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GEOTECHNICAL INVESTIGATION REPORT
BALLONA WETLANDS RESTORATION PROJECT
MARINA DEL REY AREA
LOS ANGELES COUNTY, CALIFORNIA

EXECUTIVE SUMMARY

This report presents the results of our geotechnical investigation performed in
support of the restoration of the Ballona Wetland under the conditions of a United
States Army Corps of Engineers (USACE) 408 permit. The proposed restoration
would restore estuarine wetland and upland habitats that are connected to a
realigned Ballona Creek. The project area is shown in Figures 1 and 2 (Areas A, B
and C).

The project site encompasses about 600 acres between Marina Del Rey to the north
and Playa Del Rey to the south. Key elements of the restoration are described in the
Preliminary Design Report (PDR; ESA PWA, 2013a) for the project, and include:

Ballona Creek Channel Restoration
e Removal of the existing north and south levees in four locations, and the
realignment of the channel for the creation of a natural meandering channel.
This requires backfilling a portion of the existing channel
e Armoring against current induced erosion at locations of potential high creek
flow velocities.

Area A

e Mass excavation to reclaim wetlands lost when the area was hydraulically
filled during the development of Marina Del Rey. The excavation will slope
down to the south from Fiji Way at a gradient of about 10 horizontal to 1
vertical or flatter, to a maximum depth of about 20 to 25 feet in the area of
the existing channel. The excavation will remove primarily hydraulic fill soils.

e Construction of flood protection levees along the west, north and east
perimeter of Area A. The levees will generally extend about 5 to 10 feet
above the existing grade.

Area B
e Construction of flood protection levees along the north side of Culver
Boulevard and east of the dunes in West Area B. The levees will generally
extend up to a maximum of about 15 feet above existing grade.
e Full restoration of wetlands between the new levees and the realigned Ballona
Channel and managed restoration of the wetlands area located south of the
new levees.
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e The area between Culver and Jefferson Boulevards will be used as a balance
site, where excess cut material will be placed and compacted, resulting in
uplands habitat.

Area C
e North Area C, located north of Culver Boulevard, will also be used as a
balance site where excess cut material will be placed and compacted with
primarily uplands habitat created.
e South Area C will be graded with uplands and will be the site for the
construction of a planned complimentary service facility to the Wetlands
Restoration Project.

Other Elements
e Construction of a pedestrian/bicycle bridge spanning the Ballona Channel
near the existing Culver Boulevard Bridge, and an at-grade bicycle path along
the new levee in Area B.
e Construction of buried culverts in Area B, extending under Culver Boulevard.

Group Delta Consultants (GDC) conducted a geotechnical subsurface investigation
for the project during September/October 2012. The investigation included a total
of 25 rotary wash borings, 31 cone penetration tests (CPT), 8 hollow stem auger
borings and 1 hand auger boring. In addition, 10 borings were performed for
obtaining samples for chemical, environmental and erosion testing. Explorations
were advanced to a maximum depth of 71.5 feet. Shear Wave Velocity
measurements were performed in 7 of the CPTs. Four field permeability tests were
performed to evaluate the permeability of the soils in the area where the Ballona
Channel will be breached. The findings from the GDC investigation were
supplemented by data from previous geotechnical and environmental investigations
conducted within the project areas to characterize the soil properties (Law Crandall,
1988, 1991, Diaz Yourman & Associates, 2010; and Weston Solutions, 2009).

Based on our findings and analyses, it is our opinion that the project is feasible from
a geotechnical standpoint and can be successfully accomplished as planned,
following the recommendations addressed in this report. The major geotechnical
factors affecting the project are briefly discussed below.

The stability analyses performed indicate that the new levees planned will be stable
and meet or exceed the minimum factor of safety required under static, seismic and
rapid drawdown conditions. Where a new levee ties into an existing levee, the
existing levee will experience additional loading and settlement that can cause
cracking of the existing levee. Therefore, it is recommended that mitigation
measures, such as deep soil mixing, be performed at and adjacent to tie-in locations
to improve the stability of the existing levees that will remain in Areas A and B. In
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Area C, the restoration project will not alter or impose any new loads on the existing
levees. It is recommended that any surcharge loads planned in Area C should be
setback a minimum of 70 feet away from the top of the channel slope.

The soils that will be excavated in Area A were found to be loose/soft and have high
moisture contents, dgenerally ranging about 5% to 35% above the optimum.
Therefore, the use of heavy scrapers and dozers is expected to be limited. The
excavation must be carefully planned and conducted to avoid overstressing the soils
and/or bogging down equipment. The need for excavators, support mats, moving
haul roads, low ground pressure equipment and dredging should be considered in
planning how to accomplish the excavation. The need to control the ground water
should also be anticipated during excavation. Because of the high moisture content
in the excavated soils, it will be necessary to dry the excavated soils prior to
placement, which will require spreading and turning/disking.

The soils excavated from Area A will also undergo significant volume reduction when
compacted for the levee construction. This loss of volume is estimated to range up
to 20 to 30 percent. Additional soil “loss” will also occur as the soft soils below the
new levees settle under the embankment load.

Prior to placement of compacted fill for the new levees, the subgrade soils along the
levee alignments should be excavated and recompacted to a minimum depth 4 feet
under the levee “core.” The levee “core” is defined as the zone of the levee within 3
to 1 slopes extending down from the edges of the levee crest. Beyond the core,
the removal should extend to a depth of 2 feet for a minimum equipment width, as
shown in Appendix | (Plates I-2 through I-4). Outside the removal zones, vegetation
should be stripped.

The actual limits for removals should be determined by the project geotechnical
engineer during construction, based on the conditions exposed. Deeper removals
under the levee core will be needed if unsuitable soils are present. In particular,
deeper removals should be planned where the levee crosses the existing drainage
channels in West Area B. Deeper excavation should also be planned to remove
buried organics in the area of a celery dump known to have been present in
northeast Area A. The location and limits of the celery dump will be determined
during grading operations.

If permeable sand layers are exposed that could provide a path for seepage under
the new levee core. It will be necessary to overexcavate and replace such layers to
the limits determined by the project geotechnical engineer during grading. In
particular, shallow sand layers may extend below the alignment of the levee planned
in West Area B, because of the proximity of the natural dunes.
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If wet and/or soft soils are exposed in the excavation made for removals, the
excavation will need to be performed using an excavator or low ground pressure
equipment. In addition, geogrid (Tensar BX 1200 or equivalent) may be needed to
stabilize the exposed bottom and provide a firm working surface before the new fill
can be placed.

In general, the hydraulic fill in Area A is a fine-grained silty to clayey loose/soft soil
with a high moisture content, and the near surface native soils and fill in area B are
moderately soft to soft with a high moisture content and a shallow ground water
table. Temporary excavations should be planned at a maximum inclination of 1-1/2
(horizontal) to 1 (vertical).

The subgrade conditions along the new levees generally consist of moderately soft
to soft fine-grained silts and clays that are weak and compressible. Therefore, the
selection and operation of equipment and the placement of compacted fill for levees
should be planned and controlled to avoid overstressing these soils. The fill should
be advanced uniformly without creating unbalanced loads. The rate of fill
placement should also be controlled to allow the soft soils to consolidate and gain
strength. Increasing the height of the fill slowly, at about 5 feet per month, will also
provide time for settlement to occur and mitigate the potential for differential
settlement to create cracks in the embankment. Recommendations for monitoring
the fill settlement are discussed in Section 15.8.

The new levee in West Area B will cross two existing drainage channels (Refer to
Figure 4A). Both of these channels range from 5 to 8 feet in depth and are
expected to contain soft sediment. The easternmost of these channels crosses
perpendicular to the levee alignment. The westernmost channel extends under the
length of the planned levee at the west end of Area B. It should be anticipated that
there is the possibility that other old channels may also be present in the area, and
may have been filled in. All soft and sandy material should be removed and
replaced with compacted fill. The excavation for these removals will extend below
ground water and, dewatering will be required to accomplish the removals and
backfilling. Shoring or cofferdams are anticipated to be needed. The exposed
bottom should be stabilized with geogrid before placing backfill.

The new levees will range from about 5 to 10 feet high in Area A to a maximum of
15 feet high in Area B. The levee fill will cause compression of the underlying native
silts and clays and any remaining hydraulic fill, resulting in settlement on the order
of 1 to 2 inches for every foot of fill placed. Therefore, the maximum settlement is
expected to range from about 10 inches to on the order of 2.5 feet. It is anticipated
that 90 percent of the consolidation settlement will essentially be complete within
three to six months of fill placement. Settlement plates should be installed to
monitor the rate of settlement to confirm when primary compression is complete, as
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well as to control the rate of fill loading. Capping of the levee core should be
planned as the last step of grading, after settlements are complete.

New culverts should not be installed until 90% of the primary consolidation is
completed. Culvert locations could be surcharged in advance of placement of the
levee embankment to avoid a delay in their installation. A temporary culvert pipe can
be installed before placing the fill. Once the settlement is completed, the temporary
pipe can be excavated, removed and the permanent culvert installed and backfilled.

The proposed pedestrian and bicycle bridge can be supported on piles installed into

the dense sand and gravel bearing layer that underlies the site at a depth of about
50 to 60 feet.
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1.0 INTRODUCTION

This report presents the results of our geotechnical investigation conducted in
support for the restoration of the Ballona Wetland under the conditions of a United
States Army Corps of Engineers (USACE) 408 permit. The proposed restoration
would restore estuarine wetland and upland habitats that are connected to a
realigned Ballona Creek.

The project site is shown on the Vicinity Map in Figure 1 and is comprised of
approximately 600 acres, between Marina Del Rey (to the north) and Playa Del Rey
(to the south), and from about 2,000 feet east of the Pacific Ocean to about 10,500
feet farther upstream along Ballona Creek. The project is divided into three primary
Areas: Areas A, B and C. Area A is located north of Ballona Creek and west of
Lincoln Boulevard. Area B is located south of Ballona Creek, and Area C is located
north of Ballona Creek and east of Lincoln Boulevard.

The Ballona Wetlands Restoration Project (Project) involves the expansion and
enhancement of wetlands adjacent to lower Ballona Creek, and associated site
modifications necessary to avoid adverse effects to the surrounding property and
interests. The Project includes removing the existing flood control levees,
constructing new flood protection levees around the perimeter of Area A and along
the north side of Culver Boulevard in Area B, upland of the restored wetlands;
constructing a new creek meander channel; mass excavating of soil from Area A to
remove previously placed dredged fill; full restoration of wetlands between the new
levees and the realigned Ballona Channel; and placement of excess cut material as
compacted fill in North Area C and in Area B between Culver and Jefferson
Boulevards. The project also includes the construction of a pedestrian and bicycle
bridge spanning Ballona Creek near the Culver Boulevard Bridge; an at-grade
bicycle path along the new Area B levee; and, the construction of culverts to provide
drainage of south Area B (ESA PWA, 2013a).

2.0 PURPOSES AND SCOPE OF WORK

The purposes of this investigation were to investigate the subsurface conditions
within the project site by performing field explorations; characterize the soil
conditions; identify the geotechnical factors impacting the project; geotechnical
analyses to evaluate the feasibility of the project from a geotechnical standpoint, and
development of recommendations for design and construction, including earthwork,
construction of levees, the pedestrian bridge and culverts.

Our scope of work for the Project includes the following:

« Performing a site reconnaissance and developing a Geotechnical Work Plan for
the planning and executing the field investigation, depicting the proposed
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exploratory boring locations and access routes for review and approval by the
appropriate agencies. The Geotechnical Work Plan was also used to obtain
permits from the California Department of Fish and Wildlife, USACE and the
California Coastal Commission.

« Review of available published geotechnical and geologic maps and reports
pertaining to the project area, including previous geotechnical and
environmental reports for the property.

« Conducting a field investigation including drilling 25 rotary wash borings, 8
hollow stem borings, and 31 Cone Penetrations tests (CPT), performing shear
wave velocity measurements at seven locations using specially equipped CPTs,
and conducting four field permeability tests. In addition, 10 borings were
performed to obtain representative samples for chemical, biological and erosion
testing, performed and analyzed by others.

« Performing geotechnical laboratory testing on selected representative samples to
evaluate their physical properties and engineering characteristics. Collected
samples for chemical testing, and sediment analysis were sent to outside
laboratories for testing, as directed by the project environmental consultant.

« Performing engineering analyses of the field and laboratory data to develop
geotechnical recommendations for the design and development of the wetland
restoration project. This included performing stability analyses of the proposed
levees under static, seismic and rapid drawdown conditions and development of
recommendations concerning excavation; levee design and construction;
stripping/clearing, excavation; dewatering; removals; placement of Afill;
anticipated settlements; foundation support of the pedestrian bridge and culverts
and recommendations to address constructing options, phasing, monitoring
and logistics.

« Attending and participating in project meetings, telephone calls, and reviews, as
requested.

« Preparation of this Geotechnical Investigation Report.
3.0 HISTORICAL BACKGROUND

3.1 Historical Land Use

The following information was taken from a report by the U.S. Environmental
Protection Agency (USEPA), titled “Ballona Creek Wetlands, Total Maximum Loads
for Sedimentation and Invasive Exotic Vegetation” (USEPA, 2012). Table 1
summarizes some of the anthropogenic activities perform at Ballona Wetlands since
the early 1900s until 1960s.
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During the late 1800's the Ballona Wetlands were used by several hunting lodges
and resorts for recreation. Rail lines were constructed through the marsh in the
1880's and roadways were built between 1900 and 1910. Oil and gas exploration
and production began in the 1930's and in 1934 Ballona Creek was channelized to
the ocean. The channelization of Ballona Creek (See aerial photos in Appendix C)
caused flow to the wetlands and lagoons to be limited, and caused them to dry
(USEPA, 2012).

Between the 1930’s and 1950’s, oil derricks were built throughout the wetland areas
including the construction of dikes, which caused the wetlands to be drained or
artificial ponds to develop. The Marina Del Rey development in the late 1950’s
removed a large portion of the remaining wetlands, when hydraulic fill was placed in
Area A. As a result, the wetlands shrank to less than 200 acres, about 10 percent of
the original area (USEPA, 2012).

The precise limits of Ballona Creek Wetlands are complex. Until about 2004, only
the undeveloped Area B (south of Ballona Creek and north of Culver Boulevard) was
identified as the Ballona Creek Wetlands. The construction of tide gates between
the late 1990s to early 2000s restored some tidal flushing to the central portion of
Area B. In 2001, the State of California retained Area C (north of Ballona Creek and
east of Lincoln Boulevard) as part of a tax settlement. The Freshwater Marsh was
completed in 2008 (south of Jefferson Boulevard and west of Lincoln Boulevard),
where storm water runoff from the Playa Vista development and Jefferson Drain is
discharged (USEPA, 2012).
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Table 1: Anthropogenic Activities at Ballona Wetlands since the 1880’s

Time period Anthropogenic Activity Impact
1880’s to Pacific Electric railroad tracks built on Sediment deposition;
Early 1900s artificial fill earthen berms altered tidal flows | habitat alteration; reduced
in areas A, B and C tidal flushing
1918 Lincoln and Jefferson Blvds. were Sediment movement;
constructed. Surface flows from eastern habitat
portions of wetlands were routed into alteration; reduced and/or
culverts under Culver Blvd. in area B restricted freshwater flows
1920s Artificial fill was dumped in several places Sediment deposition;
to construct oil and gas drilling platforms habitat alteration; reduced
and protect them from extreme tides, and | tidal flushing and/or
to build on artificial fill berms for access restricted freshwater flows
roads for the platforms; The Gas Company
Rd. in Area B especially restricts flows from
the east, and platforms and access roads in
Area A created depressions where water
continues to pond sporadically
1930-1958 Farming of lima beans and barley in Areas | Sediment deposition and
B (east of The Gas Company Rd.) and C transport; habitat burial
resulted in filling of many natural tidal
channels
1930s Ballona Creek was straightened and Sediment deposition;
channelized in concrete levees by the habitat alteration; reduced
USACE,; culverts with flap gates allowed and/or restricted
drainage from Area B but prevented tidal freshwater flows and tidal
inflows (except when gates malfunctioned) | flushing
1950s-60s Centinela Ditch was excavated through Sediment deposition and
Area B before 1950. The ditch directed removal; reduced and/or
freshwater flows from east of Lincoln Blvd. | restricted freshwater flows
along the south border of the wetlands
area. In 1962, Centinela Creek was fully
channelized in concrete and diverted to
Ballona Creek channel at Centinela Ave, at
the then-eastward extent of the remaining
wetlands.
1960s The southwest portion of the extant Sediment deposition;

wetlands in 1960 was dredged to create
Marina Del Rey marina. The dredged mud
was deposited on what is now Area A, and
raised the land surface 12 — 15 feet above
previous mean sea level.

reduced tidal flushing

Excerpt from, {. S. Environmental Protection Agency, 2012, Ballona Creek Wetlands,
Total Maximum Loads for Sedimentation and Invasive Exotic Vegetation
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3.2 Historical Aerial Photos

Historical aerial photos from the UCLA Spence oblique aerial photo collection and
other photos available on line at HistoricAerials.com (http://www.historicaerials.com)
were reviewed to identify changes that occurred a within the project site from 1924
to 2005.

The Spence oblique aerial collection includes photographs taken from 1924 to
1938, which span the period before and after the construction of the Ballona Creek
levees. Copies of some of these photographs are included in Appendix C. In the
1924 and 1928 photos, parcels to the east of the wetlands were being farmed.
Ballona Creek had meandering channels throughout its central portion and
Centinela Creek was flowing along the north edge of the El Segundo Sand Hills. At
that time, water from both creeks was blocked by the coastal sand dunes and flowed
to the north through the sand dune complex, then west to the coastal waters near
the El Segundo Sand Hills.

The1933 Spence aerial photos show widespread farming parcels located through
the Ballona Gap, with a moderate density of oil wells along the coast. Ballona Creek
flowed west to the sand dune hills along the coast while the Centinela Creek flowed
north along the toe area of the Westchester Cliffs to the west. In 1937, the photos
show the Ballona Creek channel has concrete levee slopes east of Lincoln Boulevard
with rip rap levees to the west. They show that when the channel was excavated,
most of the excavated soils was placed on the north side and lesser amounts placed
on the south side of the channel, as hydraulic fill for the levee. Construction of the
levee system core was built up using the excavated soils. The 1938 photos indicate
an increase of oil well density along the coast and inland to the east, with farm
parcels increasing to the north.

The HistoricalAerials.com collection included aerial photos from the years 1952,
1972, 1980 and 2003 — 2005. The 1952 photo shows that the Marina Del Rey
Harbor channel was not yet dredged and farm parcels were scattered within the
Ballona Wetland area, and were more abundant to the north. The 1972 and 1980
photos show the Marina Del Rey Harbor channel as dredged with the dredged
hydraulic fill placed across Area A and part of Area C. The old Howard Hughes
Airport is visible east of Lincoln Boulevard and south of Jefferson Boulevard. The
1972 and 1980 photos show that to the north, the majority of the farming was gone
and was replaced with residential and commercial buildings. By this time most of
the farmland had been developed to the north. The 2003 — 2005 aerial photos
show the airport as abandoned and the Playa Vista development under construction.
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4.0 SITE DESCRIPTION

The Ballona Wetlands Restoration Project area consists of over 600 acres and is
located in the northwest corner of the Los Angeles Basin, just south of Marina Del
Rey. The project is divided into three primary Areas: Areas A, B and C, as shown in
Figure 2. Area A is located north of Ballona Creek and west of Lincoln Boulevard.
Area B is located south of Ballona Creek, and Area C is located north of Ballona
Creek and east of Lincoln Boulevard. A brief description of each of the areas is
provided in the USEPA (2012) report, as is summarized below.

4.1 Area A

Area A is approximately 139 acres in size and lies north of Ballona Creek, west of
Lincoln Boulevard and south of Fiji Way (Figure 2). Elevations range between
approximately 12 and 20 feet NAVD, with the higher ground located near Fiji Way.
The original grade generally ranged from Elevation +2 to +10 feet NAVD. Fill was
placed in Area A during the excavation of Ballona Creek in the early 1930’s and in
the 1960’s when dredged soils from the development of Marina Del Rey were placed
on the site. Area A is generally undeveloped, with the exception of a parking area
along the western boundary and an unlined drainage channel located along Fiji Way
located along the northern boundary in the eastern portion of the area (Fiji ditch).
The Gas Company also currently maintains five monitoring well pad sites in the
western end of this area (USEPA, 2012).

4.2 Area B

Area B is approximately 338 acres in size and lies south of Ballona Creek and west
of Lincoln Boulevard. Area B extends south to Cabora Drive, a utility access road
located near the base of the Playa Del Rey Bluffs (Figure 2). To the west, Area B
extends into the natural sand dunes that border homes along Vista Del Mar.
Elevations across Area B typically range between approximately +5 and +8 feet
NAVD in the lower flat portions, and slopes up to about 50 feet NAVD below the Del
Rey Bluffs, south of Culver Boulevard. Area B contains the largest area of remnant
unfilled wetlands with abandoned agricultural lands to the southwest and the
existing Freshwater Marsh to the northeast. The Gas Company has easements in
Area B for 12 well sites (1 injection/withdrawal well and 11 monitoring wells) and a
system of access roads (USEPA, 2012).

43 AreaC

Area C is located north of Ballona Creek and east of Lincoln Boulevard (Figure 2).
The Marina Freeway forms the northeastern border of Area C. The area is
approximately 64 acres in size and is traversed in an east-west direction by Culver
Boulevard. North Area C lies north of Culver and south Area C lies to the south.
Area C contains fill from the construction of the Ballona Creek channel, and fill
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generated from developments such as Marina Del Rey, the Pacific Electric Railroad,
the raising of Culver Boulevard and the Marina Freeway. Elevations within Area C
range from approximately +7 to +28 feet NAVD. Area C is mostly undeveloped with
the exception of 4 baseball fields and supporting minor structures, located in the
west portion of south Area C. The Gas Company has no facilities in Area C (USEPA,
2012).

5.0 DESCRIPTION OF PROJECT

The proposed restoration would restore estuarine wetland and upland habitats that
are connected to a realigned Ballona Creek. The construction will be performed in
phases.

1) Phase 1 involves excavation in Area A and construction of new levees around
the enhanced wetland areas in Areas A and B.

