic zlays ol low to medier plasticity,
[Liguid *eni* LESS than 57) -grluujzlly cloys, aondy clays, ity clays, lean
FINE HAH o Grqum!: Aty and prgasic illy £lavs o1 ow
GRAINED FlaSticiry

SOILS A
Lhars rhar S0 % af & . . NMH Inerganic sliie, micocagur o dudigmocenls
T':uiarri:rl ;.Dguﬂ.ﬂ_LEﬂ 5 3 : ine sondy or silby Bails, alaalic mira.

an s P -1
siza} A
SILTE AMD CLAYS
{Liqui1 wmil SREATFR 1haa 501 A-ﬂ CH Inerganic claye ot high plas-icity, fa' cloys.
o )
il H Grgoric cloys of madiom a kgh posticiky,
ad arganic silie .
.’J‘.’f I
-y
HIGHLY ORGAYWIC SOILS ] Pt | Feat ard siker heghly argaric saila,

|

BOUMDAAY CLASSIFICATIONS. Saila posesssing choracierietizs o two Qroups ara designoied by
cembingt ong of group symbols,

Fa RT I LCL = T 12 E LImMmI™ 5
T |
! SAND GRAVEL |
ST OF LLAY CoOIBLES | BOUL DERS
EIWE | wEQLe | coamE|  rine COAREE |
I
NG, 2950 [ty L N Zam. 3. ’ ET™

L. 5. STANDARTD 31 EVE 312 E

UNIFIED SOIL CLASSIFICATION SYSTEM

Rafarencs

The Uritisr Sl Claeslf oolon Syg"em, orps of
tngimaers, W 5, Brmy Tochnizol Memorandum Mo 3-357,
va' |, Mareh, 1953, [Revitad April, fAEC)

LERoy CRaMDaLL B ASEcCIaATES

FLATE A-2




Previous Investigation (63125)



iy 4
g

T

DATE

e BrF S

JOB

$0—

80—

70—

feet

bO—

in

S0

40—

Elevarlan

30—

20+

LOG OF BORING 1
18" -t smater Rotary Bucket Hole
Drilled Pebruary 22, 1943

. Ll
0 _Eleyation 89, 3%
_ 2" ASPHALTIC PAVIRG
13.8% 117 LEAN CLAY - tarpe amount of silt, greyish-
browa bk
.IS.Eﬁ-llﬁ Slightly joloted
20.2%- 109* SILY - large amsunt of clay, greylab-brown
i0 :
11.7%-1234 |||  Few gravel
o
i large amount of very fine sand
17.2%-.99
19, 8%-10097TIT] SILTY SAND - sand very fine, large amount of
Zf] 75,27 96 : eilt, lenses of alit, browm
15'11 108 1EAN CLAY - pediun ampunt of gilr, reddish-
w il brown
¥ 15.0%~114 //; 25% !
& ; THwe
: ] e
30 19,1108 s layer of STLT
' % layer of STILTY SAND
Z .ﬂﬁg‘ Layer of SILTY SAND - 20% gravel
- 22.1%-103 {/ - . . 3
& a0 —f'l_ﬁm :;
::_ 1 SEILT - small amount of sand and clay, brawn
o 5.27-11 7ML ] SILTY SARD - sand predomisantly fine, medium
et : amount of gilt, 5% gravel, brown
layarz of SILT aod CLAY

30 10 ?'i-lzﬁl’ﬂ

5.8%- 1078

ﬁﬂ'__*“fﬂifﬂﬁlf;:

4.0% 1040

70

WOTE:

CLAYEY SAND = zand fine, medium mmount of
clay, reddishebrown

+7] POORLY GRADED saND - fine, medium amount of

Fines, wmottled yellowish-brown

(Mo propreas due to heavy caving}

Groundwater not encountered; patchy raveling
in gravelly layers. Caving badly from 55' to
0" (from 18" ro 48" i diameter),

¥ Yoo Plot Plan for loration and elewvatbion of benchmark.

{FOR KEY TO TEST DATA, SEE PLATE 4-1B.)