2) Phase 2 involves excavation of a new meander channel for Ballona Creek;
breaching and removing the existing Ballona Creek levees and filling in
Ballona Creek between breach points; and, increasing muted tidal action in
South Area B by constructing new culverts.

3) Phase 3 involves restoring tidal action to West Area B by lowering and
breaching the intermediate Ballona Creek levee placed during phasel in the
eastern portion of West Area B.

Key Elements of the Restoration:

Key elements of the restoration project are described in the PDR (ESA PWA, 2013a),
and include:

Ballona Creek Channel Restoration
e Removal of the existing levees downstream of the Culver Boulevard Bridge
for a length of about 4,000 feet along the existing north levee and about
6,000 feet along the existing south levee, and the lowering and realignment
of the channel for the creation of a natural meandering channel.

Area A

e Mass excavation to reclaim wetlands lost when the area was hydraulically
filled during the development of Marian Del Rey. The excavation will slope
down to the south from Fiji Way at a gradient of about 10 horizontal to 1
vertical to approximate elevation of 11 feet, and then at flatter gradients of
about 100H:1V (horizontal to vertical) to a maximum depth of about 20 to 25
feet below the existing grade near the existing channel. The excavation will
remove primarily hydraulic fill soils.

E-21



GROUP

DELTA
[CONSULTANTS|

Geotechnical Investigation Report July 1, 2013
Ballona Wetlands Restoration Project Page 13
Los Angeles County, California

e Construction of flood protection levees along the west, north and east
perimeter of Area A. The levees will generally extend about 5 to 10 feet
above the existing grade in Area A.

Area B

e Construction of flood protection levees along the north side of Culver
Boulevard in north and west Area B and east of the dunes in West Area B.
The levees will generally extent up to a maximum of about 15 feet above
existing grade.

e Full restoration of wetlands between the new levees and the realigned Ballona
Channel and managed restoration of the wetlands area located south of the
new levees.

e The area between Culver and Jefferson Boulevards will be used as a balance
site, where excess cut material will be placed and compacted.

Area C
e North Area C, located north of Culver Boulevard, will also be used as a
balance site where excess cut material will be placed and compacted.
e South Area C may be graded and developed by others as a complimentary
service facility to the Wetlands Restoration Project.

Other Elements
e Construction of a pedestrian and bicycle bridge spanning the Ballona
Channel near the Culver Boulevard Bridge, and an at-grade bicycle path
along the new levee in Area B.
e Construction of buried culverts.

5.1 New Perimeter Levees

New engineered flood control levees will be built along the north, west and east
perimeter of Area A and in Area B, north of Culver Boulevard and east of the dunes
in West Area B. The proposed levees will be designed to meet or exceed the current
flood control standards. The hydraulic analysis has been performed for hydraulic
modeling for a number of flood events, including the project 100-year design flow,
and future sea level rise (SLR), as included in the Preliminary Hydrology and
Hydraulics Report of the project (ESA PWA, 2013b). The SLR is considered to be
approximately 4.9 feet by 2100. The locations of the new levees are shown on
Figure 4A.

At the preliminary design level, the perimeter levees have been designed with a
constant levee crest of El. 20.5 feet NAVD. With this design elevation, the minimum
freeboard considering SLR along the new levees will be about 4 feet (i.e. 3.81 feet).
In general, all levees will include a compacted low permeability core with 3H:1V side
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slopes. However, the actual levee slopes are significantly flatter with creek side
slopes as flat as 10H:1V.

5.1.1 Area A Levee

The proposed levee is planned to follow the perimeter of Area A with a minimum of
about 30 feet offset from Fiji Way and Lincoln Boulevard. and placed just south of
Fiji Channel (Figure 4A). The proposed levee will be offset to maintain the existing
parking lots along Fiji Way and to avoid existing natural gas monitoring well, Del Rey
17. The levee will tie into the existing Ballona Creek levee at Culver Boulevard, at
the upstream limit of the marsh restoration area.

The levee incorporates an idealized 6H:1V protected side slope and a 10H:1V
channel side slope from El. 20.5 feet at the crest down to El. 11.0 feet. This levee is
generally located 800 to 1,200 feet from the realigned Ballona Creek Channel.

5.1.2 Culver Levee in Area B

The Culver levee in Area B includes three distinct design sections.

1) The first section includes a wide plateau at the upstream limit between Culver
Boulevard and the old railroad alignment. This wide section is intended to
vary the widening of the restored Ballona Creek floodplain to help even out
the hydraulic drop of flood levels as flood flows enter the Wetland Restoration
Project Site.

2) A narrow section (20 feet top width) along Culver Boulevard, extending to the
intersection with Jefferson Boulevard.

3) A wide section (100 feet top width) along Culver Boulevard, from Jefferson
Boulevard, to West Area B.

The culver levee sections are planned with a minimum 30 foot offset from Culver
Boulevard, and will be built with 3H:1V protected outside side slopes, and 10H:1V
interior slopes down to El. +6.5 feet NAVD, with a flatter transitional slope to the
adjacent tidal marsh plain.

5.1.3 West Area B Levee

The proposed West Area B Levee (Figure 4A) will be located about 300 feet east of
the toe of the natural dunes that border the west end of West Area B. The levee will
have a top width of 20 feet, a 3H:1V slope toward the existing dunes to the west and
a 10H:1V slope down to the existing managed marsh to the east.
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5.1.4 Temporary Area B Levee

The project will be phased will full restoration of West Area B delayed for a number
of years until the restoration in Area A and North Area B demonstrates success.
During this interim period, a temporary levee will connect the Culver Levee to the
existing Ballona Creek South Levee just north of the existing natural gas monitoring
well cluster in West Area B. The location of this levee is shown in Figure 4A.The
temporary levee will be constructed with 5H:1V side slopes on the channel side, and
a 3H:1V slope on the protected side.

5.2 Excavation and Channel Realignment

The reintroduction and revival of critical wetland habitat, involves mass grading, soil
excavation and hauling of previously placed dredged materials to lower the grades in
Area A to create tidal wetlands, salt pans, transitional habitat, upland habitat and
seasonal wetlands.

Realignment of Ballona Creek will entail construction of new meander channel
segments and filling of the existing channel segment that will be abandoned. A
fully-connected Ballona Creek channel and wetland system will be restored across
the site, beginning west of the Culver Bridge and extending through the site to the
southwest (downstream) project boundary. The channel banks would be graded to
slopes of approximately 5H:1V.

5.3 Stockpiles in Area B and Area C

The intent of the project is to balance earthwork on site. Excess excavated soils will
be placed as stockpile fill in portions of Areas B and North Area C. The fill mounds
in East Area B will be located in the area south of Culver Boulevard and North of
Jefferson Boulevard Fill mounds will be offset from the streets to avoid significant
settlements in roadways or utility lines, and will be sloped at a gradient of 10H:1V.
The height of the fill mounds will be depend on the amount of excess soils.

5.4  Hydraulic Structures (Culverts)

Two new water control structures will be installed in Area B at the locations shown
on Plate [-1. Both culverts will extend under the new Culver Levee and under Culver
Boulevard.

5.5 Public Access Plan

A public access plan is being developed to maintain existing uses and provide
additional access opportunities. Anticipated elements include a pedestrian bridge
west of the Culver Boulevard Bridge, and parking and access at the southwest
corner of Area B, where existing parking and trails are heavily used.
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It should be noted that the Annenberg Foundation currently has plans for
development in portions of Area C. Additional public access to other areas within
the Wetlands may be created as part of these planned developments.

6.0 SUMMARY OF PREVIOUS INVESTIGATIONS

Several geotechnical investigations have previously been performed at the Project
Site by Law Crandall Inc., Diaz Yourman & Associates, and Weston Solutions (Law
Crandall, 1988, 1991; Diaz Yourman & Associates, 2010; and Weston Solutions,
2009). The previous investigations by Law Crandall, Inc. and Diaz Yourman &
Associates were performed primarily for geotechnical purposes. Law Crandall, Inc.
performed preliminary geotechnical investigations in each of the Areas within the
project (Areas A, B and C) and presented the results of investigations in separate
reports. Diaz Yourman & Associates performed a preliminary geotechnical
investigation for Areas B and C. The investigations by Weston Solutions, Inc. were
performed primarily for the chemistry and environmental testing of the soils present.

Data from these previous investigations was reviewed and used to supplement the
information developed during the current investigation. However, in general, the
previous investigations were performed to primarily characterize the physical
properties, and limited data is provided regarding the engineering properties of the
soils encountered. A summary of each of the previous investigations is provided
below. The locations of the field explorations performed during these previous
investigations are shown in Figure 3. Boring logs and CPT interpretations of
previous investigations are included in Appendix A2. Selected results of the previous
laboratory testing are presented in Appendix B2

GDC also has long-term experience with similar soils present within the Playa Vista
Development, located east of Lincoln Boulevard. The experience at the Playa Vista
Development was used in characterizing the engineering properties of the soils at
this site.

6.1 Area A

Law Crandall, Inc. - 1991 Area A —Playa Vista Marina

This report presents the results of a preliminary geotechnical investigation of Area A
for a then-proposed Playa Vista Marina, which included excavation to about
Elevation -15 feet. Law Crandall, Inc. had done an earlier study to determine the
location of an existing natural gas storage reservoir and the effect of the reservoir on
the marina construction. In this study they investigated the physical characteristics
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of the soils to provide recommendations for perimeter wall lateral earth pressures,
and foundation support.

The field investigation included 20 borings (14 Rotary Wash and 6 Bucket-type
borings) and 5 cone penetration tests (CPT) that were performed in December 1988
and January 1989.

According to this report, fill soils were encountered to 9 to 17 feet below ground
surface, and consisted primarily of silts, clays and silty sands. The majority of the fill
was placed hydraulically during dredging of the Marina Del Rey Harbor although
some dump fill was also apparent to be present. Beneath the fill, the site is
underlain by Holocene Alluvium extending to an estimated depth of 100 feet below
ground surface. The alluvial deposits are predominantly cohesive soils to depths of
about 50 to 70 feet and are underlain by dense sand and gravel. The upper
cohesive soils consist of soft to medium stiff silts and clays with some layers of loose
to dense silty sand and sand and occasional minor layers of peat. The alluvial
deposits are of estuarine origin and contain decomposing organic materials, which
generate the organic odor (hydrogen sulfide). The dense sands and gravel deposits
were encountered at depths between 48 and 67 feet. These coarser sediments were
described by Poland (1959) as the “50-foot-Gravel” a ground water aquifer.

Early Pleistocene San Pedro Formation sediments underlie the Holocene deposits.
The sediments consist primarily of sand with some gravel, with some interbeds of
silt. This layer extends to a depth of about 200 feet below ground surface. Below
the Pleistocene soils underlies 5,800 feet of Tertiary age sedimentary rocks, which
rest on metamorphic basement rocks of the Mesozoic Catalina Schist.

Groundwater was encountered in the borings at depths about 7 to 15 feet below
ground surface corresponding to elevations of about +0 to +10 NAVD. The site
was identified as potentially liquefiable. Liquefaction settlements on the order of 1
to 4 inches were indicated to be anticipated in looser interbedded sandy layers.

According to the report some peat deposits were encountered, but the peat deposits
were below the ground water level and thus not subject to oxidation and drying.

Collapsible soils were not encountered.

Law Crandall, Inc. - 1991 Area A — Playa Vista Marina — Supplemental Report

This report provides supplementary information for the 1991 Marina Report.
According to this report a review of Los Angeles County Waste Management records
revealed the presence of a former dump site, known as the Celery Dump, in the
northeast portion of Area A that could affect ground water quality. The celery dump
was apparently operated between 1945 and 1953. Two borings were drilled to
depths of 17 and 22 feet to collect ground water samples for laboratory analyses
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and to explore for organic materials that might be present from the former celery
dump. Two additional shallow borings were also drilled to further explore the
organic materials. Ground water was encountered at a depth of 14 to 17 feet.

The results of the environmental testing showed higher lead concentrations that
were deemed acceptable for disposing of the ground water into the ocean.
According to the report settlement due to placement of the fill in the area was
estimated to be about 2 inches per foot of fill placed.

Weston Solutions, 2009 — Area A — Preliminary Geotechnical Investigation and
Beneficial Use Assessment — for Port of Los Angeles

A total of five alternatives were assessed for the Restoration Project in Area A. The
objectives of this preliminary Area A study were to identify the geotechnical,
chemical, and physical characteristics of the soil and existing dredged material,
determine the potential used of the dredged material and assess the cost associated
with excavation and transporting the material. Chemical and geotechnical testing
were performed on the samples collected from 20 direct push borings drilled to a
maximum depth of about 24 feet. The geotechnical testing on the samples was
limited to physical properties of the soils.

6.2 AreaB

Law Crandall, Inc. - 1991 Area B — Proposed Wetland Restoration and Development
north of Jefferson Boulevard

The investigation for the Wetland Restoration Project included 32 initial borings
including 7 borings in the existing levee, and 5 additional borings to study a
proposed embankment near Culver Boulevard in January and February of 1991.
Additionally 21 borings were drilled in December of 1986 and April of 1987.
Monitoring wells were installed in 12 of the borings to measure the fluctuations in
the ground water levels beneath the site. Most of the borings were drilled using 5-
inch-diameter rotary wash drilling equipment to a depth of approximately 20 to 60
feet. Six (6) borings were performed using 8-inch-diameter hollow-stem auger
equipment to a depth of approximately 30 feet. Additionally, six 8-inch-diameter
hand auger borings were drilled to a depth of 5 to 9 feet below the existing grade.

The report identified the artificial fill at the roads as dark reddish-brown sand, silty
sand, and sandy silt. According to this report the surface soils near the western
boundary are composed of Holocene dune sands. The sand dunes were
characterized as poorly cemented, highly susceptible to erosion and at least 30 feet
deep.
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According to this report settlement due to placement of the fill in the area was
estimated to be about 1.5 inches per foot of fill placed. Liquefaction and seismic
settlement were anticipated to be limited. The ground water level ranged from
about 0.1 to 4.5 feet below the ground surface, corresponding to elevations of +4
to +7.5 feet NAVD.

6.3 Areas Band C

Diaz Yourman & Associates, 2010 Areas B & C — Proposed improvement and
restoration of Ballona Creek wetlands

The purpose of this study was to provide subsurface sediment sampling and
laboratory testing on the sediment samples to determine the physical and chemical
characteristics of sediments located in Areas B & C. Field investigation was
performed using hollow-stem auger drilling equipment in February of 2009 and
included drilling 13 borings in Area B and 7 boings in Area C to depths ranging from
16 to 32 feet below the existing grade, as well as collecting grab samples at three
locations in Area B. Samples were collected for chemistry testing down to elevation
-5 feet MLLW and for geotechnical testing down to elevation -10 feet MLLW.

Ground water was encountered in the borings at depths ranging from 2 to 11 feet
bgs corresponding to elevations +8 and 2 feet NAVD in Area B, and at depths
ranging from 17 to 23 feet bgs corresponding to Elevation +6 and +2 feet NAVD in
Area C.

6.4 AreaC

Law Crandall, Inc. - 1988 Area C — Report of Contamination Assessment

A study was performed to determine if soil or ground water contamination is present
on the subject property. Up to 15 feet of fill were identified in the borings. The “50-
foot-Gravel” layer was identified to be present at a depth of 60 feet. This
investigation included 16 borings and 5 monitoring wells. The findings of this
investigation indicated that no significant soil or ground water contamination is
present beneath the site.

Law Crandall, Inc. - 1991 Area C — Proposed Development in Area C

The site conditions were explored by drilling 5 borings to depths of 60 to 75 feet
using 5-inch-diameter rotary wash drilling equipment. Fill soils from 4 to 15 feet
were encountered in the borings. At depths of about 41 to 57 feet below the
existing grade the dense sandy and gravelly layer “50-foot Gravel” was identified.
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The report used information from an earlier contamination assessment study at the
site, which included 16 borings and 5 monitoring wells. According to the report
settlement due to placement of the fill in the area was estimated to be about 1 inch
per foot of fill placed. Water was measured in the borings at depths of 12 to 22 feet
below the existing grade, corresponding to elevations between +0 to +6 feet NAVD.

7.0 SUBSURFACE EXPLORATION BY GDC

GDC conducted a geotechnical subsurface investigation for the project site from
September 11, 2012 to October 22, 2012. Prior to the subsurface investigation, a
geotechnical investigation work plan (GDC, 2012) was prepared, which outlined and
defined the procedures for obtaining the necessary access and work permits,
developing access routes and a plan to avoid special status plants, minimize impact
to natural habitat, and/or archaeological sites within the project area. This work plan
also describes the drilling equipment, soil sampling (including geotechnical,
chemistry, and agronomy sampling), post-investigation site cleanup, and the
laboratory testing program (geotechnical, chemical, and agronomy). The
geotechnical investigation work plan and procedures were followed prior to, during,
and subsequent to the field exploration, to obtain necessary site information for the
project while minimizing environmental impact to the project.

The investigation consisted of rotary-wash and hollow-stem auger soil borings, one
hand auger boring, and cone penetration tests. Exploration locations were planned
approximately every 700 feet along the length of the levees. Typically, two
explorations were performed at the crest and the toe of the levee. The exploration
locations are shown in Figure 3. Geotechnical drive samples and bulk samples of
the encountered materials were obtained from the borings, and tested in the
laboratory to evaluate the physical and engineering characteristics of the subsurface
materials encountered. In addition to geotechnical sampling, samples for chemical
testing, and sediment analysis, were also collected in 10 borings, as directed by the
project environmental consultants. Boring logs and CPT interpretations are
included in Appendix Al. Geotechnical laboratory test results are included in
Appendix B1.

7.1  Soil Borings

Twenty five (25) rotary wash borings were advanced to a maximum depth of 71.5
feet in Areas A and B. The rotary wash borings were located along the proposed
levees as well as along the existing Ballona Creek levees. Eight (8) hollow stem
auger borings were drilled to a maximum depth of 31.5 feet in planned excavation
areas within Area A, and surcharge areas within Areas B and C. One hand auger
boring was drilled to a depth of 5 feet in West Area B, where access was limited, due
the presence of protected habitat plant. All borings were drilled from approximate
elevations ranging from +5 to +21.1 feet NAVD. Subsurface materials were visually
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logged and classified by a GDC field engineer in accordance with the Unified Soil
Classification System (USCS).

Drive samples and bulk samples of the encountered materials were obtained from
the borings and recorded on the boring logs. Drive samples were obtained with a
California Sampler lined with 1-inch high metal sample rings and a Standard
Penetration Test (SPT) sampler. Standard penetration tests (SPT) were conducted in
accordance with ASTM D 1586 and samples were collected. Six-inch-long Shelby
tubes were also used for sampling relatively undisturbed soil samples in the rotary
wash borings.

In addition, representative bulk samples were taken within the upper 5 feet, as well
as at depths as deep as 20 feet for compaction testing, expansion potential and
corrosion testing, as well as chemistry and agronomy testing.

The boring logs are presented in Appendix Al.

7.2 Cone Penetration Tests (CPT)

Thirty one (31) Cone Penetration Test (CPT) probes were conducted at the site on
from September 13, 2012 to October 15, 2012. The CPTs were generally advanced
to depths ranging from 48 to 71.5 feet below existing grade. The CPT soundings
were performed in general accordance with ASTM D3441, using a truck-mounted
electric piezocone penetrometer. The locations of the soundings are shown in
Figure 3.

As the CPT probe was advanced, electronic instruments recorded a continuous
profile of both the tip and frictional resistances, which were then analyzed using
established correlations, to classify the soils and evaluate insitu properties, including
density, strength and compressibility. Additional details concerning the field
exploration program, including copies of all the boring and CPT logs, are included in
Appendix A.

The CPT logs and interpretations are presented in Appendix Al.

7.3  Shear Wave Velocity Measurement using CPTs

Shear Wave Velocity measurements were performed in seven (7) of the CPTs
(A-CPTO01, A-CPTO04, A-CPT022, B-CPT031, B-CPT041, B-CPT048, and
C-CPTO060) to a depth of 70 feet, using a Seismic CPT. For the test large amplitude
shear waves were generated by striking a seismic beam at the ground surface, and
recording shear waves at various depths using a seismometer in the cone
penetrometer. The seismic CPT test is typically performed at 5-foot intervals. The
results of the seismic shear wave velocity measurements are presented in Appendix
Al.
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The average shear wave velocity in the upper 30 meters (Vs30) was estimated to be
202 m/s (662 feet/s). The shear wave velocity is used in seismic hazard analyses for
the project.

Shear Wave Velocity Profiles are included in Appendix D.

7.4 Field Permeability Testing

As part of our field exploration program, four field permeability tests were performed
at depths of 5 and 10 feet, at two exploration locations (i.e., A-HSA064 and A-
HSAO66) near the existing north levee to evaluate the permeability of the near
surface soils. The tests were performed by filling hollow stemmed borings with
water and estimating permeability of near surface soils using the falling head
method, by measuring the drop in water elevation in the hole, over time. The results
of the field permeability testing are presented in Appendix E.

7.5 Laboratory Testing Program

The following geotechnical laboratory testing was performed to evaluate the physical
properties and engineering characteristics of representative subsurface materials at
the site. The tests include:

« Natural moisture content & dry unit weight
o Atterberg Limit Tests

o Percent passing No. 200 sieve

o Grain Size Distribution

« Consolidation

o Direct shear

o Lab Vane shear

o Pocket penetrometer

» Expansion index

« Compaction

« Corrosivity (pH, sulfate, chloride, electrical resistivity)

A detailed description of the GDC geotechnical laboratory testing program and test
results are presented in Appendix B1.

8.0 GEOLOGY AND SOIL CONDITIONS

8.1 Regional Geology and Faulting

Regionally, the Ballona Wetlands are located near the western edge of the southwest
block of the Los Angeles Basin, within the Peninsular Range Geomorphic Province.
To the north, the Peninsular Range Geomorphic Province merges with the Santa
Monica Mountains, which is within the Transverse Range Geomorphic Province of
California.
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The project site is located within the seismically active area of southern California,
and has the potential to experience strong ground shaking from local and regional
faults. Table 2 provides a summary of the active faults in the site area, which have
the potential to general strong ground shaking, within 30 kilometers of the Project
Site. A Fault Map showing the major faults in the vicinity of the site is included in
Appendix D (Plate D-1).