LETUGY CRAMNIALL & ASSOHIIATES

P_aTCE  A-1A




S g

e

BY T4 samg]

UATE

fepoct

in

Elevwarilon

BO—

70_

60—

50—

40

LG OF BORIMG: 2

18"-Diamater

Rotary Bucket Hole

‘Drilled Tebruary 22, 1963

Elevation 89,2

14.0%-121

15,6%-113
18.5%-106

12.2%-116

16.4%-112
L3, 73-192

25.6%- %6
19.97-105

11.6%-115

17.6%-10%

NOTE:

KEY:

3" ASPHALTIC PAVING
Til, - SYLT - some elay, decomposed granice,
chunks of conerete
SILT ~ mediva smount of elay, large amount of
roots, dark brown

LEAN CLAY - few gravel, greyish-brown
SILT - large amount of cliay, somé gand, dark

brawn. . :
Patches of gravel

LEAN CLAY - wedium amount of silt, reddiah-
brown

15% gravel
35% gravel
Laveres of 61lt A s5od

Croundwater not encousntered; no caving.

15.&1-105i-w~—1nd1cntcs depeh ar which undisturbed sample

l——----——————---li‘iellrzl molsture conteént in percent of dry

solls

abcained
Dry denaity o pounds per cubic . foot

weight

clussified in accordance with the Unlfied

501 Classification System.

LERDy Chlambal, £ ASLGOIATES

PLATE A-1B




IDENTIFICATION, CGLASSIFICATION AND DESCRIPTION OF SOILS

UMIFIED SOIL CoASSIFICATION SYSTEM

MAIDR DIVISIDHNG A

STAMDARD MAWES MWD 50|

| DESCRFTIVE [MFORMATION T BE ACOED TQ

SUBLYISIONS LGROGLUP DESCRIFTIONS 3THE THE 5TAMDARD HAME: FOR DEACRIFTION
_— MELL GRADED GRAYEL 1GW) Moxitun size, angulacity ond suiface comdifiors,
T K] Woll-q-aded qravals & grovel samd frinb lity o nardnezs, and Agproxitee pereentage
" 1 ETE rimturas, {iltle ar ma fines, of sond, if ony,
[ Wl ©
o -
8 | == &
-] E EE POORLY CRAGED GRAYEL [GF} Moamn.r e Si et |.|rul.5l:||r|i|1u||| uELE, :||l.:]1.l|r|4'ir}.-.l sur-
e TE % = Foorly graded graveds or sondrgrovel Inge condiviena, [riubilidy or farlarss, end opprosi-
=] §_: o niwlures, bittle or no Tinas, rote perderdigo alEaad, oF omy,
L]
= L8
4 =4 .=
R - A
E o i £ oL HLTT GRAVEL (GM} | v Mayimum size, predasinonl size. frinhilite e hond-
= ; EF -u_z- T = Silty quavals, or peor v graled ymvel- i N ngss, dvsoribae linos as laing wery silly, moderote-
E 12 EE = &= sond-zilb iriktuees. 14 : Iy =iy, or slightly siliy
B £E| = 5 it
B V| FSE T
- BT :
3,% - w k. F-':a:"' Wall or peorly graded, mogirum size. predorinant
- } - E CLaY=Y GRAVEL IGL] u(f)-" sezr iF poarly groded, amgularity, hiskility or hard-
E ES 3 = Clavey gravels o grovsl-sand-chay v aess; describe lines o5 slight v, moderatcly, a1 vary
w o P —— F?“ﬁ‘? elayey ar Iype ot binder in well grodes” geasels =th
- r‘ Pl cloy binder.
-— = Lol q
3 e
=] ] -
] - ( i g
o E 2w wall MELL GRADED SanD  {SW) Areuloriry, perticle suape, Diskiliy or nandness,
E ] - iE z r“l gr"d“dFW"d!' or growelly annds, spproairale color, percentoge of gruvel, if ony.
- - [ &= iltla wr no Fines.
L= C =
E £ : m
f E, . :";1 S POORLY GRADIFN 5anD  (SF) Coorze, medium, ar fine particle, pasticle abaps,
1 ¥ E .—:'—I an'h' graded x2mds o gravelly cleon ar slignily <liry, appreasimarn pRtroada g aF
E - -E = - sanda, |ittlo ar po Fines, gravel, { eny.
= - Uy
2|57 . —
E : :_z':' - LILTY SAMD [SM] Fiam, nl':eilurn. Iur |::~I-.'|r=.n.~ |'.|-:.r1:-l|:.|es.. shopu ard wrd-
T e| w ) ) nesr ab zareles, lorge. rodier or sicnll proper.
S8 == w7 Zilry sands o poorly greded sanc-sil1 firn of sutb, roonr Appessienta perceniage af preval
= L B ELw mixiires. i any, '
& E £ 0
Y
A AN |
:'E a ‘E d SLATYEY SAMD {50) Yell el PI.IL.'l!r |_;||l.!ll|.-||. !a:u-lkmlirlunl siee if
T FD A pasrly graled, quelity of bindar il well graded, large
vl a Clayey =imds or sand-cluy misurp, medicm, e =mall amawnt of eloy, ca ar, opproameig
< omrcanronge of growed, oF ooy