The closest mapped fault near the site is the Charnock Fault, mapped as being
present about 1 mile east of the site. The Charnock Fault has been speculated to be
a ground water barrier, a fault or both (Poland, 1959; Geo-Consultants, Inc, 1999).
Various investigators concluded that the Charnock Fault was a deep fault and did
not break the Pleistocene “50"-foot gravel layer, giving evidence that it is not active.
During one of the latest investigations by Davis and Namson Consulting Geologists
(2000), and Thomas Wright (1991), using seismic reflection and oil well data, it was
concluded that the Charnock Fault was not detected within the depth of the
geophysical acquisition and oil well data. Namson and Davis (2000) further
suggested that if the Charnock Fault exists below the extent of the seismic reflection
acquisition, the fault would likely be 1 to 2 million years old. The mapped location of
the Charnock fault is also included in Appendix D (Plate D-2).

Table 2: Major Faults in the Vicinity of the Site

Maximum Distance

Fault Type of Magnitude from Site | Slip Rate

Name Faulting (Mw) (km) (mm/yr)
Newport-Inglewood | Strike Slip 7.5 7.3 1.0
Santa Monica Strike Slip 7.3 7.8 2.6
Palos Verdes Strike Slip 1.7 8.9 3.0
Malibu Coast Strike Slip 6.7 10.2 0.3
Puente Hills Thrust 7.0 11.7 0.7
Hollywood Strike Slip 6.7 12.8 1.0
Elysian Park (Upper) Reverse 6.7 20.4 1.3
Anacapa-Dume Reverse 7.2 23.7 3.0
Raymond Strike Slip 6.8 25.9 1.5
Verdugo Reverse 6.9 28.0 0.5

Note: USGS Fault Database (2008)
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8.2 Historical Earthquakes

Historically, several major earthquakes with a Magnitude of 5.9 to 6.7 have occurred
not too far from the Project Site. A brief description of the most recent of these
historical earthquakes follows.

8.2.1 Long Beach Earthquake of 1933

The 6.4 magnitude Long Beach earthquake took place on March 10, 1933, causing
widespread damage to buildings throughout Southern California. The epicenter was
offshore, southeast of Long Beach on the Newport-Inglewood Fault, and
approximately 35 miles south east of the site. The estimated ground motion caused
at the site was less than 0.1g.

Although only moderate in terms of magnitude, this earthquake caused serious
damage to weak masonry structures on land fill from Los Angeles south to Laguna
Beach. Property damage was estimated at $40 million, and 115 people were killed.
The earthquake was felt almost everywhere in the 10 southern counties of California.
Damage to school buildings, which were among the structures most commonly and
severely damaged by this earthquake, led to the State Legislature passing the Field
Act, which now regulates building-construction practices in California
(earthquake.usgs.gov).

8.2.2 San Fernando Earthquake of 1971

The 6.6 magnitude San Fernando earthquake occurred on February 9, 1971, in a
sparsely populated area of the San Gabriel Mountains, near the city of San
Fernando. It lasted about 60 seconds, and, in that brief span of time, took 65 lives,
injured more than 2,000, and caused property damage estimated at $505 million.
The epicenter was located about 30 miles north of the site. The Modified Mercalli
Intensity (MMI) felt at the site ranged from V to VI (i.e. Moderate to Strong),
corresponding to PGA values in the range of 0.04g to 0.18g and Peak Ground
Velocity (PGV) of about 3 to 16 cm/sec (www.cisn.org).

8.2.3 Whittier Narrows Earthquake of 1987

The 5.9 magnitude Whittier Narrows earthquake occurred in the southern San
Gabriel Valley and surrounding communities of Southern California on October 1,
1987. The epicenter was in the town of Rosemead, about 22 miles east of the site.
The earthquake was caused by slip on a blind throughst fault near the northern end
of the Whittier Fault, which is part of the Elsinore Fault Zone, on a previously
unknown fault structure. There was no surface rupture. The Modified Mercalli
Intensity (MMI) felt at the site was V (i.e. Moderate) corresponding to PGA values in
the range of 0.04g to 0.09g and Peak Ground Velocity (PGV) of about 3 to 8 cm/sec
(www.cisn.org).
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8.2.4 Northridge Earthquake of 1994

The Northridge Earthquake occurred on January 17, 1994 in Northridge, California,
approximately 20 miles northeast of the site. It was a magnitude 6.7 earthquake
and ended up being the most costly earthquake in United States history.

The shaking heavily damaged communities throughout the San Fernando Valley
and Simi Valley, and within the surrounding mountains north and west of Los
Angeles, causing 20 billion dollars of loss.

Sixty people were killed, more than 7,000 were injured, and more than 40,000
buildings suffered damaged. This earthquake was occurred about 18 miles north of
the site. The Modified Mercalli Intensity (MMI) felt at the site ranged from VI to VII
(i.e. Strong to Very Strong) corresponding to PGA values in the range of 0.20g to
0.30g and Peak Ground Velocity (PGV) of about 30 cm/sec (www.cisn.org; and
earthquake.usgs.gov).

8.3 Local Geology

The Ballona Wetlands are located in the Ballona Gap, which is bounded by the El
Segundo Sand Hills to the south and the Ocean Park Plain to the north. The
Ballona Gap was formed by erosion, repeated sea level fluctuations, and river
channel migration. During the Holocene period, the Los Angeles River channel
flowed though the Ballona Gap, while today the Los Angeles River flows through the
Dominguez Gap and the Ballona Creek flows though the Ballona Gap.

The geologic map of the site is included in Appendix C (Plate C-1). In the Ballona
Creek region, marine and non-marine sediments are around 6,000 feet thick and
unconformably overlay the crystalline basement rock of the Mesozoic aged Catalina
Schist.

During recent historic times, fill has been placed over the natural deposits, locally.
The upper 50 feet of sediments consists of Holocene aged fluvial silts, clay and sand
deposits from the flooding of creeks and streams, tidal marshes and sand dunes
and other windblown deposits that filled the Ballona Valley. These Holocene
sediments overlay on top of the “50 foot” gravel in isolated areas and the San Pedro
and Pico Formations. Below the San Pedro and Pico Formations, the lower Tertiary
formations were found to be rich in petroleum.

8.3.1 Local Site Micro-Seismicity
From 1994 to 2012, 10 micro-earthquakes were recorded near the site area with

magnitudes in the range of 2.3 M, to 3.5 M, (Local Magnitude) and with epicenters
at a depth of 9 to 16 kilometers. These micro-events occurred within a 3-kilometer
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radius from the approximate center point of the restoration area located at 33.974N
and 118.438W. Table 3 summarizes the epicenter data for these 10 events
(http://earthquake.usgs.gov/earthquakes/eqarchives/epic/). ©~ A map showing the
location of the epicenters is included in Appendix D (Plate D-2).

Table 3: Mapped Epicenter for Recent Micro-Earthquakes within 3 km of Site

DATE_TIME LAT LON DEE MAG MT sC
2011-12-21 17:06:22.55% 33.578 -118.413 11.2 2.4 ml pde
2Z005-06-07 05:0Z:58.62 33.567 -118.4Z28 16.2 2.3 ml pde
2Z005-05-12 05:01:24.27 33.85%2 -118.45%6 10.0 Z.5 ml pde
2008-10-22 22:03:33.87 33.58% -118.431 11.8 Z.5 ml pde
2005-06-23 10:32:11.23 33.580 -118.4Z23 15.7 2.8 ml pde
2004-03-23 01:51:25%.00 33.567 -118.430 8.5 2.8 ml pde
2Z000-0%-16 13:24:41.33 33.5876 -118.424 1z2.2 3.3 ml pde
1554-12-11 10:48:26.17 33.589 -118.435 14.1 3.5 ml pde
1954-07-21 22:57:50.76 33.5873 -118.435%5 12.0 Z.8 ml pde
1554-01-18 18:46:58.63 33.564 -118.434 15.8 3.1 ml pde

Notes: 1) LAT = latitude; LON = Longitude; DEP = Depth; MAG = Magnitude; MT = Magnirude Type; SC = Source
2) ml = Richter Local Magnitude
3) pde = Preliminary Determination of Epicenters.

It should be noted that none of the reported micro-earthquakes are shallow
(minimum depth is 9.9 km) and that the depth and magnitude estimates were
generated using seismometers located at relatively large distances from the source.
Thus the accuracy of this data, including their location, is approximate. In our
opinion, this micro-seismicity does not reveal the presence of shallow (near surface)
active faults in the subject area.

8.4  Surface Conditions
8.4.1 Area A

Surface conditions in Area A consist of a somewhat level brushy soil surface.
The surface elevation typically ranges from about +12 feet to +20 feet NAVD. The
brush found to be low to medium in height with isolated patches of exposed to
thinly vegetated soil. Area A is currently fenced off and is undeveloped with the
exception of a parking area along the western boundary and a drainage channel
along the northern boundary. The existing Ballona Creek levees are located along
the southern edge of Area A. An excavated, unlined drainage channel known as the
“Fiji Ditch” runs parallel to Fiji Way along the northern boundary in the eastern
portion of the area, and drains to the ocean through an existing culvert
perpendicular to Fiji Way. The elevations within Fiji Ditch are as low as about El. +4
feet NAVD. In addition, the Gas Company operates five gas monitoring well sites in

E-35


http://earthquake.usgs.gov/earthquakes/eqarchives/epic

Geotechnical Investigation Report July 1, 2013
Ballona Wetlands Restoration Project Page 27
Los Angeles County, California

the western end of the area. In general, the surface soils are dry and loose. Some
areas have abundant rodent activity and are difficult to walk over.

8.4.2 Area B

Area B which lies south of Ballona Creek, is undeveloped, and contains the largest
area of the existing wetlands with elevations at about +5 feet NAVD. Though some
fill is present in this area, most of the fills are limited to Culver Boulevard and
Jefferson Boulevard Roads. Area B is divided into four sections: north, south, west
and east. The existing Ballona Creek levees are located along the northern edge of
Area B (north and west). The Gas Company maintains a gas storage facility beneath
the site in the oil field between north Area B and west Area B. South Area B is
located south of Jefferson Blvd and East Area B is located south of Culvert Blvd.
and west of Lincoln Blvd.

8.4.3 Area C

Area C is located north of Ballona Creek and east of Lincoln Boulevard. The Marina
Freeway forms the northeastern border of Area C. The area is approximately 64
acres in size and is divided into a north and south portion by Culver Boulevard.

North Area C is undeveloped and contains low mounds, low to medium-high brush
and isolated patches of exposed to thinly vegetated soil. The surface elevation
typically ranges from about +14 feet to +17 feet NAVD. The Fiji Ditch runs
southeast to northwest through the center of the site. In south Area C, the western
portion contains baseball diamonds and associated minor structures, with some
trees and grass. The eastern portion is undeveloped. The elevation is typically
about +20 to +24 feet NAVD, There is a low area adjacent to the on/off ramps
which has an elevation of +9 feet NAVD. The elevation of the levee along the
channel ranges from about +19 feet to +22 feet NAVD.

8.5 Subsurface Conditions

Generalized subsurface profiles developed from the borings and CPTs performed in
each area of the site are presented in Figures 5A, 5C, and 5D for Area A, Figures 5B
and 5C for Area B and in Figures 5E and 5F for Area C. The soil conditions in each
area are described below.

8.5.1 Area A

Surface elevations at exploration locations generally range approximately between
+12 to +21 feet NAVD. Three distinct layers were identified in our exploration
locations.
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Plots of moisture content, dry density, and consistency of Area A soils from our
investigation and previous investigations are shown in Appendix B3 and B4,
respectively (Plates B3-1 through B3-4 and B4-1 through B4-4).

8.5.1.1 Layer No. 1: Artificial (Hydraulic) Fill

Artificial fill primarily from dredging of Marina Del Rey and Ballona Creek Channel
cover the surface of Area A. The thickness of the Fill layer varies from 8 to 20 feet,
with bottom of the layer at elevations ranging from El -3 feet NAVD near the channel
to El +9 feet NAVD near Fiji Way.

The fill materials encountered in our explorations were consistent with the findings
of previous investigation and are comprised predominantly of soft to medium stiff
sandy silts and clays (ML, and CL), and loose to medium dense silty sands (SM). To
a lesser extent, other soil types encountered in the borings include poorly graded
sands and gravels (SP, GP) as well as small layers of elastic silts (MH).

Moisture contents in the fill soils ranges from 6 to 57 percent, and dry densities
range from 64 to 117 pcf. Liquid Limit ranges from 28 to 69, and Plasticity Index
ranges from 13 to 37.

8.5.1.2 Layer No. 2: Fine Grained Soils with Interbedded Sands Layers

Below the Fill layer, lies a predominantly fine grained layer with interbedded sand
and silt layers. This layer is approximately 35 to 50 feet thick, and predominantly
includes very soft to medium stiff clays and silts (CL, CH, ML, and MH), and loose to
medium dense sands (SM, SC, and SP). Some denser/stiffer soils are also present
within this layer, but individual layers are not found to be laterally continuous.

Moisture contents in this layer ranges from 15 to 91 percent, and dry densities range
from 44 to 115pcf. Liquid Limit ranges from 29 to 92, and Plasticity Index ranges
from 8 to 40. Undrained Shear Strengths in the layer generally varies in the range of
250 psf and 2,000 psf, with typical values between 500 and 1,500 psf. Plots of
undrained shear strength results from laboratory vane shear within Area A soils are
included on Plate B3-1.

8.5.1.3 Layer No. 3: Dense to Very Dense Sands and Gravels

Dense to very dense sands are present at depth of about 55 to 70 feet NAVD (El -32
to El -52) with SPT blow counts greater than 30 blows per foot. The CPT tip
resistance is generally greater than 100tsf, which depicts that the materials are
generally very dense.
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8.5.2 Area B

Surface elevations at exploration locations in Area B generally range approximately
between +5 to +8 feet NAVD, and as high as El +21 feet at existing levees and
eastern portions of Culver Blvd. Three distinct layers were identified in our
exploration locations.

Plots of moisture content, dry density and consistency of Area B soils from our
investigation and previous investigations are shown in Appendix B3 and B4,
respectively (Plates B3-15 through B3-18, and B4-7 through B4-10).

8.5.2.1 Layer No. 1: Artificial Fill

A Fill layer is also present in non-wetland areas within Area B. The thickness of the
Fill layer varies from O to about 15 feet, with bottom of the layer at elevations
ranging from El O to El +6 NAVD.

The Fill materials predominantly include loose to medium dense silty sands (SM)
and soft to stiff sandy silts and clays (ML). Other soil types encountered in the
borings include poorly graded silty sands and gravels (SP-SM, GP).

Moisture contents in the Fill soils ranges from 21 to 31 percent, and dry densities
range from 76 to 94pcf. Materials in this layer were either non-plastic or had low
plasticity.

8.5.2.2 Layer No. 2: InterbeddedFine Grained and Coarse Grained Soils

Below the Fill layer, lies interbedded fine grained and coarse grained soils.
Immediately below the fill very soft to medium stiff fine grained soils are present to
about El -5 to -10 feet NAVD. These soils predominately consist of fat clays (CH)
with lesser amounts of elastic silts (MH), low to medium plasticity clays and silts (CL,
ML). Interbedded loose to very dense sands and fine grained soils extend below El
-10 feet to about El -45. The interbedded sand layers are generally thicker on the
west side of the Area B, with a thickness of about 35 feet near the sand dunes.
Moisture contents in this layer ranges from 14 to 81 percent, and dry densities range
from 51 to 118pcf. Liquid Limit ranges from 27 to 84, and Plasticity Index ranges
from 3 to 50. Undrained Shear Strengths in the layer generally varies in the range of
250 psf and 2,000 psf, with typical values between 300 and 1,500 psf. Plots of
undrained shear strength results from laboratory vane shear within Area B soils are
included on Plate B3-14.

8.5.2.3 Layer No. 3: Dense to Very Dense Sands

Dense to very dense sands are present at depth of about 60 to 70 feet NAVD (El -45
to El -58) with SPT blow counts generally greater than 40 blows per foot. The CPT
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tip resistance is generally greater than 100 tsf, which depicts that the materials are
generally very dense.

8.5.3 Area C

Surface elevations at exploration locations in Area C generally range approximately
between +13 to +24 feet NAVD. Three distinct layers were identified in our
exploration locations.

Plots of moisture content, dry density and consistency of Area B soils from our
investigation and previous investigations are shown in Appendix B3 and B4,
respectively (Plates B3-21 through B3-24, and B4-13 through B4-16).

8.5.3.1 Layer No. 1: Artificial Fill

Artificial Fill is present in the upper 8 to 15 feet of Area C. The thickness of the Fill

layer varies from 8 to 15 feet, with bottom of the layer at elevations ranging from El
+7 to El +15 NAVD.

The Fill materials are a mixture of fine grained and coarse grained soils, and
predominantly include loose to medium dense silty sands (SM) and soft to stiff
sandy silts and clays (ML, and CL). Other soil types encountered in the borings
include poorly graded sands and clayey sand (SP, SC) as well as high plasticity silts
and clays (MH, CH).

Moisture contents in the Fill soils ranges from 2 to 53 percent, and dry densities
range from 69 to 119pcf. Liquid Limit ranges from 40 to 71, and Plasticity Index
ranges from 13 to 36.

8.5.3.2 Layer No. 2: InterbeddedFine Grained and Coarse Grained Soils

Below the Fill layer, interbedded layers of fine grained and coarse grainedsoils are
present. This layer is approximately 40 to 50 feet thick, and predominantly includes
soft to stiff clays and silts (CL, CH, ML, and MH), and loose to dense sands (SM, SC,
and SP).

Moisture contents in this layer ranges from 8 to 53 percent, and dry densities range
from 68 to 134pcf. Liquid Limit ranges from 24 to 75, and Plasticity Index ranges
from 12 to 47. Undrained Shear Strengths in the layer generally varies in the range
of 500 psf and 2,500 psf.

8.5.3.3 Layer No. 3: Dense to Very Dense Sands

Dense to very dense sands are present at depth of about 50 to 60 feet (El -30 to El -
33 NAVD). The CPT tip resistance is generally greater than 200 tsf, which depicts
that the materials are generally very dense.
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8.6 Generalized Subsurface Cross sections

Based on the subsurface explorations performed, generalized subsurface cross
sections along the length of the new levees planned in Area A and Area B are shown
on Figures 5A and 5B, and a dgeneralized subsurface profile along the existing
Ballona Creek levees is shown on Figure 5C. These profiles include borings and
CPTs located within about 100 feet of the levee alignment.

A generalized subsurface cross section within the interior of Area A showing the soils
that will be excavated is presented on Figure 5D. Two dgeneralized subsurface
profiles were developed for Area C. An East-West cross section in Area C south, as
shown on Figure 5E, and a North-South cross section extending through both north
and south Area C is shown on Figure 5F.

In addition, for the analysis of levee stability, generalized subsurface cross-sections,
were developed at critical locations that were selected for analyses based on the
subsurface and topographical conditions encountered. The locations of these
critical sections are shown on Figure 4 (4A and 4B). The cross-sections are labeled
A-A’ through L-L’" and are shown in Figure 6 (6A through 6L). These cross-sections
were chosen conservatively at locations where either softer and/or thicker fine-
grained soils were present or where the topography was steepest, for static analyses,
and where the thickness of the liquefied soils was thickest, for seismic analyses. The
cross-sections are discussed in greater detail in the Slope Stability Section of this
report.

9.0 SEISMICITY

9.1 Seismic Hazard Analysis

A probabilistic seismic hazard analysis (PSHA) is the preferred approach for seismic
evaluation of levees. The PSHA incorporates an earthquake's frequency of
occurrence for different magnitude events occurring on various seismic sources, the
uncertainty of an earthquake'’s location, and a ground motion prediction, including
its uncertainty of occurrence. A ground motion return period for seismic evaluation
was selected based on the levee’s category and the agency that coordinates the
evaluation policy, and is often about the same level as the flood return period.

For levees in urban areas, such as the levees in this project, the Department of
Water Resource (DWR, 2012) requires a 200-year return period for seismic
evaluations, which is consistent with the targeted 200-year flood protection level. A
return period of 224 years, defined as having a 20% probability of exceedence in 50
years, was adopted for seismic evaluation of the levees for the Project.
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A PSHA was performed using the 2008 Interactive Deaggregation Tool Developed
by USGS (USGS, 2008), for a return period of 224 years, and using a V3, of 202
m/s (based on our seismic CPT measurements which are presented in Appendix D
(Plates D-14 through D-17). The 2008 Interactive Deaggregation Tool is available
on the web, and utilizes the 2008 Next Generation Attenuation (NGA) ground
motion prediction equations (GMPEs).

The acceleration response spectrum based on USGS Deaggregations (2008) and a

return period of 224 years is presented in Table4. The Deaggregation Results are
shown in Appendix D.

Table 4: Acceleration Response Spectrum

Period

(Sec) Sa (g)
0.0 0.32
0.1 0.53
0.2 0.69
0.3 0.71
0.5 0.63
1.0 0.43
2.0 0.23
3.0 0.15
4.0 0.11
5.0 0.08

9.2 Design Earthquake

The design earthquake was selected based on the deaggregation of the seismic
hazards for a return period of 224 years, at peak ground acceleration (PGA).
Therefore, the design earthquake for this project was selected as an earthquake with
a PGA of 0.32g, with a Magnitude of 6.7 that occurs at a distance of 13 kilometers
from the site.

9.3 Seismic Hazards

The site is not within the Alquist-Priolo Earthquake Fault Zone, or a Fault Rupture
Study Area. The closest Alquist-Priolo Earthquake Fault Zone is associated with the
Newport-Inglewood fault, and is located approximately 3.5 miles east of the site.
Based on the available geologic data, active or potentially active faults with the
potential for surface fault rupture are not known to be located directly beneath or
projecting toward the site. Therefore, the potential for surface rupture due to fault
plane displacement propagating to the surface at the site is considered remote.
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All low-lying areas along California's coast are subject to potentially dangerous
tsunamis. Tsunamis are long-period waves generated primarily from distant and
local offshore earthquakes, landslides, or volcanic eruptions. The magnitude of the
potential hazard is a function of the coastline configuration, sea floor topography,
individual wave characteristics, and distance and direction from the source. Two
tsunamis, due to the 1960 Chile Earthquake, caused damage in the Los Angeles
and Long Beach Harbors. In 1960, waves up to 5 feet in height occurred in Cerritos
Channel, and currents up to 12 knots were reported. A 5-foot run-up for a 100-year
tsunami, and an 8-foot run-up for a 500-year tsunami are predicted near the Marina
Del Rey area (Ziony, Editor, 1985). If a 100-year and 500-year tsunamis coincide
with high tide, the maximum water elevation near the site may reach El. +11 and
+14 feet NAVD, respectively. Although the damage potential from a tsunami is
expected to be low, it cannot be ruled out.