FINE GRAIHED S0IL%

Orgonic cloys o medium e higa
plasticity, wary camprezaible,

SILT [WLy | .

“ Irarganic ai b2 akd very line sond, ! I.:r‘“"‘m:.e ef elay ar sand, ond calor, degreo of plas.
= = - silty or cloyey line sonds, | Hicity, e any.
™ v = e

. = -
E (R LE&N CLAY (R /7/// o — .
= L 5 E Inoiganic clove af law 1o mediom o~ /'. q:g::l; Dlﬂs“c”yl il sord, ar gravel eontert,
i E - plasticety, qravadle ar sandy, ///' '
g < 8 num g
- = DRGENIT SILT oLy . .
R e Oeganie silta amd crgunic silesloys T \""'I“:’ Ity of prgoniz mataesal, wlor, plasticiry, ard
T2 al low plosticite, Lf::i: e
[=]
_E‘E ELASTIZ 9ILT [MHD
; E 3 Wary compracsiale silis, micaecous Presonce of cloy, degeen of plosncery, and colar.
= 2 - ar dislamecesus sondy or sili soil,
& - -
g < 54 FAT CLAY [EHY y L
g L = E Yewy eorrpressiale ciaws, jnorgenic 'F:Giul:r.:mrsancu of gravel and atver = gnificent
+ g3z s clays ol o gh plochecty. '
o 2%
& - -
= o DEGAHIT CoAY [OH]

wh

Mz, degree ol alosticiy, ond color

BRGAR|C SOILS

PEAT (Pl

Poar and arher highly orguric swomrp
seils,

Udor, prosence of Lfrons materaal, calar
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Previous Investigation (60540)



i I Y

BY

T r

.— DATE

o

htad=X

JOB__

LoG OF BORING 1
1A -Dismeter Batary Bucket Hola
Drilled Wovembec 18, 1960

'155_ E. Elevetion 154.9%
" STLT = contains medim amount of clay,browm
®
® - 8,.1%-114 o
B " ’

10.8%-119 N

150~ 5
= Containe wmediun amount of gravel, small |
- “ 10.1%-110 B emount of fine ssmd, light brown '

el

]
o
- 45— ol 1} Layer of BILTY SAND - sand fine, medium
- T A il2l: ampunt of silt, comtains medium amount
o a - of gravel, browm
. a Contains, nedivm smowmt of fine sand,
@ -3 ! small mwount of gravel, browm '
=]

140 - 13 —
™ 17.0%-100 W

ROTE: Groundwaker nat encountered; no caving.

KEY:

17.09-109 i—lngir.'nl:en depth at whieh undisturbed ample'
obtained
Iihr;.r density in poumds per cubic foot

Fleid moisture conteot in percent of dry
welght

Soiia clagaified in accordamce with the Unified
So0i} Clsasification Syatem,

* Elevatione refer to datum of survey of site by Sullivan, Psomas & Young,
dated November, 1960,

LEROY TRANDALL & ASSOIIATES

FLATE A-lA




BY

®o5so _ DATE 7472

J0B

LOG OF BORIRG <2
18"-Dismeter Rotary Bucket Hale
Drilled Wovembey 18, 1960

155 -
5 Elevation ;153.5
o J I| SILT - contatns medium amount of clay, some
v 6.9%- 1060 |1 | gravel, brown
u & -
w150 o : i Containg large amownt of emall gravel,
T e g 8%-1220 medium smount of fine sand
- w 5
&6.8%-109

- 5% POORLY GRADED GRAVEL - small, contalna

c eeedd medimm smount of ellt, greyiehrbrowm

-~ b
£ b be

145— e

o ﬁ.??.-l!ﬁla:ia;

o lb [l
: o S5ILT - contains medium amcunt of clay,
= o brown
: : Containa large ampunt of fine asnd
R o 10.7%- 931
(X 15

HOTE: Groundwater not encountetred; no caving.