The possibility of seiches (wave oscillations in a body of water due to earthquake
shaking) within the Ballona Creek is considered remote.

The hills to the south of the site in Playa Del Rey are mapped in the City of Los
Angeles Landslide Map, according to the website, NavigateLA.lacity.org. However,
these hillsides are relatively far from any Project Improvements and there does not
appear to pose a threat to project improvement.

Seismic slope stability is discussed under Slope Stability Analysis. Seismic Hazard
Maps for the Project Site are also included in Appendix D (Plates D-18 through
D-21).

10.0 GROUNDWATER CONDITIONS

10.1 Groundwater in Current and Previous Investigations

Groundwater was measured in GDC'’s investigation at some of the hollow stem
boring locations in Area A, and Area C and in one hand auger boring in Area B. A
summary of groundwater measurements in our investigation is shown in Table 5.

Depth to groundwater was also measured in selected borings in the previous
geotechnical investigations, as shown in Table 5. The elevations were presented in
mean sea level (MSL) datum. Since the datum adopted for the Project is the North
American Vertical Datum (NAVD), we have converted the MSL elevations to NAVD
datum. The highest measured groundwater elevation was 10 feet NAVD in Area A.
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Table 5: Groundwater Measured in Current and Previous Investigations

Approximate
Depths Elevations
Area Report (feet) (NAVD)
Current Investigation by GDC 710 17 6t05
A Law Crandall, 1991 7t0 15 Oto 10
Law Crandall, 1991
(Supplementary Report) 14 to 17 N/A
Current Investigation by GDC > 3
B Law Crandall, 1991 0.1t045 4to7
Diaz Yourman & Associates 21011 2to 8
Current Investigation by GDC 18 )
C Law Crandall, 1991 12 to 22 Oto 6
Diaz Yourman & Associates 17 to 23 2t06

Note: N/A = Not Available

10.2 Historically Highest Groundwater

The CGS Open File Report 98-36 Venice Quadrangle (CGS, 1998) includes
Historically Highest Groundwater Contours and Borehole Log Data Locations for the
Venice Quadrangle, which includes the project site. Historical highest groundwater
map is shown in Appendix D (Plate D-19). Historically highest groundwater is at a
depth of less than 5 feet in Area B (El. +0 to +5 feet), and at depths of 5 to 10 feet
in Areas A, and C, (corresponding to approximate elevations of about El. +5 to +15
feet NAVD).

10.3 Design Groundwater

According to the in-progress USACE Technical Letter, dated September 1, 2012
(USACE, 2012) titled, “Guidelines for Seismic Evaluation of Levees”, a typical
“coincident water level” should be considered for the liquefaction triggering analysis
and seismic slope stability analysis for design of levees.” According to this
Technical Letter, the water level should be assumed to be the highest of the
following three conditions:
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1) Median Annual Water Level (in Ballona Creek or groundwater): This water
level corresponds to mean sea level (MSL), which corresponds to Elevation
+2.6 feet NAVD.

2) Typical Seasonal Water Level: This water level could be conservatively
assumed to be the flood water level in the creek during a relatively typical
water level fluctuation, e.g., during a typical winter rainstorm. For this
condition we used a water level for a two-year flood conservatively assumed
to be around +9 feet NAVD.

3) Mean High Tide Elevation (including Sea Level Rise): The Mean Higher High
Water (MHHW) elevation corresponds to an elevation of+5.2 feet NAVD.
Assuming a Sea Level Rise of 4.6 feet, by 2100, this water level can be
estimated to be at about +9.8 feet NAVD.

Based on the above, a coincident water level of +10 feet NAVD was adopted for the
liquefaction triggering and seismic slope stability analyses. It is noted that a design
groundwater level of +10 feet is also consistent with measurements taken during
previous and current geotechnical investigations, and with the historically highest
groundwater level for the site area.

It should be noted that other groundwater levels are used for non-seismic load
cases, depending on the loading conditions, as applicable.

11.0 LIQUEFACTION

Liquefaction involves the sudden loss in strength of a saturated, cohesionless soil
(predominantly sand or non-plastic silt/clay) caused by the build-up of pore water
pressure during cyclic loading, such as that produced by an earthquake. This
increase in pore water pressure can temporarily transform the soil into a fluid mass,
resulting in vertical settlement and can also cause lateral ground deformations.
Typically, liquefaction occurs in areas where there are loose sands and the depth to
groundwater is less than 50 feet from the surface. Seismic shaking can also cause
soil compaction and ground settlement without liquefaction occurring, including
settlement of dry sands above the water table.

The site is located within a State of California Liquefaction Hazard Zone mapped by
California Geologic Survey (CGS reference), as indicated in Appendix D (Plate D-19).

The site is underlain by relatively young and loose/soft interbedded deposits of fine-
grained silt/clay with relatively thin discontinuous layers of sandy or non-plastic silt.
Based on our analyses localized liquefaction is predicted to occur in the sand and
non-plastic silt lenses and layers during the design earthquake. The results of the
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liquefaction analysis are presented in Appendix E. The post-liquefaction settlement
was estimated at CPT locations using the NCEER Method (Youd et al., 2001) based
on the design earthquake and the design groundwater for the project. Post-
Liquefaction Settlement on the order of O to 3 inches is anticipated for the design
earthquake.

The site is relatively flat, and the proposed levees are located approximately 300 to
1,200 feet away from the meandering channel. Therefore, it is anticipated that the
layers in which liquefaction occurs are essentially laterally confined and that the
main effect from liquefaction will be post-liquefaction settlement. This was partly
confirmed by an estimation of free field lateral spreading was performed using the
Youd et al. (2002) method (Plates E-30 and E-31). Free field lateral spreading
displacement was estimated to be on the order of 3 to 6 inches at the location of the
new levees, at a distance of about 300 to 1000 feet from the meander channel. The
results of the analyses are also presented in Appendix E (Plates E-30 through E-32).

Liquefaction causes a temporary loss of strength during and immediately after an
earthquake. The strength of soils that liquefy is typically very small and is typically
known as the post-liquefaction undrained shear strength. To take into account the
temporary loss of strength due to liquefaction we performed stability and
deformation analyses using post-liquefaction undrained shear strength. These
analyses are presented in the slope stability section provide estimates of lateral
deformations of levees and embankments.

12.0 SEEPAGE ANALYSES

As discussed earlier, four field permeability tests were performed at depths of 5 and
10 feet, at two exploration locations (A-HSA064 and A-HSAO66) near the existing
north Ballona Creek levee, to evaluate the permeability of the soils near the base of
the levee section. Based on the field tests, the average permeability of the soils was
estimated to be in the range of 3.2 x 10* cm/s to 1.5 x 10” cm/s. The upper bound
permeability value of 1.5 x 10° cm/s was used in numerical Finite Element seepage
models using the RocScience computer program, Slide (version 5), for evaluation of
the hydraulic gradients and discharge values expected along critical levee sections.
The discharge values were also evaluated for the lower bound estimated
permeability value, in order to obtain a rough range of the anticipated seepage
discharge values expected through the levees. Figures depicting our seepage
analyses are presented in Appendix F.

12.1 Factor of Safety Against Piping
12.1.1 Introduction

To evaluate the Factor of Safety (FOS) against piping during construction, the
hydraulic gradient was estimated for the following conditions:
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1) Existing north levee during excavation of Area A and the new channel
2) Existing south Area B levee at downstream end of the project

12.1.2 Existing Levees During Excavation of Area A

The hydraulic gradient was evaluated assuming a steady state seepage condition
with channel water level of El +18 at the location of existing north levee, after
completion of the excavation of the new north meander channel (under dry
condition), and prior to the breach of the levee. This analysis assumes the unlikely
condition of a having a long-term high water level of El +18 (i.e. steady state), while
the excavations of the meander channel is being completed. It should be noted that
El +18 assumed for this analyses is higher than the design flood elevation (El +17).
The exit hydraulic gradient for this conservative and highly improbable scenario was
estimated to be approximately 0.2 (Plate F-3). Thus, the FOS for piping was
calculated to be at least FOS = 5.0 (FOS,,, = 1.0). This implies that piping
potential is remote for lower, for more likely high water conditions.

12.1.3 Existing Levees During 100 Year Flood in West Area B

Second, the hydraulic gradient was evaluated assuming a steady state seepage
condition with channel water level of El +13 (i.e. corresponding to the high water
elevation during a 100-year flood event, including bed aggradation and also sea
level rise) at the downstream of West Area B, where the existing levees are expected
to remain. The existing levee crest elevation at its lowest point in Area B (i.e. El
+14) was used in this analysis. The exit hydraulic gradient for this very conservative
scenario (steady state) was estimated to be approximately 0.27 (Plate F-4).
Therefore, the FOS for piping was calculated to be at least FOS = 3.7
(FOS,,, = 1.0).

min

12.1.4 New Levees During 100 Year Floods

The above results indicate that an internal erosion failure is not likely to occur for the
existing levees, which are very steep compared to the new levees. The flatness of the
new levees implies a longer flow path and thus much lower hydraulic gradients.
Therefore, our seepage analyses in Appendix F indicate that the likelihood of piping
for the new levees is remote.

12.2 Seepage Discharge Values

12.2.1 General

The discharge flow that is anticipated to seep into the excavation in Area A was
evaluated using the range of permeabilities obtained from our field permeability
tests, at the location of existing north levee, after completion of the excavation of the
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new north meander channel (under dry condition), and prior to the breach of the
levee. The following two conditions were considered.

1) A typical transient condition of tidal changes over a period of a week.
2) After a storm event that would raise the water level in the channel to El +18
for a period of 10 days.

12.2.2 Discharge Due to Typical Tidal Changes

For this transient seepage analysis, it was first assumed that a steady state condition
was reached with a water level at El +3 corresponding to an average tide level in the
channel. Then, water levels corresponding to typical tidal changes at Santa Monica
Bay over a period of one week were applied along the channel location as transient
water levels. The discharge in the excavation zone was evaluated at different steps
during the analysis. Very minor fluctuations of the discharge values were computed
as a result of tidal fluctuations in the channel (Plates F-7 to F-16).

The typical discharge values due to tidal changes in the channel were estimated to
be in the range of about 0.04 to 0.19 ft¥/hour/ft, or approximately 0.3 to 1.43
gallons/hour/ft. Assuming a total excavation length of 1,500 feet in Zone A,
complete dewatering would require a pumping capacity in the range of 60 to 285
ft/hour (Plates F-7 to F-16). Our seepage analyses are presented in Appendix F.

12.2.3 Discharge Due to a Major Storm

The seepage discharge rates after a 10-day storm event were estimated using a
transient seepage analysis. For this analysis, a steady state condition was reached
with water level in the channel at El +3 corresponding to an average tide level.
Subsequently the water level in the channel was raised to El +18 for a period of 10
days to simulate a 10-day storm. The water level was then lowered to El +3 after
the 10-day period.

The discharge rates were calculated to be in the range 0.045 to 0.21ft*/hour/ft, or
approximately 0.33 to 1.57 gallons/hour/ft (Plates F-18 to F-29). The discharge
values in the excavation zone showed an increase of approximately ten percent
following the storm relative to the typical discharge rates. This implies that
discharge from a major storm that lasts for a fairly long period of time is only
marginally more that the discharge into the excavation during normal tidal
fluctuations.

Our estimates do not include drainage run-off. Our seepage analyses are included
in Appendix F.
12.3 Rapid Drawdown

Past performance of the existing levees along the Ballona Channel indicate that
rapid drawdown is not an issue. This is likely due to the relatively low permeability
and strength of the existing materials. Furthermore, as can be seen from the results
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of seepage analyses, the tidal fluctuations affect only a small volume of soil, located
near the surface of the levees. This is also evident from observing the results of the
seepage analyses during and after a 10-day storm.

Rapid drawdown is a condition that can affect levees when the water in the channel
drops quickly following a long period of high water. Under such conditions, the soils
within the embankment are usually fully saturated during the high water period.
Shortly after drawdown the stabilizing external water pressure on the slope is
removed, while the internal pore pressures within the saturated soils have not
dissipated. The levees at Ballona Creek are geographically not prone to long period
high water in the channel, where a large volume of levee soils become saturated.
Therefore, a steady state high water condition will likely not develop at Ballona Creek
levees. As a result, the likelihood of deep-seated failure during rapid drawdown
failure is remote.

While shallow saturation of surface soils is possible on the slopes, due to the flatness
of the protected slope of the new levees, the possibility of a surficial rapid drawdown
failure also appears to be very low due to the strength of the materials. For
example, assuming rapid drawdown creating a 5-foot-thick zone of saturation on a
5H:1V slope, the normal stress and shear stress at the base of the zone of saturation
are on the order of 600 and 120 psf, respectively. Therefore, in order for the infinite
slope to be stable, the base of the saturated zone should have either minimum
undrained shear strength, S, = 120 psf. At a depth of 5-feet out investigation
typically showed undrained shear strengths of 300 psf, or higher. Therefore, further
rapid drawdown analyses were not considered necessary for the levees.

13.0 SLOPE STABILITY OF LEVEES

13.1 Introduction

The static and seismic slope stability of the new (proposed) levees and the portions
of the existing levees that will remain were evaluated for a 100-year flood event, and
an earthquake with a hazard return period of 224 years. It was also found that the
results of the analyses are not sensitive to higher water elevations in the channel
(i.e., aless frequent, higher return period, flood event.)

Additionally, static slope stability of the existing north levee was evaluated for the
temporary condition which involves the construction of the new meander channels.
It should be noted that the existing north levee will be breached after the Area A
excavation and the construction of the meander channel; however the construction
will likely take several years, and thus the levee static stability was considered for a
long term and not a short term condition.
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The cross sections used for the slope stability analyses are shown in Figures 6 (6A
through 6L). Slope stability analyses were performed at 12 locations along the new
and the existing levees in areas (Sections A-A’ through L-L).

Cross sections were made at locations were the levee cross section changes, as well
as in areas where there was a significant change in subsurface soil conditions. Six
conservatively selected idealized soil profiles were used for stability analyses.

13.2 Soil Strength Parameters

Soil strength parameters were assigned to each layer using field and laboratory data
from our investigations as well as selected information from previous investigations
(Tables G-1 through G-12 in Appendix G). The basis for adopted static soil strength
parameters follow.

e Undrained shear strength in fine-grained clayey and silty soils were primarily
selected on the basis of the results of a Geonor H-60 laboratory vane shear
testing of Shelby Tube samples collected, as well as using correlations of
undrained shear strength with CPT tip resistance (Plates G-7 through G-9). A
number of direct shear tests were also performed on the clayey/silty soils to
select the drained strength parameters of the fine-grained soils for use in the
steady state long-term analyses (B1-3h and B1-3q).

o Shear strength soils parameters for fill soils, were conservatively selected based
on the results of a number of direct shear tests performed on fill soils (Plates
G-10 and G-11). Existing levee materials were slightly stronger than the fill
soils based on direct shear test results. Therefore, a slightly higher cohesion
value was adopted for levee embankment soils. New levee material strengths
were taken to be the same as those of existing levees. This is conservative as
the new levees will be compacted to modern standards that yield higher
strengths.

e Shear strength parameters in coarser-grained sandy soils were conservatively
selected based on the results of the direct shear parameters.

Liquefaction analyses indicated there are layers and lenses that will likely liquefy
during a major seismic event. Therefore, stability analyses using the residual (post-
liquefaction) shear strength were performed for seismic stability analyses.

e For seismic analyses, post-liquefaction residual strength of the liquefied
layers were estimated using Seed and Harder (1990) correlations with
blow counts, using representative SPT blow counts, corrected for the
effects of overburden, energy, and fines content of the liquefied materials.
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Plates showing shear strength ranges and adopted values for fill soils and undrained
shear strength of fine-grained soils are included in Appendix G (Plates G-7 through
G-11). Plates showing the depths and residual strength parameters are the liquefied
soils are also included in Appendix G (Plates G-12 through G-15).

13.3 Idealized Soil Profiles

Six conservative idealized soil profiles were adopted along the alignment of the new
and the existing levees based on distinct variations in the subsurface profile. Each of
the levee cross sections analyzed was assumed to be underlain by one of the
following idealized soil profiles.

o East Area A Profile (Levee Sections A-A’ and B-B’ and Existing North
Levee; Table G-1 and G-2)

e West Area A Profile (Levee Sections C-C’ and D-D’; Table G-3 and G-4)

o Eastern Ballona Creek Profile (Levee Sections E-E’ and F-F’; Table G-5
and G-6)

o [East Area B Profile (Levee Section G-G’; Table G-7 and G-8)

e West Area B Profile (Levee Sections H-H’, I-I', J-J’ and K-K’; Table G-9
and G-10)

e Area C Profile (Levee Section L-L’; Table G-11 and G-12)

13.4 Levee Cross Section Locations

Selected levee cross sections used for slope stability analyses are briefly discussed
below.

= Section A-A’ and Section B-B’ were included to evaluate the stability of
the new Area A perimeter levees in eastern portion of Area A.

=  Section C-C’ was included to evaluate the stability of the new Area A
perimeters levees in western portion of Area A.

= Section D-D’ was included to evaluate the stability of the existing
portion of the north levee located at the downstream end of the new
Area A levees. This is the downstream location were the existing north
levees will tie in to the new levees and will remain as part of the
improvements of the project.

= Section E-E’ was included to evaluate the stability of the existing south
levees just downstream of Lincoln Boulevard after placement of the
Area B fill mounds to the south between Culver Boulevard and Jefferson
Boulevard These existing levees will remain as part of the improved
project and will tie into the new Culver Boulevard Levees.
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= Section F-F’ was included to evaluate the stability of the upstream end
of the Culver Boulevard Area B levees. This is the widest section of the
Culver Blvd Area B levees, and includes the old railroad fill area.

= Section G-G' was included to evaluate the stability of the Culver
Boulevard Area B levees in East Area B.

» Section H-H’ was included to evaluate the stability of the wide portion of
Area B levees and using a West Area B subsurface soil profile.

= Section I-I' was included to evaluate the stability of the West Area B
levees. The section in this area is planned with a varying wet side slope
of ranging from 5H:1V to 10H:1V. The section analyzed was
conservatively selected to have a 5H:1V wet side slope.

» Section J-J' was included to evaluate the stability of the temporary
levees that will be built as part of the interim project. These levees will
likely remain for many years after the first phase of construction, and
thus, are analyzed as permanent levees.

=  Section K-K’ was included to evaluate the stability of the existing levees
that remain a part of the improvement project, and tie-in to the new
West Area B levees at the downstream end of Area B. Please note that
this portion of the existing levees may be raised for flood management.

= Section L-L’ was included to evaluate the stability of the existing north
Area C levees located upstream of Lincoln Blvd. along the south side of
South Area C. These levees will remain as part of the project, but are
not affected by the improvements in the project.

13.5 Levee Cross Section Locations

The following loading conditions were considered in our levee slope stability
analyses:

i) End of construction condition: This loading condition assumes that grading is
being performed during the dry season and that the channel water elevation is
affected primarily by tides. For stability, the critical stage of this loading
condition is when excavations have reached the lowest level and surcharges
are the highest, i.e., at the end of construction.

ii)  High water short term condition: This conservative loading condition assumes

that a near full channel water elevation is present due to large rainstorms, As
previously discussed the duration of such event is not long enough for steady
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i)

state conditions to develop and the corresponding soils to become fully
saturated. = Nevertheless, our analysis conservatively assumes the pore
pressures of a fully developed steady state phreatic surface in coarse-grained
materials, while undrained shear strength is used for fine-grained soils. This
loading condition is more stringent than typically adopted conditions, and thus
generally not considered by USACE for slope stability analysis of levees. This
loading condition is most analogous to a long term steady state stability
analysis in terms of water level, except for its conservatism in the strength
assumptions. As can be seen in Table 6, the high water short term condition
consistently yields lower FOS values, than the high water long term (steady
state) stability condition.

Long term steady state stability: This loading condition also assumes that a
near full channel water elevation has been present for a long time due to large
rainstorms. This loading condition is similar to the previous one, except that
steady state pore pressures are assumed for all soils. Therefore, drained soil
strength parameters are applicable for both the coarse-grained and fine-
grained soils. This loading condition was analyzed for only a few levee cross
sections, to verify that the Factor of Safety (FOS) values for this condition are
higher than the high water short term condition. It should be noted that the
minimum FOS slope stability requirement for the long-term steady state
condition was conservatively adopted for both the short-term and long-term
high water conditions.

Seismic slope stability during the design earthquake: The site contains low
density materials that are prone to liquefaction during a major earthquake.
This seismic loading condition considers where appropriate post-earthquake
strength parameters, to evaluate the potential of slide failures during the
design earthquake (i.e., if FOS < 1.0).

Deformation analysis for seismic condition: To estimate permanent seismic
displacements, a seismic slope stability is first performed to calculate the yield
acceleration, i.e., the acceleration that results in FOS=1.0. Then
displacements of the levee are estimated for the design event earthquake using
simplified methods such as Bray and Rathje (1998) method. The performance
of levees is considered acceptable, if the permanent seismic displacements are
estimated to be below 6 inches (15 cm).