LERDY CRANDALL & ASSOCIATES

FLATE A-1RB




LG OF BPORING 13
13" -Dimmeter Beotary Bucket Hole
"Drilied November 18, 1960

feect

in

155— o Elevation 154.7
FILL = BILT ~ brown
12.0%-120 -]\FILt = POGRLY GRADED SAND - light greyish-
T
~ " BELT - contains small smount of clay, soma
3.4%- 105 || ﬁwel dark brown '
150— ght l;rm
5 197 Containe medfunm amount of gravel
:'a° Layer of POORLY GRADED GRAVEL - medivm,
{P-:-; containg medivm amount of silty sand,
6.0%-126 greylab=bhyomum
145— 10 Containg medium smount of fine asnd
o
Contains madimn smount aof clay, small
bt 21.23-103 amount of graval
&
140 "
U 15
Containe emall ampunt of fine sand
=
wl
e L. 78=104 1
o
w135 220
W !
o .5
& o / Layar of LEAN CLAY - mottled brown
o = l6,1%=112 _
- Cantaine large amsunt of ¢lay and greveil
Hljﬂ'_ 25
Containe small amount of grawel
17.7% lﬂ?q
13— 20
Layers conteining large amount of f£ine
pand
120~ 95

KOTE: Groundwater not encountered; no caving.

LERDY CRANDALL & ASSOCIAIES

FLATE a=1C




BY

-

S - T

S FEn  DATE

JOB

155-

150—

145~

feet

140—

in

w
LA
|

Elq_yatinq_,
Lk
T

135—

120—

10

feaot

is

i1n

» 20

Dept

23

AR

35

LM OF BORINGC 4
18" =-Diameter Rotary Bucket Hole
Drilled Rovember 18, 1960

Blevation 153.2 .

4.5%- 97

7.0%102 4 |1,

6.91-125

19.8%-107 J

21.2% 106 A

11 . 5%-11& N

-

7
15.3%-114 F"

22,0%-101 N

20,2%-103 J

ROTE:

BILT - containe medium amownt of clay,
fmall amownt of gravel, brown

Contains large amount of gravel, small
apount of fina pmnd

fracea of grevael

Containa large awount of clay

Conteaing medlum amount of clay, small
mount of gravel

Layer of LEAN CLAY - contalone medium
anoitmt of sile, brown

Layars containing large amount eof clay

Contalng medivym anount of fine pand

Groundwater not ancountered; o caving.

LEROY CRAMNDALL & ASSDOCIATES

PLATE - A-1D




IDENTIFICATION;, CLASSIFICATION AND DESCRIPTION OF S0QILS

UMIFIED SGIL CLAISIFICATION SYITEM

MaFIR DIVIHIDNS &

STANDARZ HAMES AND $0IL

QESCH FTIVE IHFORMATION TO BE ADDED TOD

SUEBDIVISOns GROUP DESCR IPTIOME THE 3TAHOARD MWAMES FOR RESCR|FPT|OH
- WELL GRAGED GRAYEL {GW] :,_' Maximem aize, ongulority and surfoge condivigns,
'E 2 Well-yrodad grovels a¢ grevel-sond o friooil ty &r lordamze, aad Apprauirate porconfagn
o v - miatures, litkle or ra fines, na ek =snnd, T raw
2 gt o
=2 - A
= =t B o
;u E E_E FOORLY GRACER GRAYEL IGP} Ir: Moximpm size. precgminoml size, onguknrity, sur
v ok ] 3:_": i Foarly grodad gravels or sand-gravel i faee eandibians, Iriﬂhilil:.r_ar herdhezs, and appraxis
2 E 7 : miktures, ittle or og fings. peg ] make pereentoge afsead, i oy
- MR
g FRLL

¢ | 4== |

> a U'n ]!