13.6 Factor of Safety Criteria and Design Considerations

i)

Short-term condition: A minimum FOS> 1.3 is adopted for sudden and
short term loading conditions, e.g., immediately after the end of construction
of the new and remaining levees. Undrained soil strengths parameters are
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used to evaluate the resisting forces. A water level at Elevation +5 feet NAVD
was assumed in the channel.

ii) High water short-term and long-term conditions: A minimum FOS > 1.5 is
adopted for both short term and long term steady state conditions with water
level conservatively selected at El +17 feet NAVD in the channel for the new
levees and the existing levees, with the exception of the existing levee
downstream of Area B (Section K-K’), where the water level was selected to
be at El +13 NAVD, corresponding to the estimated high water for the 100-
year flood at this location. It should be noted that short-term stability is
essentially not very sensitive to a change in the water level in the channel.

iiii) FOS > 1.0 is required for post-liquefaction condition, using undrained
strength parameters and post-liquefaction residual shear strength for
liquefiable soils. The water level in the analyses was assumed to be at El +10
NAVD for levee sections in Areas A and C, and assuming a groundwater at
existing ground surface (i.e. ground surface elevation outside of the levee
embankment cross section) for Area B, since generally ground surface
elevations are lower than El +10 NAVD.

iv) A FOS greater than 1.0 under the previous loading condition (iii) does not
guarantee acceptable performance. Hence, a deformation analysis was
performed to evaluate the seismic displacements under design earthquake
conditions. Seismic displacements on the order of 15 cm are generally
considered acceptable for levees. The yield acceleration used in the
deformation analysis is the horizontal acceleration that produces a FOS
equal to 1.0. The yield acceleration was calculated for each levee section
using conventional slope stability methods and the Bray and Rathje (1998)
method was used to estimate seismic displacements.

A summary of the analyses results is presented in Table 6. The results of the slope
stability analyses are included in Appendix G.
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Table 6: Summary

y of Slope Stability Analyses

Static Factor of Safety Seismic Stability
End of . High Water
Section Analvzed Construction ls‘lllqgofrlt\)_l\{:';?; Long Term Post-liquefaction
vz Short term Stabilit Stability (Seismic) Yield Deformations
Stability y (Steady State) Acceleration (cm)
FOS,.. > 1.3 FOS,,, > 1.5 FOS,,., > 1.5 FOS,,, > 1.0
Section A-A' 3.39 3.35 5.21 2.38 0.09 4
Section B-B' 3.51 4.32 N/C 2.38 0.08 4
Section C-C' 3.45 5.28 N/C 2.42 0.10 4
Section D-D' 1.49'! 2.28 N/C 1.29 0.05 47
Section E-E' 1.57 2.07 N/C 1.33 0.08 40
Section F-F' 2.19 2.19 N/C 1.59 0.10 3
Section G-G' 2.55 2.73 3.42 1.79 0.05 9
Section H-H' 1.94 1.87 N/C 1.24 0.04 8
Section I-I' 1.68 1.61 2.29 1.17 0.04 11
Section J-J' 2.09 2.48 N/C 1.47 0.05 6
Section K-K' 1.58 2.13 N/C 1.26 0.04 15
Section L-L 1.60 2.26 N/C 1.40 0.08 30
Note: N/C = not calculated
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13.7 Discussion on the Slope Stability Results of New and Remaining Levees

The stability of the new and existing levees was analyzed at the end of construction,
during high water (short term and long term), and seismic conditions. A discussion
follows.

. End of Construction Condition: The FOS for the end of construction
short-term condition with channel water levels at elevation +5 feet NAVD was
found to be satisfactory for the new and existing levee sections that were
analyzed (FOS,;,,> 1.3).

« High Water Short Term Condition: The FOS for the high water condition
assuming short term loading is satisfactory for the new and existing levee
sections that were analyzed (FOS_ > 1.5).

« Post-liquefaction Condition: During the design earthquake it is anticipated
that some soil layers will liquefy, and thus lose significant resistance. The
FOS calculated using post-liquefaction residual shear strength was found to
be greater than 1.0 for a water level at El +10 NAVD, or at ground surface
(for Area B). As a result the likelihood of a catastrophic flow slide failure is
remote.

« Yield Acceleration and Deformation Analysis: A deformation analysis using
the Bray and Rathje (1998) method calculated displacements on the order of
4 to 11 centimeters (approximately 1.5 to 4.5 inches) for the new levees, and
displacements on the order of 15 to 47 centimeters (approximately 6 to 19
inches) for the existing levees under the design earthquake. Generally
displacements less than 15 cm (about 6 inches) are considered acceptable
for non-inhabited structures. Therefore, in our opinion, the calculated
displacements for the new levees are deemed acceptable. However, the
displacements in the existing levees are large, and do not meet current
seismic criteria. Where the new levees will tie into an existing levee, excessive
deformation and cracking of the existing levee is a concern not only during
seismic conditions, but also due to the additional loading and settlement that
will be caused by construction of the new levee. Therefore, mitigation
measures are recommended for all the existing levees where new levees will
tie-in.

13.8 Post Excavation Stability of the Existing North Levee in Area A

During the excavations within Area A and the new meander channel north of the
existing levee, the Existing North Levee along the existing channel provides flood
protection, and therefore should remain functional. Post Excavation stability of the
existing north levee was evaluated assuming the excavation in Area A will take at
least several months to be completed. Additionally it was assumed that the
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excavation will be performed in dry condition using dewatering, because this is the
critical assumption for slope stability. However, the excavation may also be
performed in the wet.

For this condition, the water level in the existing Ballona Creek channel was
assumed to be about El +7 NAVD corresponding to approximately a 2-year flood
condition. The water level in the protected side of the levee was assumed to be 1 to
2 feet below the elevation of the invert, at about El -6. Since the loading would be
sudden, undrained soil strength parameters were used. Because the excavations in
Area A will likely take at least several months, a minimum FOS of 1.5 was adopted,

Pursuant to our discussions with the civil designer, we assumed that the excavation
in the protected side of the existing north levee will be sloped at 2.5H:1V to the top
of the meander channel (approximately El +5 NAVD), and the meander channel will
be sloped at 5H:1V to an invert elevation of El -5 NAVD. The distance between the
bottom of the excavation on the protected side of the levee and the top of the
meander channel forms a “stability berm”. The analysis was performed with varying
distance from the toe of the excavation. The results of the analyses show that a
minimum distance of 70 feet from the protected edge of crest is needed to satisfy a
FOS of 1.5.

Thus, to maintain the existing levee functional, the excavation in Area A should be
performed in two distinct stages:

. First Stage: If the excavation is performed under “dry” conditions (i.e., with
dewatering), excavation of Area A, should be initially performed at least 70 feet
away from the existing levee protected side edge of crest. This stage will result in
the creation of a “stability berm”. If the excavation is not dewatered and the
excavation is performed under wet conditions, a berm is not required for stability.

« Second Stage: Local excavation of the “stability berm” and existing levee should
be performed immediately prior to breaching of the levee. Please note that
locally lowering the top of the levee, prior to breaching, in areas where the levee
will be breached, will also temporarily increase the static FOS.

13.9 Effect of Water Level in the Channel on Seismic Stability
13.9.1 Introduction

As discussed in the slope stability section, post liquefaction seismic stability analyses
and seismic deformations analyses were performed assuming a design groundwater
at Elevation +10 feet NAVD for levee sections in Areas A and C. For Area B the
groundwater was assumed to be at the existing ground surface outside of the levee
embankment, since the ground surface elevations are generally lower than
Elevation +10 feet NAVD.
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In all areas, for the seismic analysis the assumed water level in the channel is lower
than the water level that occurs during an extreme high flow condition. Due to the
low probability of the design earthquake coinciding with the period of high water, it
is common practice to perform seismic slope stability and deformation analyses
using water levels that are usually present in the channel, instead of extreme event
water levels.

However, an evaluation was also made of the effect of changes in water level in the
channel on the predicted seismic displacements for new and existing levees that will
remain. A discussion of the findings of this evaluation is provided below.

13.9.2 New Levees

Our analyses show that the new levees are stable under post liquefaction conditions,
and the predicted seismic displacements are within the acceptable range, based on
a design water level Elevation of +10 feet NAVD in Areas A and C, and assuming a
water level at the ground surface in Area B.

The new levees will be constructed a minimum distance of about 400 feet from the
meander channel. As a result, the seismic stability of new levees will generally not
be impacted by water level fluctuations in the meander channel (either tidal or
seasonal). At the locations of the new levees, the water level is generally equal to the
groundwater level, which is affected primarily by precipitation. Therefore, the effect
of the water level in the channel on seismic displacements is negligible, for the new
levees.

13.9.3 Existing Levees

The effect of changes in water level in the channel on the seismic displacements
predicted for the existing levees was investigated for the levee located immediately
downstream of Lincoln Boulevard (Section E-E’). The following four water levels
were considered:

Case 1 — The water in the channel and in the area outside the channel coincide
with the ground surface elevation of +7 feet NAVD. This is the design
groundwater condition adopted for the previously presented seismic stability
analyses of existing levees.

Case 2 — The water in the channel and in the area outside the channel is at
Elevation +3 feet NAVD. This condition approximately corresponds to the
average tidal condition.

Case 3 — A water level in the channel at Elevation +0 feet NAVD (corresponding to
low tide) and a groundwater level outside the channel at Elevation +7 feet
NAVD.
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Case 4 — A water level in the channel of +0 feet NAVD and a groundwater level
outside the channel at Elevation +3 feet NAVD.

The results of the seismic deformation slope stability analyses are included in
Appendix G (Plates G-69 and G-70, and G-148 through G-153). A summary of the
cases analyzed, including the estimated yield acceleration (ky) and calculated
seismic displacements is presented in Table 7.

Table 7: Effect of Water Level on Seismic Displacement of Existing Levees

Water Conditions Yield
Groundwater Channel Water Acceleration Seismic
Elevation Elevation (ky) Displacement
Case (feet; NAVD) (feet; NAVD) in units of g (cm)
1 7 7 0.08 40
2 3 3 0.08 40
3 7 0 0.06 64
4 3 0 0.07 50

As indicated in Table 7, the maximum predicted deformation occurs when the water
level in the channel corresponds with the low tide. However, the estimated seismic
displacement for all cases is at least 40 cm (16 inches), which is unacceptable. On
this basis, the variation in the water level in the channel has no effect on the
acceptability of the performance of the existing levees, which for each Case are
deficient under seismic conditions.

13.10 Mitigation Measures for the Remaining Existing Levees

As noted earlier, the Ballona Creek channel and levees were constructed in the
1930s, at a time when there was little geotechnical field quality control (including
compaction testing) and virtually no geotechnical earthquake engineering. Portions
of the existing levees in Areas A and B will act as abutments to the new levees, and
consequently, will receive significant loading. If unimproved, we anticipate that in
these “abutment areas” the existing levees will experience significant static
settlement, and additional lateral displacements under seismic conditions. As
discussed above, our analyses indicate that the original levees do not meet current
USACE seismic requirements, and calculated displacements under the design
earthquake are excessive even without additional loading.

Where a new levee ties into an existing levee, the existing levee will experience
additional load and settlement that can cause cracking of the existing levee.
Therefore, it is recommended that mitigation measures, such as deep soil mixing,
be performed at and adjacent to tie-in locations to improve the stability of the
existing levees that will remain in Areas A and B.

E-58




Geotechnical Investigation Report July 1, 2013
Ballona Wetlands Restoration Project Page 50
Los Angeles County, California

Ground Improvement is recommended at all locations where the new levees tie-in to
an existing levee. These locations are delineated in Figure 7 and include:

e The existing south levee along the Ballona Creek channel between
Lincoln Blvd. and Culver Blvd. Ground improvement should extend from
the tie-in location for a minimum length of 80 feet from the centerline of
the new levee crest (Figure 7).

o the existing north levees located along the Ballona Creek channel
downstream of the new Area A levees. Ground improvement should
extend from the tie-in location of the new and the existing levees for a
minimum length of 80 feet from the centerline of the new levee crest
(Figure 7).

e The existing south levee located along the Ballona Creek channel
downstream of the new West Area B levee. Ground Improvement should
extend from the tie-in point to the downstream property line (Figure 7).
We understand that the crest elevation along this existing levee may be
raised for additional flood protection. If ground improvement
recommendations are followed, the levee can be raised without negatively
impacting the integrity of the existing levee. The ground improvement
should be done along the crest of the levee, and completed before the
final grade is raised.

The Deep Soil Mixing (DSM) ground improvement zone for existing levees is
anticipated to be on the order of 20 feet wide. The ground improvement zone
should have a minimum average strength of 1,500 psf. The columns should extend
to El -13 feet along south Ballona Creek channel between Lincoln Blvd. and Culver
Blvd. down to El -25 feet downstream of the new Area A levees, and down to
El -35 downstream of the West Area B new levees.

Please note that the alternative of replacing the deficient portions of the existing
levees with new levee with flatter slope is significantly more costly. Rebuilding
portions of the existing levees properly would require excavating to El. 0 NAVD to
remove potentially liquefiable soils. This means that excavations should be
extended below tide level and below groundwater using cofferdams and dewatering.
Furthermore, surcharging a portion of any levee will also apply lateral loads on piles
of Lincoln Boulevard and Culver Boulevard Bridges.

In Area C, where the existing levee will also remain, the restoration project will not
alter or impose new loads to the existing levees, since stockpile soils will be placed a
minimum of about 400 feet away from the edge of the channel. It is recommended
that any surcharge or structure proposed near the unimproved existing levees be
setback a minimum of 70 feet away from the top of the channel slope.

Please note that grading and development is currently planned in Area C, but will be
kept at a minimum distance of 70 feet away from the top of the channel slope.
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14.0 SETTLEMENT ANALYSES

14.1 Anticipated Settlements and Time Rate

A total of 20 consolidation tests were performed on representative soil samples
collected during our field investigation. Settlement of the proposed levee
embankments and surcharge areas was estimated using the consolidation test data,
which was supplemented using correlations with liquid limit, and moisture content.
In addition, we supplemented our settlement analyses with the extensive experience
gained from surcharging similar nearby soils over the past 10 years, as the
geotechnical engineer for the Playa Vista development, located immediately east of
Lincoln Boulevard.

The consolidation test results showed that the soils are essentially normally
consolidated below a depth of about 10 to 20 feet and slightly to moderately over-
consolidated at shallower depths. The interpretation plots of consolidation
parameters are provided in Appendix H.

The settlements under and extending out from the toe of new levees and
embankments were evaluated for different surcharge heights and geometries. The
results are provided in Table H-1 included in Appendix H.

The results indicate the anticipated settlement under new fill load is estimated to
range from about 1 to 2 inches for every foot of embankment fill placed (i.e., a 10-
foot high levee or embankment is anticipated to settle between 10 and 20 inches).
More specifically, we anticipate that in Area A and B, settlements per foot of fill
surcharge are likely to be about 1.5 to 2 inches, whereas 1.0 to 1.5 inches are
anticipated in Area C.

Our analyses show that surcharges will cause a settlement bowl that may extend on
the order of 30 to 50+ feet beyond the toe of the embankments, depending on the
height of embankment. A summary of the estimated settlements, anticipated under
levees of various heights is included in Table 8 for eight selected embankment
locations and embankment heights ranging from about 5 to 15 feet.

Group Delta has significant experience with monitoring settlements in similar
compressible soils during the development of the Playa Vista Development, located
immediately east of Lincoln Boulevard, north and south of Jefferson Boulevard.
Over the past 10 years, data has been collected from surcharge monitoring
programs on numerous building sites. Representative data from these programs are
graphically summarized on Plate H-47 (Appendix H), indicates 90 percent of primary
consolidation occurred within about 100 to 150 days, generally considered to fall in
a range of 3 to 6 months.
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Based on the laboratory data and the empirical data from Playa Vista, within the
Ballona wetlands primary consolidation during placement of the levees is expected
to be 90 percent complete within three to six months of application of the last load
increment.

Therefore, capping of the levee core should be planned as the last step of grading at
least three to six months after completion of the levees, to raise the crest grade to
the desired design elevation for flood control, after at least 90 percent of the primary
consolidation has completed. Capping of the slopes is not required beyond the levee
core.

Due to the soft nature of the subgrade soils and the large anticipated settlements,
construction techniques typically used in soft ground, e.g., swamps have been
considered. We recommended constructing levees slowly and using thin lifts to
reduce post-construction long-term differential settlements and reduce the potential
transverse cracking. For this purpose, the rate of fill placement should proceed at
about 5 feet of fill per month or slower. The rate of settlement of the fill will be
monitored during construction, and should be used to control the actual rate of fill
placement.

14.2 Recommended Setback of New Embankments

Because of the soft nature of the existing ground, a settlement “bowl” will develop
beyond the toe of new levees and surcharge areas and the resulting differential
settlement could impact existing utility lines, pavement and other nearby
improvements. A profile showing the shape and magnitude of the settlement bowl
is presented on Plate H-7 (Appendix H).

The risk of damaging structures and utilities is generally considered minimal when
the slope of the differential settlement, A / L, (where A is the differential settlement
over a distance L) is less than about 1/480 (i.e., 1-inch in 40-feet). Based on the
height of the fill planned, analyses indicate this controlling differential settlement
slope generally occurs at a distance on the order of 25 to 30 feet beyond the toe of
the embankment, and roughly coincides with the location where the total settlement
is about 1-inch. However, it should be noted that the settlement bowl shown on
Plate H-7 occurs perpendicular to the toe of the fill, and the existing improvements
are oriented parallel to the fill toe. Therefore, the differential settlement along the
improvements will actually be much less.

Using the 1/480 criteria, the following minimum setbacks between the toe of
embankments and streets or utility lines are recommended. However, other, more
stringent, criteria could be necessary for specific utilities, and the final criteria should
be reviewed with utility agency.
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Area A

e The toe of the new perimeter Area A levees should be setback along Fiji
Way and from the existing parking lot pavement according to the
following:

0 If the height of the levee is greater than 4 feet, the minimum
setback should be 30 feet.

0 For levees that are 4 feet or less in height, the minimum setback
should be 20 feet.

e In Area A, where the new levee will be placed near the Fiji Ditch, the toe
of the levee should be setback behind a 3 to 1 slope extending up from
the bottom of the Fiji Ditch.

e In the future, widening of Lincoln Boulevard is planned. The new levee
planned along the west side of Lincoln Boulevard should be setback
behind a 3 to 1 slope extending up from the west edge of the planned
widening.

Area B
e The toe of the Area B levee should be setback a minimum of 30 feet from
Culver Boulevard.
e The toe of the fill mounds placed in Area B should be setback a minimum
of 30 feet from Culver Boulevard., Jefferson Boulevard, and Lincoln
Boulevard.

Area C
e The toe of the fill mounds planned in North Area C should be setback a
minimum of 25 feet from Culver Boulevard.

14.3 Protecting Utilities from Settlements

Where new culverts will extend under new the Area B levees, it should be planned to
pre-load the area to remove most of the settlement prior to constructing of the
culverts. This is discussed further in Section 15.8. If there are any existing, active
or abandoned gas lines or other utility buried along the planned alignment of a
levee, provisions should be made to relocate or reinstall them in a shallow trench
that extends over the embankment fill. This would also provide easy access for any
future maintenance.
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Table 8: Summary of Estimates of Settlement at Different Sections along the Embankments

Max Settlement | Settlement | Settlement
Approximate Settlement | Settlement 10 feet 30 feet 50 feet
Embankment Max per foot of | at Dry Side | from Dry from Dry from Dry
Height Settlement Fill Toe Side Toe Side Toe Side Toe
Area Section (feet) (inches) (inches) (inches) (inches) (inches) (inches)
Section A-A' 10 15.3 1.5 3.1 1.8 0.7 0.3
Area A Section B-B' 10 17.1 1.7 3.2 1.9 0.8 0.3
Section C-C' 5 7.9 1.6 2.4 1.4 0.5 0.2
Section F-F' 14 26.7 1.9 5.8 3.4 1.3 0.6
Section H-H' 14 26.3 1.9 5.8 3.4 1.3 0.6
Area B
Section I-I' 15 26.0 1.7 5.8 3.4 1.3 0.6
Surcharge Area B 25 41.4 1.7 2.2 1.4 0.6 0.3
Area C | Surcharge Area C 30 25.3 0.9 1.5 0.9 0.4 0.2
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15.0 GRADING

15.1 General

The primary areas of grading for the project include:

o Excavation of approximately 2 million cubic yards of soil from Area A, to
reclaim wetlands lost when the area was hydraulically filled during the
development of Marina Del Rey. The excavation will slope down to the south
from Fiji Way at a gradient of about 10 horizontal to 1 vertical to approximate
elevation of 11 feet, and at flatter gradients of about 100H:1V (horizontal to
vertical) to a maximum depth of about 20 to 25 feet in the area of the existing
channel. The excavation will remove primarily hydraulic fill soils.

e The soils excavated from Area A will be used to construct the new levees
around the west, north and east perimeter of Area A, and in Area B north of
Culver Boulevard and east of the dunes in West Area B. The levees will
generally extend about 5 to 10 feet above the existing grade in Area A, and up
to a maximum of 15 feet above existing grade in Area B.

o Excavation of the meander channel for Ballona Creek and the lowering and
breaching of the existing levees, at four locations.

e Any excavated soil not needed for new levee construction will be placed as
compacted fill in north Area C and in Area B, between Culver Boulevard and
Jefferson Boulevard.

The soils that will be excavated in Area A were found to be loose/soft and have high
moisture contents, i.e., approximately 5% to 35% above the optimum moisture
content. The alignments for the levees are in areas where the foundation soils are
moderately soft to soft, and the ground water table is high. Therefore, earthwork
must be carefully planned and conducted to avoid disturbing the soils, and the need
for low ground pressure equipment and excavators should be planned. The use of
heavy scrapers and dozers to excavate the soils in Area A is expected to be limited,
and is discussed in Section 15.5.

Because of the high moisture content in the soils that will be excavated in Area A, it
will be necessary to dry the soils before they can be used as compacted fill.
Spreading and turning/disking will be needed to dry the excavated soils. In addition
the loose soils excavated from Area A will undergo a significant compression, i.e.,
volume loss, when compacted for the levee construction. Volume loss is discussed
below, in Section 15.7.
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15.2 Clearing and Stripping

Prior to the start of earthwork, the areas planned for grading should be cleared of
any trees and brush and stripped of any vegetation. When removing trees and
bushes, all roots larger than 1-inch in diameter should be removed. All stripped
vegetation should be removed from the site.

15.3 Removals

Prior to placement of compacted fill for the new levees, the subgrade soils along the
levee alignments should be excavated and recompacted. The minimum limits for
the recompaction under levees are shown in Appendix | (Plates [-2 through 1-4) and
are described below.

e (Under the “core” of the levee, the removal and recompaction should extend to
a minimum depth of 4 feet below the existing grade. The core is defined as
the area within 3 (horizontal) to 1 (vertical) slopes extending down from the
edge of the levee crest.

e Beyond the core, the removal should extend to a minimum depth of at least
2 feet below the existing grade for a minimum equipment width (10+ feet).
Beyond this equipment width (10+ feet), specific overexcavation is not
required under the flat (10 to 1) slopes planned, but vegetation should be
stripped before placing fill,

e The actual limits for removals should be determined by the project
geotechnical engineer during construction, based on the local conditions
exposed during excavation. Deeper removals will be needed where unsuitable
soils are present. In particular, deeper removals should be planned where the
levees cross the existing drainage channels in West Area B. Please note that
old buried channels may be present that require similar treatment. Deeper
excavation should also be planned to remove buried organics in the area of the
celery dump known to have been present in east Area A.

o In addition, if highly permeable layers are exposed in the excavation for levees,
these layers would provide a path for seepage to occur, it will be necessary to
overexcavate and replace these permeable layers to the limits determined by
the project geotechnical engineer in the field.

e When wet and/or soft soils are exposed in the excavation made for removals,
the excavation will need to be carefully performed using an excavator or low
ground pressure equipment to avoid disturbing the soils and prevent
equipment from bogging down. In addition, geogrid (Tensar BX 1200 or
equivalent) may be needed to stabilize the exposed bottom and provide a firm
working surface before new compacted fill can be placed.
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15.4 Earthwork

All grading should conform to the requirements of the 2010 California Building
Code, and the general grading recommendations outlined below.

1.

The grading contractor is responsible for notifying the project geotechnical
engineer of a pre-grading meeting prior to the start of earthwork operations
and anytime that the operations are resumed after an interruption.

Prior to the start of earthwork the project civil engineer should locate any
existing utilities in the area. Existing utilities should be removed, relocated or
protected, as appropriate.

As discussed in Section 15.3, the subgrade soils along the new levee
alignments should be overexcavated and recompacted to a minimum depth
of 4 feet under the levee core, and 2 feet of overexcavation for a minimum of
an equipment width beyond the levee core (Refer to Appendix I). Deeper
removals will be needed where unsuitable soils are present. All removals
should be performed under the direction of the project geotechnical
engineer.

Temporary excavations in the soft, loose and wet soils should be planned at a
maximum inclination of 1-1/2 (horizontal) to 1 (vertical).

The bottoms of excavations should be checked and approved by the project
geotechnical engineer before placing any fill. If the bottoms of excavations
encounter soft or wet soils, a 1 to 2 foot layer of dry soil with low permeability
may be required to be placed over Biaxial Geogrid (Tensar BX 1200, or
equivalent) to provide a firm base to support construction equipment and
compaction activities. All fill material used under new levees should have low
permeability to avoid providing a path for seepage, and must be approved by
the geotechnical engineer before being placed. Dewatering of the excavation
should also be anticipated.

All fill placed should be compacted to at least 90 percent of the maximum
dry density determined by the most current ASTM D 1557 standard.

The soils encountered in Area A that will be excavated generally consist of
fine-grained silty and clayey soils. It is anticipated that most of these soils will
be suitable for use in the construction of new levees. However, as discussed
in Section 15.5.2, much of the soils that will be excavated are very wet and
will require spreading/disking to dry them back before they can be
compacted in fills. Sandy soils will not be allowed to be used for the “core” of
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the levees (per “core” definition in section 15.3, above). All fill soils shall be
approved by the project geotechnical engineer.

8. All import soils should be free of highly expansive clay, organics, debiris,
rocks greater than 3 inches in any dimension, and other deleterious material.
Import soils should have a maximum of about 60 percent passing the
number 200 sieve and should have an Expansion Index of less than 60.
Import soils should be approved by the geotechnical engineer before being
brought to the site.

9. All earthwork and grading should be performed under the observation of the
project geotechnical engineer. Compaction testing of the fill soils shall be
performed at the discretion of geotechnical engineer. A test should be
performed for approximately every 500 cubic yards of fill placed. If specified
compaction is not achieved, additional compactive effort, moisture
conditioning of the fill soils, and/or removal and recompaction of the below-
minimum-compaction soils will be required.

10.  Asphalt concrete used for levee roads shall conform to the 2012 “Green
Book™ or the equivalent, and shall be compacted to at least 95 percent
relative compaction.

11. If, in the opinion of the geotechnical engineer, contractor, or owner, an
unsafe condition is created or encountered during grading, all work in the
area shall be stopped until measures can be taken to mitigate the unsafe
condition. An unsafe condition shall be considered any condition that
creates a danger to workers, on-site structures, on-site construction, or any
off-site properties or persons.

15.5 Excavation
15.5.1 Excavation Slopes

In general, the hydraulic fill in Area A is a fine-grained silty to clayey lose/soft soil
with a high moisture content, and the near surface native soils and fill in area B are
and moderately soft to soft with a high moisture content and a shallow ground water
table. Temporary excavations should be planned at a maximum inclination of 1-1/2
(horizontal) to 1 (vertical).

Surcharge loads, such as vehicular traffic, heavy construction equipment, and
stockpiled materials, should be kept away from the top of temporary excavations a
horizontal distance at least equal to the depth of excavation. Surface drainage
should be controlled and prevented from running down the slope face. Seeping of
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water should not be allowed within the excavation. Construction equipment and foot
traffic should be kept off excavation slopes to minimize sloughing.

All excavation slopes and shoring systems should meet the minimum requirements
of the Occupational Safety and Health (OSHA) Standards. Maintaining safe and
stable slopes on excavations is the responsibility of the contractor and will depend
on the nature of the soils and groundwater conditions encountered and his method
of excavation. Excavations during construction should be carried out in such a
manner that failure or ground movement will not occur. The contractor should
perform any additional studies deemed necessary to supplement the information
contained in this report for the purpose of planning and executing his excavation
plan.

15.5.2 Excavation Methods — Area A

The soils that will be excavated in Area A were found to be loose/soft and have a
high moisture content, ranging approximately 5% to 35% above the optimum
moisture content. Therefore, the use of heavy scrapers and dozers is expected to be
limited. The excavation must be carefully planned and conducted to avoid
overstressing the soils and/or bogging down equipment. The need for excavators,
support mats, moving haul roads, low ground pressure equipment and dredging
should be considered in planning how to accomplish the excavation. The need to
control the ground water perched within the hydraulic fill should also be anticipated
during excavation.

As noted previously, it will be necessary to dry the excavated soils back before they
can be used in compacted fill. This will require having an area where the soils can
be spread and turned and/or disked. In addition the loose soils excavated from
Area A are expected to undergo a significant volume loss when compacted for the
levee construction, which is discussed in Section 15.7.

15.6 Fill Placement
15.6.1 General

The subgrade conditions along the new levee alignments generally consist of
moderately soft to soft, wet, fine-grained silt and clay soils. The excavated soils are
also generally silty and clayey, and hence, can be used for construction of the
embankments. In addition, these soils are compressible and will settle on the order
of 1 to 2 inches for every foot of fill placed. Therefore, the placement of compacted
fill for levees should be planned and controlled to avoid overstressing the soils.
Based on experience with similar soft soils, the fill should be advanced uniformly
along the entire length of each levee without creating unbalanced loads.
Furthermore the rate of fill placement should be controlled to allow the soft soils to
slowly consolidate and gain strength. Increasing the height of the fill slowly will also
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provide time for settlement to occur and thus mitigate the potential for differential
settlement to create cracks in the embankment. Recommendations for monitoring
the fill settlement are discussed in Section 15.8.

Following removals and before placing fill, the bottoms of excavations should be
checked and approved by the project geotechnical engineer. If the bottom is soft or
wet, a 1 to 2 foot layer of dry soil with low permeability may be required to be placed
over Biaxial Geogrid (Tensar BX 1200, or equivalent) to provide a firm base to
support construction equipment and compaction activities. Dewatering of the
excavation should also be anticipated. The soil used for the backfill should have a
low permeability to avoid creating a seepage path under the levee. All fill must be
approved by the geotechnical engineer before being placed.

15.6.2 Special Considerations

In West Area B the alignment of the new levee will cross two existing channels.
These channels range from about 5 to 8 feet deep and are expected to contain soft
sediment, and may also contain sands eroded from the dunes present in West
Area B. The easternmost of these channels crosses perpendicular to the levee
alignment, about 300 feet east of the west end of Area B. The westernmost channel
crosses extends under the length of the planned levee at the west end of Area B
(Refer to Figure 4A). In addition, it should be anticipated that there is the possibility
that other old channels may also be present, and may have been filled in.

At channel crossings, all soft and sandy material should be removed and replaced
with compacted fill. The excavation for this removal will extend below the ground
water. Therefore, dewatering will be required to accomplish the removal and
backfilling. The exposed bottom should be stabilized with geogrid and a 1 to 2 foot
layer of dry soil with low permeability, to provide a firm base to support construction
equipment and compaction activities.

During construction of levees, after removals and before placing any fill, the
geotechnical engineer should check for the presence of any sand layers that may
extend below the alignment of the levee. This could be a particular problem in West
Area B, because of the proximity of the natural dunes, there is the potential for
eroded sand layers to be present throughout this area. If found to be present, the
sand layers should be overexcavated and replaced with low permeability fill soils, to
protect against seepage. The presence of any sand layers should also be looked for
in all areas where the new levees are constructed.

15.7 Volume Change

The soils excavated from Area A will undergo significant volume reduction as they
are compacted for the new levees. Based on our field explorations and the results of
lab testing of representative soils, including in-situ density tests, compaction tests
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and consolidation tests, the gross estimated range of the anticipated volume change
that will occur is summarized below.

However, these values are based on limited data for such a large site and should be
considered as gross ball-park estimates for gross planning purposes only. The
actual amount of volume change is difficult to predict and will depend on the
materials in situ density, final in place compacted density achieved, amount of soil
blending that occurs in the handling process, and other factors.

e Volume loss of excavated soils taken from Area A that then compacted to a
minimum density of 90% modified proctor (average of 92%) is in the range of
15% to 25%.

e Volume loss due to stripping of vegetation, where present, is estimated to
range from about 2 to 4 inches.

e Volume loss from compacting the existing subgrade soils along the alignment
of new levees and/or in areas to receive excess fill, is estimated to range from
15 to 25% in Area A, and from 10 to 20% in Area B and Area C.

o The anticipated settlement in Areas A and B as a result of placement of fill is
on the order of 1.5 to 2 inches per foot of fill placed.

o Settlement in Areas C as a result of placement of fill is on the order of 1.0 to
1.5 inches per foot of fill placed.

e Volume loss due to “spillage” during hauling, wind, etc. may be on the order of
1%.

Recommended Volume Change Monitoring Program

To develop a better estimate of the volume reduction that occurs during
construction, it is recommended that a monitoring program be conducted to during
the initial phases of the earthwork. This will require surveying to determine, the
volume excavated in Area A and the volume of fill placed to create a new
embankment with that volume of excavated soil. In addition, a settlement
monitoring program should be established the actual amount of settlement that
occurs during filling. The settlement monitoring program is discussed in Section
15.8.

15.8 Settlement Monitoring

To evaluate both the magnitude and the rate of actual settlements during
construction, it is recommended that a settlement monitoring program be
developed and maintained. A detail of a settlement plate is provided in Figure 8. In
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general, settlement plates should be installed on about 400-to 500-foot spacing
along the alignment for new levees. The plates should be installed after removal
and recompaction of the subgrade, and before placing the embankment fill.

The settlement plates should be surveyed every week as the fill placement is being
placed, bi-weekly for the first two months after completion of the fill placement, and
monthly thereafter, until 90 percent of the primary consolidation is deemed
complete. Each time the plate is read, the elevation of the top of the fill should also
be recorded. Care should be taken not to damage the monuments during grading.
If a monument is irreparably damaged or destroyed, a replacement monument
should be immediately installed within 10 feet of the lost monument and a new
survey baseline established for the new monument.

16.0 CULVERTS

16.1 General

Two new culvert structures will be constructed to connect south Area B to the
restored wetlands. The locations of the culverts are shown in Figure I-1 in
Appendix I. Each of the culverts will extend under Culver Boulevard and the new
Area B (Culver) levee.

Settlement on the order of about 20 to 27 inches is expected to occur as a result of
construction of the new Culver levee. To minimize the potential for settlement of the
culvert after construction, two options are presented.

e Culverts can be constructed after 90% of the primary consolidation is
completed, after placing the Culver levee. This will require excavation of the
new levee, installation of the culverts and then replacement of the levee fill.

e As an alternative, the culvert areas can be pre-surcharged 3 to 4 feet higher
than the design levee height at each location along the alignment of the
culvert. After 90% of the primary consolidation is complete, the surcharge can
be removed to install the culvert.

A temporary culvert pipe can be installed before placing the fill. Once the settlement
is completed, the temporary pipe can be removed and the permanent culvert can be
installed.

Generally, it is expected that 90% of the primary settlement will occur within about
three to six months. Settlement monitoring should be performed at culvert locations
to determine when primary consolidation is complete and installation of the culverts
can begin.
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16.2 Construction Considerations

Excavations and shoring for culverts should comply with current OSHA regulations,
and observed by the designated competent person on site. Excavations for the
culverts should be planned at a maximum inclination of 1-1/2 (horizontal) to 1
(vertical). However, since the culverts will be installed below groundwater level,
water should be controlled by installing sheet piles and performing dewatering, in
lieu of sloping. The shoring should be designed for a lateral soil pressure equal to an
equivalent fluid pressure of 40 pcf, if unbraced, and if braced, for a uniform pressure
(psf) of 30H, where H is the height of the excavation. Both pressures assume the
excavation is dewatered, and there are no hydrostatic pressures on the sheet piles.

The civil engineer should identify the presence of existing utilites in the area.
Provisions should be developed to protect existing utilities, by supporting the utilities
to span between the sheet piles. Because of the high volume of daily traffic on culver
Boulevard, a traffic plan and phasing schedule are need to maintain traffic flow
during construction of the culverts.

Very soft or wet soils are anticipated at the base of the Culverts. The bottoms of the
excavation should be checked and approved by the project geotechnical engineer. If
the bottom is soft or wet, a 1 to 2 foot layer of soil with low permeability may be
required to be placed over Biaxial Geogrid (Tensar BX 1200, or equivalent) to
provide a firm base to support construction equipment and compaction activities.
Dewatering of the excavation should also be anticipated, and compaction of all fill
should be performed in the dry. The soil used for the backfill should have a low
permeability to avoid creating a seepage path under the levee. All fill must be
approved by the geotechnical engineer before being placed. To minimize the
potential of seepage around the culvert, a properly designed concrete headwall
should be used at the entry and exit points of the culvert.

The bedding zone is defined as area containing the material specified that is
supporting, surrounding, and extending to 1 foot above the top of Culvert. The
bedding shall satisfy the requirements of Standard Specifications for Public Works
Construction (SSPWC) Section 306-1.2.1.

Backfill shall be considered as starting 1-foot above, and 1-foot to the sides the
Culvert. On-site excavated materials can be used as backfill. However, wet soils will
need to be dried back. Any material larger than 3 inches in any dimensions shall be
removed before backfilling. All backfill shall be placed in lifts not exceeding six to
eight inches in thickness and be compacted to at least 90 percent of relative
compaction as determined by the ASTM D-1557.
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16.3 Earth Pressures on Culverts

Culverts should be designed for vertical and horizontal earth pressures according to
pressures shown on Figure 9. Due to presence of shallow ground water, horizontal
earth pressures shown on Figure 9, include hydrostatic earth pressures in addition
to at-rest earth pressures.

For portions of the culverts, passing below Culver Blvd., traffic loads can be
modeled as 2 feet of soil surcharge or 240 psf vertical pressures. For rigid wall of the
culverts, a uniform lateral pressure of 100 psf should be added to the horizontal
pressures, as shown on Figure 9.

17.0 PEDESTRIAN BRIDGE

As part of the public access plan, a pedestrian bridge is planned to be constructed
west of the Culver Boulevard Bridge. Due to anticipated large loads of the bridge,
presence of moderately to highly compressible clays below the site, and variable
potential for liquefaction settlements anticipated across the site, it is recommended
to use deep foundations for support of the pedestrian bridge. Pile foundation
recommendations are provided below. The bridge may also be designed to
accommodate trucks hauling excavated soil from Area A to Area B.

17.1 Pile Foundations

Due to the presence of moderately to highly compressible clays below the site, and
variable potential for liquefaction settlements anticipated across the site, it is
recommended to use deep foundations for support of the pedestrian bridge. The
piles should be installed to practical refusal, about 3 to 5 feet into the dense sands
below about El. -45 feet. We estimate the final tip elevations for piles to be roughly
El. -50 feet.

We recommend the proposed building be supported using one of the following pile
installation systems:

14-inch square
o Diriven piles (square pre-stressed concrete)

14-inch diameter
e Auger cast displacement piles (ACD)
Based on our previous experience at the nearby Playa Vista, these pile types and

diameter sizes can be successfully constructed. If driven piles are used we
recommend that a Pile Driving Analyzer (PDA) be used during driving.
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17.2 Pile Axial Capacity

Based on the results of our analyses and our experience at Playa Vista, allowable pile
loads of 220 kips for 14-inch square driven piles, and 200 kips for 14-inch diameter
ACD piles are recommended. .

Downdrag loads must be considered from ground settlement due to the potential
liquefaction during a major seismic event. The downdrag calculations indicate that
downdrag loads ranging from about 81 to 102 kips could develop during design
seismic events.

If the site grade is raised (e.g., for elevating the roadway), additional downdrag loads
may be expected that depend on final elevations. We recommend that downdrag
loads from consolidation settlement due to any new fill be evaluated.

It should be noted that the maximum downdrag loads are based on the assumption
that no settlement of the pile occurs due to the application of the downdrag load. It
is estimated that piles could settle about 0.25 inches as the downdrag load is
applied. This settlement will significantly reduce the downdrag load. However, for
conservatism, we assumed the full downdrag.

Table 9 summarizes the axial pile capacity for the considered pile types.

Table 9: Axial Pile Capacity

Tvoe Pile Allowable Allowable
yp Diameter Compression Uplift

Driven 14-inch square 220 k 125 k

ACD 14-inch round 200 k 100 k

It is generally recommended that the piles be installed to at least 3 pile diameters of
penetration or practical refusal into the dense sands. Therefore, the final tip
elevations for most piles are expected to be about El. -50 feet.

We recommend that piles be installed with a minimum 3 diameters center-to-center
spacing. For piles with a minimum 3 diameters center-to-center spacing and two to
three pile groups, no reduction in axial capacity is required.

17.3 Pile Settlement

It is anticipated these piles would settle about 0.25 inch under the recommended
allowable load. No significant differential settlement is expected under static loads.
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The additional settlement as a result of the design seismic event is estimated to be
0.25 inches or less. Hence, the estimated settlement including the static loads as
well as drag loads due to potential liquefaction is anticipated to be about 0.5-inch.
Differential settlement of similarly loaded columns may be taken as 50% of the total
settlement.

17.4 Pile Lateral Capacity

We evaluated the lateral capacity of the recommended piles using the computer
program LPILE 6.0 (Ensoft, 2010). The lateral capacities at 0.25 inches, 0.5 inches
and 1.0 inch of pile head deflection, for both fixed head and free head conditions,
and for single piles, are provided in Table 10. To utilize a fixed head condition, the
pile and pile cap connections must be able to translate laterally without rotation, and
be designed for the fixed head moment.

Table 10: Lateral Pile Capacity

Pile Head | Max Max D‘Ia\}\’i to
Condition Pile Type Deflection Shear Moment :
i) vie) M e RO OReT
(feet)
it 0.25 17 76 0
e 0.5 31 146 0
(square)
Foed 1 52 267 0
e e 0.25 14 56 0
ne 0.5 25 105 0
(round)
1 41 192 0
it 0.25 6 25 6.5
-ine 0.5 12 50 6.5
(square)
Free 1 19 92 7
it 0.25 5 19 6
e 0.5 9 37 6
(round)
1 15 68 6.5

Deflection, shear and moment diagrams for the piles under lateral load are provided
in Appendix J. We recommend the project structural engineer verify the maximum
moment capacity of the pile.

17.5 Lateral Resistance

For lateral resistance of pile caps, we recommend an allowable passive fluid
pressure of 300 pcf above the water table (El. +10 feet NAVD). Friction resistance
should not be used for pile caps due to potential seismic settlement, which may
cause a slight separation between the pile caps and the subgrade soils.
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18.0 CONSTRUCTION OF THE MEANDER CHANNEL

To create the new meander channel for Ballona Creek will require lowering and
breaching of the existing levees. The construction of the meander will require
careful planning, phasing and coordination. In general, the existing levee is lowered
as much as possible prior to final breaching, to minimize the risk of uncontrolled
breaching. Just prior to the breaching, the new meander channel is excavated.

The contractor could also use strategically located sheet piles and/or coffer dams to
safely control the breaching. The use of coffer dams will also provide protection, so
that with dewatering, the abandoned levee channel can be backfilled in the dry. The
contractor's plans for the breaching and backfilling of the abandoned channel
should be submitted for review and approval, before proceeding. The contractor’s
method should provide for controlled breaching and for the abandoned channel to
be backfilled in the dry. Armor rock riprap is needed at the ends of the meander
channel fill to provide protection against erosion. Since the fill will be compacted
and the ends will have riprap, the ends of the meander channel fill are not critical for
slope stability.

If the backfill in the abandoned creek channel is not adequately compacted, it could
liquefy during a strong earthquake and flow laterally into the new meander channel.
Potentially liquefiable backfill would require soil improvement along the edges to
prevent lateral spreading into the new meander channel. This would be undesirable
and expensive.

19.0 VEGETATION PLANTING

Generally, trees and deep rooted vegetation are not recommended on levees, since
they have long term detrimental effects by creating voids due to root growth and
root decay, hence having a potentially negative impact on the integrity of the levee
(piping risk). The potential negative impact of the vegetation planting beyond the
levee core is considered remote, because the flatness of the levee slopes results in a
especially wide core.

Hydroseeding a native mix of plants (preferable perennial shallow rooted) is
recommended to protect the surface of the levees again erosion.