.E g -E = ,ﬂ E SILTY GRAYEL {M‘ : :" b, Maepm: sipa, prodmuinﬂnl PN El;uhilil'r v Barel-

= | =2=F E H Silry grovals, or pacrlygradad gravel - =1 e 1 ress; deser be fings a5 bang very alty, maderate-

E = o ﬁ - kT aotd-silt irixlure s, L ET R Iy silty, ar slight.y sileg

g E E. = E g '.-. Al

= = =, & I "

& o xa A . , .
= 3 w T, g Woll ar poorly groded, mowirium size, predeninont
= F-al | CLAYEY GRAVEL [G&C) | size 1 poorly groded, anpulariey, [riakility or hard-
- ] 5 Cleyey grovals er grovel- sand-clay ness; describa fines os slightly, modera-oly, or vary
o E B clovey or 1ype of birde in well groded grovels with
z clay b.nder,

2%

LB 5

E £ f'ﬁ " , WELI GRADED SaH( 15wt Anqubarity, pactiele shope, Friobility or Fardnass,
Lz - 3 ' Woll gradec saonels ar growelly sonds, oppageimatg calge, porguntogy ol growed, if oy,

E iy - = £ lintlg gr na Fage,

£ g Z g

'E, = i = §E POOFLY GRADEL SAML  {SP) Comsa, medium, or line peiicle, poriele shope,

B g a7 Portly gerded sands or groveily R clean or slightly dirry, approa.mole percentoge of

j - IE E N nonds, ['Hle crngp fines. RR gravel, if any.

- -l T

w5 :; b i i ticles, chage and hord

" - s - H ‘ine, medien, or ccarse podicles, ehape aad hard-

- [ '== a| - E B SLTY SAND ':SM:I gl nees el gorfic.=%, lorge. medinm mr small propos.

E ux g g == Silly qands ar posr |y graded sond-sild AR tign of zili, colwr, approcimole pereentage af grovael,
z 2 = T 5F rizfures BN it oney.
== -y .
] ]
E_ & Eu CLAYEY SAMD (50 / g weil groded or poer p grode |, prode siool sies §f
= = L'-; _ i L pearly groded, quolidy of bindgr iF wall graced, lerge
:‘; o Cleyey sanfs ar sond.chey mistura, K ] redium, or smoll amaunt of clay, colar, oprrouirate
< L pereentuge of gravel, il ony.
SILT ML (|
“i Inargoric zilts cnd wery Fine sond, E"_‘”—"":E af ttay or sand, ond celor, degon of plos
E g - silty or clavay fire sands. ! sicity, 1t any.
P -
£ ‘R LEAN (LAY (el |- Ceares of o sericire. b sond
T g = ﬂ |n|:|r':l'.'ll'|1t El':l'!-'& of law fc medine Iy ﬂ:dgr::;: Rosticing s sand, ar g””e' comtant,
a ® B plosticity, grovally or sandy. '
J1] 274 7
5 = 5 CROANIC SILT LY |41 . _ _ .
: ] H fr Organie silis nnd segunin sile-claps BT v'r'h'hw of arganic motetial, ador, plasticiny, and
% - E aof low phosticitg. calar.
£5
E e ELASTICSILT {MH)
" __‘: g g Yary compreszible silis, migosases Fresence of cloy, deqree ol plesticity, and celor.
z F E x or diotomoceous =andy or =il sail.
TR =

< =53 FAT CLAY {CH)

5 o ] ¥ ihla £l . . Codor, grasanee ab qravel and other sign. Figond

E £ £ ary enmpess<ibla rlays, ineopenic Factart

= E‘ F = Ell:r'rs at |1|g|| :.|u;.li|;ir',.'.

1 - &

= | OEGAHIC Cloay 0]

¥ Drpganie zloss ol pediur 1o high Culer, degres o ploslicivy, ond color
plosticily, wary rompeassihlo. ;‘:
PE&AT {PT) g
DRGANIC 50105 Fent md ether highly ergenic sweerp 'FFFY. Udeu, presence of fibrous moterinl, calar.

wpilg, [FFIFTF,

LEROY GCRANDALL & ASSOCIATES
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