Beyond the “vegetation-free zone” of the flood protection levees, larger vegetation
and plants may be permitted.

Specific guidelines for the types and locations of the vegetation allowed on the
levees should be addressed by the USACE.
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20.0 ENVIRONMENTAL ISSUES

Evaluation of environmental issues for this project and their impact on site
development are outside our scope of work and are the responsibility of the project
environmental consultant.

21.0 CONCLUDING REMARKS

This investigation was performed in accordance with generally accepted
Geotechnical Engineering principles and practice. The professional engineering
work and judgments presented in this report meet the standard of care of our
profession at this time. No other warranty, expressed or implied, is made. This
report has been prepared for the Santa Monica Bay Restoration Commission, and
their design consultants. It may not contain sufficient information for other parties
or other purposes, and should not be used for other projects or other purposes
without review and approval by GDC.

The recommendations for this project, to a high degree, are dependent upon proper
quality control of site grading, fill and backfill placement. The recommendations are
made contingent on the opportunity for GDC to observe the earthwork operations.
This firm should be notified of any pertinent changes in the project, or if conditions
are encountered in the field, which differ from those described herein. If parties
other than GDC are engaged to provide such services, they must be notified that
they will be required to assume complete responsibility for the geotechnical phase of
the project, and must either concur with the recommendations in this report or
provide alternate recommendations.

22.0 STATEMENT OF RESPONSIBILITY

We have reviewed the reports referenced in Appendix A2. Except as presented in
this report, we concur with their findings and accept responsibility for using their
results. However, the recommendations contained in our report supersede the
recommendations contained in the reports in Appendix A2.
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APPENDIX A1l
GDC FIELD EXPLORATION

Al.1 INTRODUCTION

GDC conducted a geotechnical subsurface investigation for the project site from
September 11, 2012 to October 22, 2012. Prior to the geotechnical subsurface
investigation, a geotechnical investigation work plan (GDC, 2012) was prepared. The
work plan outlined the procedures for obtaining site access and work permits;
defined access routes to avoid special status plants as well as plans to minimize
impact to natural habitats and/or archaeological sites within the project area. The
work plan also describes the drilling equipment, soil sampling schedule
(geotechnical, chemical, and agronomical sampling), post-investigation site
cleanup, and laboratory testing program (geotechnical, chemical, and agronomical).
The geotechnical investigation work plan was referenced throughout the project to
obtain necessary site information while minimizing environmental impact to the
project site.

The investigation consisted of rotary wash borings, hollow-stem auger borings, hand
auger borings, and cone penetration tests. The exploration locations are shown in
Figure 3 of the report. A summary of the field investigations is provided in Table A1-
1.

Al.2 SOIL BORINGS

Twenty five (25) rotary wash borings were advanced to depths ranging from 56.5 to
71.5 feet in Areas A, B and C of the project site. The rotary wash borings were
selected along the proposed levees as well as along the existing Ballona Creek
levees. Eight (8) hollow stem auger borings were drilled to a depths ranging from 16
31.5 feet in areas planned for excavation in Area A, and surcharge areas within
Areas B and C. In addtition, direct push exploration were also conducted to obtain
environmental samples at the location of our hollow stem borings. Boring B-
RWO028 originally planned as a rotary wash boring in Area B, was drilled using hand
auger equipment to a depth of 5 feet, due of proximity of special species plants. All
borings were drilled at approximate elevations ranging from +5 to +21.1 feet
NAVD. Subsurface materials were visually classified and recorded by a GDC field
engineer in accordance with the Unified Soil Classification System (USCS).

Drive samples, bulk samples and push samples of the encountered materials were
obtained from the borings and recorded on the boring logs. Drive samples were
obtained with a California Sampler ring sampler and a Standard Penetration Test
(SPT) sampler. The California Sampler, lined with 1-inch tall rings, has an outside
diameter of 3-inches, and the inside diameter of 2.42-inches. The samples were
retained in brass rings and placed in sealed plastic canisters to prevent moisture
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loss. Standard penetration tests (SPT) were conducted using a standard 2-inch
outside diameter, 1.375-inch inside diameter, split-spoon sampler in accordance
with ASTM D 1586. SPT samples were placed in sealable plastic bags to prevent
loss of moisture. The SPT and California samplers were driven into the soil at the
using a 140-pound hammer free-falling 30 inches. The penetration resistance (or
“blowcounts”) were recorded in blows per six inches of driving. When soft fine
grained soils were encountered, 6-inch-long Shelby tubes were used for sampling
relatively undisturbed soil samples in the rotary wash borings.

Representative bulk samples were taken within the upper 5 feet, and selectively at
depths as deep as 20 feet for compaction testing, expansion potential, corrosion
testing, as well as chemical and agronomical testing. Bulk samples were placed into
polyethylene bags. Additional chemistry testing samples were also obtained using
direct push sampling equipment under the supervision of a project environmental
engineer. Chemistry and agronomy samples were provided to the project
environmental engineers for their use.

Additionally, four field permeability tests were performed at depths of 5 and 10 feet,
at boring locations A-HSA064 and A-HSAO66 near the existing north levee and
existing gas injection wells to evaluate the permeability of the near surface soils. The
tests were performed by filling the hollow stem auger borings with water and
estimating permeability of near surface soils by measuring the drop in water
elevation in the hole over time. The results of the field permeability testing are
presented in Appendix F.

A key for solil classification and a legend for the logs of test borings are presented in
Figures Al-1a and Al-1b. The boring logs are attached at the end of this Appendix.

Al1.3 CONE PENETRATION TESTS (CPT)

Thirty one (31) cone penetration test (CPT) soundings were conducted at the site on
from September 13, 2012 to October 15, 2012. The CPT soundings were generally
advanced to depths ranging from 48 to 71.5 feet below existing grade. Two CPT
locations in Area B (B-CPT029 and B-CPT042) encountered refusal at shallow depths,
and had to be abandoned. In addition, B-CPT046 encountered shallow refusal at at a
depth of 6 feet after making several attempts for advancement in adjacent locations.
The CPT soundings were performed in general accordance with ASTM D3441, using
a truck-mounted electric piezocone penetrometer. The locations of the soundings
are shown in Figure 3 in the main body of the report.

CPTs are advanced from the ground surface with a truck-mounted hydraulic ram
that pushes a steel rod with a conical tip and a cylindrical friction-sleeve into the
ground. The conical tip has a 60-degree apex angle and a projected cross-sectional
area of 1.55 square inches. The cylindrical friction sleeve has a surface area of
23.25 square inches. Both the tip and the sleeve have outside diameters of 1.4
inches.
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As the rod is advanced, electronic instruments measure and record both the tip
resistance and the frictional resistance on the sleeve. The tip and frictional resistance
are then analyzed, using available correlations, to estimate soil classification, density,
strength, and compressibility of the subsurface materials. Unlike soil borings, in
which drive samples are typically taken at discrete intervals, the CPT provides a
continuous record of soil properties with depth. Hence, the CPT can define the
subsurface soil profile with much higher resolution than a soil boring, often
detecting thin layers that are easily missed with conventional drilling and sampling.

Using a Seismic CPT test setup, Shear Wave Velocity measurements were
performed in seven (7) of the CPTs to a maximum depth of 70 feet. The
measurements were denerally obtained in 5-foot intervals. The test involves
generating large amplitude shear waves by striking a seismic beam at ground
surface, and recording shear waves using a built-in seismometer in the cone
penetrometer at various depths. The results of the seismic shear wave velocity
measurements are presented in Appendix F.

The CPT logs and interpretations are presented at the end of this Appendix.

Al.4 LIST OF THE ATTACHED TABLE AND FIGURES

The following table and figures are attached and complete this appendix:

Table Al-1 Field Exploration Summary

Figure Al-1a Key for Soil Classification

Figure Al-1b Legend of CPT Interpretation Input
Figure Al-1c Boring Log Legend

Figures A1-2 to A1-35 Boring Logs

Figures A1-36 to A1-66 CPT Logs
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LA-962A Page. A1-4

TABLE A1-1
FIELD EXPLORATION SUMMARY

Ground Surface Total Depth
Exploration No. | Date Performed Elevation (Feet) Exploration Type
(feet, NAVD)
A-CPTO001 10/15/12 17.8 70 Cone Penetration Test
A-RW002 10/5/12 17.8 715 Rotary Wash Boring
A-RW003 9/21/12 19 715 Rotary Wash Boring
A-CPT004 10/15/12 17 68 Cone Penetration Test
A-RW005 10/9/12 17 71 Rotary Wash Boring
A-RW006 9/13/12 15.3 71.5 Rotary Wash Boring
A-CPTO007 9/24/12 15.3 57 Cone Penetration Test
A-RW008 9/27/12 15.7 65 Rotary Wash Boring
A-RW009 9/27/12 17.1 61.5 Rotary Wash Boring
A-CPT010 9/24/12 16 51 Cone Penetration Test
A-RWO011 9/28/12 13 56.5 Rotary Wash Boring
A-CPTO12 9/24/12 13.8 48 Cone Penetration Test
A-RW013 9/26/12 13.8 56.5 Rotary Wash Boring
A-CPT014 9/24/12 16 51 Cone Penetration Test
A-RWO015 10/2/12 17.1 61.5 Rotary Wash Boring
A-HSAO016 10/10/12 15.7 18 Hollow Stem Auger Boring
A-HSAO17 10/10/12 14.3 16.5 Hollow Stem Auger Boring
A-HSA018 10/10/12 14.2 21.5 Hollow Stem Auger Boring
A-CPT019 9/24/12 16.8 68 Cone Penetration Test
A-RW020 10/3/12 15.4 71.5 Rotary Wash Boring
A-CPT021 9/24/12 16.6 59 Cone Penetration Test
A-CPT022 9/26/12 19 59 Cone Penetration Test
A-RW023 10/3/12 19 65.9 Rotary Wash Boring
A-CPT024 9/24/12 16.9 55 Cone Penetration Test
A-CPT025 9/26/12 20 65 Cone Penetration Test
A-HSA064 10/15/12 17.2 19 Hollow Stem Auger Boring
A-CPT065 9/26/12 20.5 63 Cone Penetration Test
A-HSA066 10/15/12 21.1 21.5 Hollow Stem Auger Boring
A-HSA067 10/10/12 12.2 16.5 Hollow Stem Auger Boring
B-CPT026 9/14/12 13 52 Cone Penetration Test
B-RW027 9/24/12 13 71.5 Rotary Wash Boring
B-RW028 10/22/12 5 5 Hand Auger Boring
B-RWO030 10/4/12 6.1 41.5 Rotary Wash Boring
B-CPT031 10/10/12 6 69 Cone Penetration Test
B-RW032 9/14/12 8.2 71.5 Rotary Wash Boring
B-RWO033 9/12/12 6.3 71.5 Rotary Wash Boring
B-CPT034 9/13/12 6 63 Cone Penetration Test
B-CPT035 9/13/12 7.4 67 Cone Penetration Test
B-RW036 9/17/12 9.1 71.5 Rotary Wash Boring
B-CPT037 9/13/12 5 70 Cone Penetration Test
B-CPT038 9/13/12 8.4 68 Cone Penetration Test
B-CPT039 9/17/12 8.2 71 Cone Penetration Test
B-CPT040 10/15/12 6.9 59 Cone Penetration Test
Continued
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LA-962A Page. A1-5

TABLE A1-1
FIELD EXPLORATION SUMMARY (CONTINUED)

Ground Surface Total Depth
Exploration No. | Date Performed Elevation (feet) Exploration Type
(feet, NAVD)

B-RW041 9/20/12 6.8 66.5 Rotary Wash Boring
B-RW043 9/19/12 8.8 66.5 Rotary Wash Boring
B-RW044 9/19/12 9.2 66.5 Rotary Wash Boring
B-CPT045 9/13/12 9 60 Cone Penetration Test
B-CPT046 10/15/12 10.6 6 Cone Penetration Test
B-RW047 9/18/12 11.5 66.5 Rotary Wash Boring
B-CPT048 10/15/12 11 63 Cone Penetration Test
B-RW049 10/1/12 17.6 69 Rotary Wash Boring
B-CPT050 9/14/12 20.2 64 Cone Penetration Test
B-HSA051 10/16/12 6.3 21.5 Hollow Stem Auger Boring
B-CPT052 9/14/12 12 70 Cone Penetration Test
B-RW053 9/24/12 13.7 715 Rotary Wash Boring
B-CPT054 9/14/12 15.3 70 Cone Penetration Test
B-RW055 9/25/12 16.3 71.5 Rotary Wash Boring
B-CPT056 9/14/12 15.4 70 Cone Penetration Test
B-CPT057 9/14/12 14.6 70 Cone Penetration Test
B-RW058 9/25/12 15 71.5 Rotary Wash Boring
B-CPT059 9/14/12 18.7 70 Cone Penetration Test
C-CPT060 10/10/12 14.6 49 Cone Penetration Test
C-HSA061 10/16/12 16 31.5 Hollow Stem Auger Boring
C-CPT062 10/10/12 23 57 Cone Penetration Test
C-CPT063 10/10/12 23.2 55 Cone Penetration Test
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KEY FOR SOIL CLASSIFICATION

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

PRIMARY DIVISIONS aRoue SECONDARY DIVISIONS
SYMBOL

£ CLEAN GRAVEL GW Well-graded gravel, gravel with sand, little or no fines
3 £ GRAVEL (Laxh then 3% tet) GP Poorly-graded gravel, gravel with sand, little or no fines
ﬁ § " f'%qfx:; g "DIRTY" GRAVEL GM |Silty gravel, silty gravel with sand, silty or non-plastic fines
g ;% (hlofe i 123 fed) GC Clayey gravel, clayey gravel with sand, clayey or plastic fines
2 g ﬁ CLEAN s;:wD SW Well-graded sand, sand with gravel, little or no fines
2 = “SAND (Leas thén 3% tes) SP Poorly-graded sand, sand with gravel, little or no fines
§ i Lé-ss;:\?sﬁ “DIRTY" SAND SM |Silty sand, silty sand with gravel, silty or non-plastic fines

£ (More i 123 fnes) SC Clayey sand, clayey sand with gravel, clayey or plastic fines

14 ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plastici
% g £} ) SI.LTS. A.ND CLAvS CL Inorzanic clay of Io:f to I:ediumyplasticity :::dy clay, gra\.r::lly cla;y silty clay, Lean Clay
g 22 (Liquid Limit less than 50) - —_— ——— - - - -
% % § I\Oﬂ::' Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)

g Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plastici
; g Z SRS pIEOLAYS CH Inorzanic clay of high pla::icity El:l:at CI:y = = -
TR (Ligquid Limit 50 or more) -
‘B OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)
HIGHLY ORGANIC SOILS PT Peat or other highly organic soils
Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-5M), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity

Chart. Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/ICH, SW/GW).

CONSISTENCY CLASSIFICATION MOISTURE CLASSIFICATION
COARSE GRAINED SOILS FINE GRAINED SOILS
Bl 3 Undrained DRY - Absence of moisture, dusty, dry to the touch
owcount Blowcount Shear |MOIST- Damp but no visible water
sSPT! Consistency spT! Consistency Strenth® S WET- Visible free water, usually soil is below water table
2 » Su
(CAL) (CAL) (ksf)
i o5 Very Soft <025
(0-6) Very Loose o
(3-6) Soft 0.25-0.50 |consistency noTEs:
5-10 58 . . 1. Number of blows of a 140-Ib. hammer falling 30-inches to drive a 2-inch OD
(7-15) Loose 7-12) Medium Stiff | 0.50-1.0 |, 375 1cn D) SPT Sampler [ASTM D-1585] the final 12-inches of driving
11-30 9-15 2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch OD (2.42-
(16-45) Med. Dense (13-22) Stiff 1.0-20 inch |D) California Ring Sampler the final 12-inches of driving.
31-50 16-30 i 3. Undrained shear strength of cohesive soils predicted from field blowcounts is
(46-75) Dense (23-45) Vew Stiff 20-40 Joenerally unreliable. Where possible, consistency should be based on S, data from
=50 =31 pocket penetrometer, torvane, or laboratory testing.
(>75) Very Dense (>45) Hard =40

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

Grain Size Classification

E-117

CLAY AND SILT : SAND SR E COBBLES BOULDERS
Fine Medium Coarse Fine Coarse
US 5td Siove | No. 200 No. 40 No. 10 No. 4 3/4" 3" | 12" |
Grain Size (mm) | 0.075 0.425 2 475 19.1 76.2 | 304.8 |
PLASTICITY CHART Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.
60
E / Granular Soil Gradation Parameters
50 / Coefficient of Uniformity: C, = Dgy/ Dyg
E Ghorae Coefficient of Curvature: Cg= (Dag)° / (Do X Dgg)
E aT Dyg= 10% of the soil is finer than this diameter
z Dy;= 30% of the soil is finer than this diameter
5
5 * ] / \ = Dyy= 60% of the sail is finer than this diameter
= =0.737(LL-20]
< 2 q G
a ) / MH of OH Sreup Gradation or Plasticity Requirement
Symbol
'k o / Sw C,>6 and C, between 1 and 3
/| MLoroL _ GW C,>4 and C, between 1 and 3
0 ' " i GP or SP  Clean gravel or sand not meeting requirement for GW or SW
0 20 40 60 80 100 GMor SM  Plots below "A" Line on Plasticity Chart or Pl < 4
LIQUID LIMIT, LL GCorSC Plots above "A" Line on Plasticity Chart and Pl > 7

FIGURE A1-1a
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Cone Resistance, q, (tsf)

CPT Soil Behavior Type Legend
(Robertson et al. 1986)

-
o

f
Friction Ratio, ¢ x100 (%)

Zone

W oO~NOOORAR WN=

- b
- o
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Soil Behavior Type

Sensitive, Fine Grained

Organic Material

Clay

Silty Clay to Clay

Clayey Silt to Silty Clay (Silt Mix)
Sandy Silt to Clayey Silt

Silty Sand to Sandy Silt (Sand Mix)
Sand to Silty Sand

Sand

Gravelly Sand to Sand

Very Stiff Fine Grained*

Sand to Clayey Sand*
*Overconsolidated or cemented
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GDC_LOG _BORING_1A_LAZ L-675 PRODUCT 425.GPJ GDCLOG.GDT 11/17/11

LOG OF TEST BORING PROJECT NAME PROJECT NUMBER BORING
Ballona Wetlands LA-962A LEGEND
SITE LOCATION START FINISH SHEET NO.
Marina Del Rey, CA 1 of 1
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Cascade Rotary Wash NB PK
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
CME 85 3.87%" Y /na
SAMPLING METHOD NOTES
SPT & Cal. Mod.
o |E
= w : Bwz g I=
2 |B_[E| 2 [B% |5 |¥ |ew|d 3|8 |
S s |8l 8 835 2< |5 |E2| ¢ 25| Bc | Eo
P S8 2| & |goz | WB|BE |2 | B |2 | we % Q DESCRIPTION AND CLASSIFICATION
Bold (3] 2 |25z | |°7| 2|88 | ¢
o |m = ire | & K
<
B BULK, CAL, SPT - Refers to the sampling method as
B described below
—5 BA BULK - Refers to collecting sample by method of placing
B B disturbed soil cuttings into a large plastic bag
10 CAL (CALIFORNIA MODIFIED) - A 3.0" o.d. split tube
R-2 sampler lined with 2.42" i.d. metal sample rings generally
B driven into the soil by a 140 Ibs. hammer free falling 30 inch
19 SPT (STANDARD PENETRATION TEST) - A 2.0" o.d. split
S-3 spoon sampler with a 1.375" i.d. driven into the soil with a
B 140# hammer free falling a height of 30"
—20 ABBREVIATIONS FOR OTHER TESTS:
B AL = Atterberg Limits GS = Grain Size Analyses
CN = Consolidation PP = Pocket Pen
B CO = Corrosivity RV = R-Value
CP = Laboratory Compaction WA = Wash on #200 Sieve
- DS = Direct Shear El = Expansion Index
LL = Liquid Limit TV = Torvane
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION OF
B GROUP DELTA CONSULTANTS, INC. THIS BORING AND AT THE TIME OF DRILLING.

370 Amapola Avenue, Suite 212

SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA PRESENTED
IS A SIMPLIFICATION OF THE ACTUAL CONDITIONS

Figure A1-1c

Torrance, CA 90501

| DELTA

ENCOUNTERED.=
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GDC_LOG _BORING 2011 L-962 PART 1.GPJ GDCLOG.GDT 1/24/13

PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW002

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/5/2012 10/5/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 ip. 3.875 71.5 17.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
=1 =T o —
—_ = L = | FE [
= |z |8 c|88Zz|8| 2 5|3 _|2| I
& 1o || 2 (522t |w| & |§|38] 5 |xelg8 ¢
r |28 |ul Y |ghels % | & gz | & |EB|IZE 28
E <e | 2] & E%g =2 2 | o|&E| = |EQ2El %9 DESCRIPTION AND CLASSIFICATION
5 |95 |%| 2 |28\ |2 | B |2 (23| B|oF|EY &
a m | ¢ |Yrao|(a | O @ | w 5
%] = = | & |E
r o o
o < o

T~ Arfificial Fill (af)

Silty Sand (SM), brown, dry to moist, fine to coarse grained
-1 sand, little oxidation, trace organics.

Sandy Silt (ML), gray, moist, soft, fine to medium grained
-1 sand, low plasticity.

medium to coarse grained sand, fine to coarse gravel, trace
shells.

L
-Loose, trace coarse gravel.

|15
2
| — S-3 5 10 _ _ o o _
5 " Sandy/Gravely Clay (CL} gray, moist, coarse grained sand,”
- trace fine to coarse gravel, low to medium plasticity.
| —0
| -20 [~
i 5 Sandy STl (MLJgray. Tine grained sand H2S6aer.~ — — — 1
GROUP THIS summ;#w ;R-PPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
f 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION Ao
WITH THE PASSAGE OF TIME. THE DATA -2a
A Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW002
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/5/2012 10/5/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 17.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
= | 5|8|E |§
= z & o % 0z z | & g S | = £
& |S_|F| z2 539t |u| = | 8|25 z|x0l28| &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
& <3 3 & Egg S|P 2 |9 ra & Io =k %9 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w ] < | o oF o
8 |ad [3|3|Bxe|a|c| 8|8 |87 [°F°
@ - = | & |&|E |o
o < o
B-4 65 Driller having problems keeping hole open due to caving from
L | gravel material. Drilled to reach more clayey material to
B -4 thicken mud.
i 10
L 30 [
| 15
—35 1 - I Sandy Silt (ML), gray, moist, soft, fine grained sand, low
- S-5 1 3 74 1 plasticity, trace shell fragments, trace organics, H2S odor.
i 2
i L -20
40 [~ ] h . . .
3 1 Clayey Silt (ML), gray, moist, soft, low to medium plasticity,
- R6| 3 6 |42 | 78 1.25 | trace oxidation.
@ 3
3k -
=8 —-25
§ 1 Silty Sand (SM), gray, moist, very [oose, fine grained sand.” |
3t
8
> 45 [T =
= | = s7| 1 |2 49 % 3 I I N
& 1 Clayey Silf (ML), gray, moist, low plasticity, trace shell
§I . | fragments, trace oxidation.
3 n
=18 —-30
g
o L
z
(1
2L 5 -
1GROUP
© THIS SUMMARY APPLIES ONLY AT THE LOCATION
oI GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
o : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
3 r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION Ao
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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GDC_LOG _BORING 2011 L-962_PART 1.GPJ GDCLOG.GDT 1/24/13

PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW002

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/5/2012 10/5/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 17.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
- clglg | &
g |z [8|g (282|228 |58
8 o cl 2 B2 Elu | = | §|2F] = |xnl28] &
S ez |oluw sl | E| &Y & |ER58 Zo
E <3 a - E%g |2 2 |o Ea & zo Eh %9 DESCRIPTION AND CLASSIFICATION
o w= = 0| © Z (@d = 74
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
@ R
o < o
5 —Lc_)os&_e, fine to medium grained sand, low plasticity, trace
B — R8| 7 |15 |22 |106 1.0 oxidation.
i 35
T:11 Silty Sand (SM}, gray, wet, Toose, fine to medium coarse™ |
L — ‘"] grained sand, trace fine gravel.
55 [
8
5 - S-9 5 9 1.5 e ]
4 1 Sandy Silt (ML), gray, moist, sfiff, fine grained sand, Tow To
- | | medium plasticity.
i .40
L 60 [ : .
5 | -Trace organics.
5 -~ R-10] 7 23| 27 | 90 1.5
16
| —-45
L — trace fine gravel.
L 65 [
27
i - S-11| 22 |44
/\ 22
i 50
i Lean Clay {CL); gray, moist, stiff, low to medium plasticity, |
N = trace organics.
Note: Few fine grained sand in tip of sampler.
70 [
3
| — S12| 6 |13 ] 34
/N 7
L -
n —-55 Boring terminated at 71.5 ft.
Groundwater not measured.
[N — Hole backfilled with bentonite grout.
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-2
WITH THE PASSAGE OF TIME. THE DATA -2 C
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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GDC_LOG_BORING 2011 L-962_PART 1.GPJ GDCLOG.GDT 1/24/13

PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW003

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/21/2012 9/21/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 19 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- ElsEle | &
= |- (¥ s 1882z |&|3|5 |2
g |&_|F|2|529|E|a| 5| 8|37| = |xnl2g ¢
= Fg || wu [28a| K| £l ¥ |o% 6|25 To
E <3 ? z [E2z| 3|72 2 | o|&a| a|Eylz = %9 DESCRIPTION AND CLASSIFICATION
o T s Po|lo|lo | G| 2 |aed| o|oF|E o
B |ad (3|5 |5k3|alc|o|g|s=2|¥| [°F ©
@ - =l z|&|E |9
o < [
B1 Artiticial Fill (a
B . Sand (SP), brown, dry, loose, little roots, trace fine to
coarse gravel.
B B -Increase in density, no roots.
B —1° | Silty Sand (SM), brown, wet, very loose, fine grained sand, |
5 trace medium grained sand, no plasticity.
4
i » s2| 2 |3 16
/N 1
L 10
=10 = -Gray, fine to medium grained sand, few shell fragments.
i | SH-3 23 | 99
[ Sandy Silt (ML), gray, wet, medium stiff, fine grained sand,” |
L L 5 low plasticity, trace shell fragments.
15 |
1
n | S-4 3 5
/N 2
AMwium(@a)y ~ ~~~ ~ ~ -~ T T T T T T T T
- 0
Silty Clay (CL), gray, moist, fine grained sand, trace
| 90 | oxidation.
Vane Shear = 0.5 ksf
B = SH-5 54 | T 40:21(0.35
| . —
1 Silty Sand (SM), gray, wet, very Toose, fine grained sand, ~ |
5 -5 trace shell fragments, slight H2S odor.
{GROUP THIS SUMM;;\R.Y- ;mépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-3
WITH THE PASSAGE OF TIME. THE DATA -5 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.

E-123



BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW003
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/21/2012 9/21/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 ip. 3.875 71.5 19 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
=] m— [ —
= =|laglxElE | &
= |z |&| s [88Z|=z|2|C|5|5 2] o
E |8 |e| 2522\ E|u |z | §|3E| 2|zelsg &
2 <8 |u| = [EL2L|5 ]| 5 ez | & |Eh2E a8 DESCRIPTION AND CLASSIFICATION
h>@,5‘&5533pg%m%khm5549
Bl |3 2 |gea|8 |2 | & |2 |82 g|°|g3 &
o w L o |pxal @ |2 w | W S
| Bl EIE | o
o < a
2
| I s6| 1 |2
1
[ Sandy Silt (ML), gray, moist, soft, low to medium plasticity, |
L L_-10 little shell fragments.
—30 |- Vane Shear = 1.4 ksf
i | SH-7 37| 85 0.25
77 A Sandy Clay (CL), gray, moist, very Sof, fine graed sand,
L L_-15 medium plasticity, few organics, trace fine rootlets, trace shell
fragments, H2S odor.
|35 |
0
i | s8| o |1 47:28
/N 1
L L -20
40 |-
-No rootlets, no H2S odor.
i B S-9 0.25
e r— 3
sk i
- L
Qo
(0]
9l L -25
Q
8
i« N 2 -No recovery, firm.
= | i R10| 4 |9
g 5
o - L7 A Fat Clay (CH), gray, moist, medium stff, high plasticity, |
8 5 trace shell fragments.
3l i R11| 7 |16 0.75
= 9
o} |30
£ [/ CTay vith Sand (CL), Gray, moist, ST i grained sand, |
m
o THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
ol : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
3 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1h
WITH THE PASSAGE OF TIME. THE DATA =
S Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW003

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/21/2012 9/21/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 19 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
5 LlE|e | o
= |z |8 o |B8E|lz|(8|&|5|2_|2
8 o cl 2 B2 Elu | = | §|2F] = |xnl28] &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
E <3 + 2 e 2= |2 2 |o Ea | E Eh %9 DESCRIPTION AND CLASSIFICATION
o = = O| © Z | ;o o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
@ R
o < o
2 medium plasticity.
B - S12] 5 |11 1.75
/N 6
L L -35
—> = Lean Clay (CL), gray, wet, medium stiff, few fine grained
SH-13 32| 89 34:11 05 sand, medium plasticity.
Vane shear = 0.9 ksf
L L _-40 sand, trace medium grained sand, trace organics.
60 |
8
i | S-14| 14 |30
/\ 16
Sandy Clay (CL), gray, wet, medium stiff, fine grained sand,
L L 45 medium, some tree roots up to ~1/2" in diameter and over
2.5" long.
| 65 |
3 Vane shear = 0.37 ksf
i » R15| 5 |11 [30] 89 29:8
6
L L -50
=R = 2 Lean Clay (CL), gray, moist, stiff, medium plasticity, trace
s-16| 3 9 | 34 0.25 fine grained sand, trace roots, trace calcite.
i B 6
(N - Boring terminated at 71.5 ft.
Groundwater not measured.
| | Boring backfilled with bentonite grout.
| L -55
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AHCS
WITH THE PASSAGE OF TIME. THE DATA -3 C
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW005

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/9/2012 10/9/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 1 17 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
= | 5|glg |5
= |z |8 o |B8E|lz|(8|&|5|2_|2
& |8_|elz2 |29 Elu| =| 8|25 z|enl28] &
= Ee ol w |Bta|E |l | E | ®]05] @ |wp|58 Zo
E <3 a - 583 |2 2 |o Ea & zo 2h %9 DESCRIPTION AND CLASSIFICATION
o w= = 0| © Z (@d = 74
S |d |Z| |32 |S |8 |g|E2|¥E|°T]°3| @
? N
o < o
Asphalt
B B rtificial Fillaf)y — — — ~ ~ ~ ~ ~ ~ ~ ~ 7777
B —15 Lean Clay (CL), olive brown, moist, medium stiff, trace fine
grained sand, medium plasticity, few sea shells.
|5 .
3
| - R1| 5 |10 30| 89
y 5
L L 10
10 |
0 e s ]
i 5 2| o |O | Alluvium (Qa)
0 :
{ Silty Sand (SM), gray, wet, very loose, fine grained sand,
B —5 1 few shell fragments.
Silt (ML), gray, wet, soft, trace fine grained sand, noneto |
L - low plasticity, trace sea shells, trace rootlets.
15 |
2
i | R3| 2 |5 |45]| 77
3
= L0
Silty Sand (SM), mottled gray and orangish brown, wet, ~ ~
L L 1 very loose, fine grained sand, none to low plasticity, some
| oxidation, trace sea shells.
20 |- )
2
B = S4| 1 4 28
/N 3
- -5
1 Sand (SP), gray, wel, medium dense, fine grained sand, |
| - trace fines.
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A4
WITH THE PASSAGE OF TIME. THE DATA a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW005

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/9/2012 10/9/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 1 17 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
[ e < oy
= w =T = (@] 2| E %]
= o8z < =
g (8 (2| 2E22|2|5 | 51832 2|enlegl ¢
V;gmméﬁatmtgwﬁmupjs—f:o
= <8 4| 2 |E22(s (2|2 |¢o|&a|2|£Q = &3 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w < | o oF o
8 |d |3| 2 |E82|a|c |8 |g|E2g]" [P ©
@ - = |z |&]|E | o
a < a
12
i B R5| 14 |22 |28 | 94
Yy % 8
L —-10
f | Fat Ciay (CH) or Organic Matter (OH) gray, moist, very ~ |
L - soft, high plasticity, laminations of fine shell fragments, H2S
odor.
| -39 |-
0
i B s6| o | 1]81 92:51/0.25
1
L L _-15
[ 35 |
0 -Soft, trace shell fragments.
R-7 0 3 |64 | 63
B — 3 Vane shear = 0.32 ksf
L L_-20 /
(17T STty Sand (SM), gray, wet, medium dense, fine grained — |
" - : 1 sand.
40 |-
4
i B s8| 5 |15 41
/\ 10
L 25
'__C'I'aﬁf Silf (ML), gray, moist, medium sfiff, few fine grained |
= - sand, low plasticity.
| 45 |
4
i - R9| 6 |13 |34 88 0.75
7
| | 3o 775!'6 lay (CH), gray, moist, high plasticity. — — ~— ~ ~ ~ |
//_ Silty Clay (CL), gray, moist, firm, few fine grained sand, ~ |
5 - medium plasticity.
/
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AL
WITH THE PASSAGE OF TIME. THE DATA
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW005
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/9/2012 10/9/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 1 17 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
= | 5|glg |5
= z & o % 0z z | & g S | = £
& [e_|F| 2 |E2¢|c|w | » | 8 |2E| = |x0|28] €
S ez |oluw sl | E| &Y & |ER58 Zo
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w ] < | o oF o
8 |@ |3| 3 |8ES|3|g| |88 E]” [°7 ¢
= |z |&]|E | o
=] < [
1
i » s10[ 3 |7 |28 0.75
- L -35
L 55 [ 3 ;
2 -Little recovery with sand catcher.
| - R11| 3 | 8
y 5
L L -40
—60 |- 0 -Wet, soft, trace fine grained sand, trace wood fibers, trace
5-12 1 3 | 38 0.25 fine rootlets.
i . 2
5 |45
—65 - 6 Stiff,
i | R-13| 7 |17
10
» 50 /
and (SP), gray, wel, very dense, fine grained sand, frace ~ |
= - fines, one gravel in tip of sampler.
= = 40
X 5-14| 50/5" [REF
Boring terminated at 71 ft.
| R |55 Groundwater not measured.
Boring backfilled with bentonite grout.
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION o
WITH THE PASSAGE OF TIME. THE DATA -4 ¢
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW006

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/13/2012 9/13/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
L |z P iy
zuz|. | = | o | &|E &
2 |z |€|g|8¢%|z|8|c|g|2.18] |o
2 (] gl = |& % e | w > 8|75l z|xnlz 8 Q
g =5 w w é ol W o E #|o Sl ulwuEl5E o
z <3 3 7 |[Eez| s |2 2|9 ez S| ERFE %9 DESCRIPTION AND CLASSIFICATION
] - = g Z19 9 |@ o Z|23| w|oF ks %
=) w < o |Yem| @ | Q o | w x
@ - = | & |&|E |o
o < [
15 B-1 Artiticial Fill (a

Silty Clay w/ Sand (CL), brown, dry, fine grained sand, low
plasticity, trace shell fragments, trace fine gravel.

N\

| [ Sandy Silt (ML), brown, dry, hard, fine grained sand, with |
— hard dark gray clay seams. tracq of gravel and cobbles
L5 14
—10 pg rR2 503" [100| 6 | 88 | 54
L fine grained sand, frace roots.
10
i s3| 7 |14 30
— 7
—15 L0 1 - -Wet, very loose.
n R-4 2 5 |16 | 106
— Yy % 3

TAlwum(@a T T T T T T T T T T

Silty Clay (CL), gray, wet, soft, trace oxidation, micaceous.
20
-5 1
- X S-5 1 3 50:23
e 2

P .4_C'|_a37ey_$_an_dTSC),_gTaE wet, [oose, fine grained sand, few ™~ |
v oxidation, trace shell fragments, low plasticity.

= (LA

GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION

S GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE

r SUBSURFACE CONDITIONS MAY DIFFER AT OTHER

370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION

WITH THE PASSAGE OF TIME. THE DATA A1-5a
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

DELTA CONDITIONS ENCOUNTERED.

CONSULTANTS
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW006

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/13/2012 9/13/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|glg |5
= z & o % 0z z | & g S | = £
& [e_|F| 2 |E2¢|c|w | » | 8 |2E| = |x0|28] €
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = 0| B Z | od = o
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
? N
=] < [
—-10 /" /A -Shelby tube disturbed ~2" remain.
| SH-6 33| 87 | 32 A
|30 : :
15 11 ;| -Medium dense, trace organics.
i s7| 15 |23
— /N 8
— Clayey Silt (MH) with laminations of light gray silt and light ~ |
L brown silt, gray, wet, trace fine grained sand, few shell
— fragments, strong H2S odor (~7ppm on gas meter), high
35 plasticity.
—-20
5 SH-8 68 | 65 64:31
- Vane Shear = 0.65 ksf
— |~ 7 /A Silty Clay (CH), gray, wet, soft, little shell fragmentsand ~ ~ |
L sea shells, strong H2S odor, micaceous, high plasticity.
40
—-25
B S-9 57 53:24
— “1 Silty Sand (SM), gray, wef, medium dense, fine grained |
L sand, trace sea shells.
45 | 39
|- SH-10 27 | 99
| =
— "3Tl'ty_ Clay (CL), gray, moist, medium stiff, low to medium~ ~ |
| plasticity.
2
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' ; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-5 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW006
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/13/2012 9/13/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E %]
= 802 5 =
g (B |52 E2<|2 |5 | 518|352 |enlegl @
S |Egluly|ESalE|e | E| %2y &|u258 Zo
z <8 (2] 2 |& ozl = |2 g |0 i o [z = o DESCRIPTION AND CLASSIFICATION
o = = o| O < | m-d o
8 |z |3|3|5¥&|2|8 |8 5|82 g|°T]°3 ©
@ - = |z |&]|E | o
o < o
—-35 0
| S11| 5 10 44:211 0.5
— /N 5
— "1 Silty Sand” (SM), gray, wet, fine grainedsand.” =~ =~ = = |
55
—-40
B SH-13 25 | 100
— [ Silty Clay (CL), gray, wef, stiff, low to medium plasticity, ~ |
L trace shell fragments, micaceous.
L 60
—-45 1
5 S-13] 6 15 48:2411.25
— 9
L 65
L—-50
B SH-14 T _ e
- | Poorly Graded Sand (SP), gray, wet, fine to medium
grained sand.
— Sandy Clay (CL), gray, moist, stiff, fine grained sand, ~— ~ |
n medium plasticity, trace organics.
70 | :
|- S-15( 7 24 32:13|1.25
-~ /N 17
L Boring terminated at 71.5 ft.
— Groundwater not measured.
N Boring backfilled with bentonite grout.
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-5
WITH THE PASSAGE OF TIME. THE DATA 5¢
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW008
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/27/2012 9/28/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 65 157 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w I = (@] | E @
8 ol & 2 2.l # E :"‘_’ s [3= ;‘ rnll8l o
= Eg b w 885 E | £l ¥ |o% 6|25 To
= <3 ﬁ z |E2glzs|2|2|¢ &g o | Zal3F &g DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - 14 o0
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
? N
a < o
T~ Artiticial Fill (a
|—15
B Silt with Sand (ML), gray, dry, fine grained sand, no
- plasticity, trace organics.
i ] ‘;Tﬁs_{ic_S‘ﬂt_(MH)_, gray, moist, Tfrace fine grained sand, high™ |
— plasticity.
-5 x
—10 s-1] 7 |19 88 Sand (SP), brown, medium dense, fine grained sand, frace™ |
B 12 coarse grained sand, trace fine gravel.
i CAAwium (@ay — T T T T T T T
—10 2 el I. Sandy Clay (CL), gray, wet, stiff, fine grained sand, medium
L5 R-2 3 5 32 83 48:25|1.25 e piasticity, micaceous.
5 5 4
15 [~ —
0 7| -Very soft, frace organics, slight H2S odor.
i —0 s3] o |0 0.25 -
/N 0
20 7L -No recovery.
i —-5 SH-4
| |
|  Fat Clay (CH), gray, wet, very soft, trace fine grained sand,” |
| high plasticity, shell fragments, H2S odor.
= /
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A
WITH THE PASSAGE OF TIME. THE DATA -b a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW008

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/27/2012 9/28/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHEELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 65 157 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w =T = (@] 2| E %]
= COZ 3 a =
g (B_|F|2E2e|2 5| 5|8 |35 = |xnlegl ¢
< FZ ol 4 [E8a|E |2 | E| 8 |03| &|E52|538] To
- <8 |2 2 | o212 |2 |¢ AR JE 29 DESCRIPTION AND CLASSIFICATION
o L= = O| © Z | ;o 4
8|2 |Z|3|g¥g|2 | ||| E|7]°" ©
. 1712 5| 2]|E |8
a < a
0
i —-10 R5| o |1 |63]|64 50:23(0.25
- 4 __ e .
[ [ Elastic Silt (MH), gray, wet, high plasticity, trace shell
L fragments, H2S odor.
B Vane Shear = 0.6 ksf
i —15 SH-6 61 | 63 68:34/0.25| C
—35 g Soft.
i —-20 R7| 1 |4 |50 71 0.25
3
—40 -No recovery.
i —25 SH-8
i — ) -Moist, very soft.
s9| 2 |4 0.25
| — /N 2
4 [ 7_ A Fat Clay (CHY), gray, soft, wet, trace fine grained sand, high™ |
— 2 plasticity.
i —-30 R10| 3 |7 |44 74 54:26(0.25
4
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
s . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AED
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.

E-133



GDC_LOG _BORING 2011 L-962_PART 1.GPJ GDCLOG.GDT 1/24/13

BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLEID
Ballona Wetlands Restoration Project LA-962A A-RW008
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/27/2012 9/28/2012 30of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 65 157 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|8|E |§
= |z |8 s |88Ez|8|2|g|5 |2
B |B_|¥| 2 (B2 2|5 | 5| 8|3:] 2 |anleg ¢
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
& <3 7 2 |52z 2|2 2 |9 ra ol T T <9 DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - = T4 o0
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
@ R
[=) < o
3 -Moist, trace organics.
i —-35 s11| 2 | 4 0.25
2 T-1 Silty Sand (SM), gray, wet, very loose, fine to medium
- B | grained sand, trace organics.
55 [ : ;
7 | Peat (PT), brown, moist.
i —-40 R-12| 12 |26 [211]| 24 :
A 14
| 1 Sand with Silt (SP-SM), gray, wet, fine to medium grained ~ |
L | sand, trace coarse grained sand, trace fine gravel, trace
| { organics, trace seams of silt.
—%0 13 ]
i —-45 S-13| 19 |41
22
65 | ‘
Sand with Gravels (SP), gray, wet, fine to coarse grained
—-50 S-14 sand, fine to coarse gravel.
- | NOTE: Hole kept collapsing, most of sample (S-14) was
- collapsed soil, blow counts not accurate.
- B Boring terminated at 65 ft.
| Groundwater not measured.
N Boring backfilled with bentonite grout.
70 [
—-55
| -
| -
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
2 SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A6
WITH THE PASSAGE OF TIME. THE DATA -boC
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW009

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/27/2012 9/27/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 61.5 17.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
5 LlE|e | o
= z & o % 0z z | & g S | = £
& |o_|&| 2 |528 - |u| = |8 |2E| z|x0l28] &
S ez |oluw sl | E| &Y & |ER58 Zo
= <8 3| 2 |E nzlsl2|2|¢g ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w ] < | o oF o
8 |ad [3|3|Bxe|a|c| 8|8 |87 [°F°
@ - = |z |&]|E | o
s %l |a
B T~ Artiticial Fill (a
B — Silt with Sand (ML), gray, dry, fine grained sand, no
plasticity, few shell fragments, trace organics.
- 15
i — [ Silty Sand (SM), gray and olive brown, moist, very loose, |
5 fine grained sand, no plasticity, few oxidation, trace shell
— = 2 fragments, micaceous.
B R R-2 2 6 | 23|89 | 29
. y 4
B —10
i — [Alluvium (Qa)y — ~ ~ T T T T T T
—10 |- 0 Sandy Silt (ML), gray, wet, very soft, fine grained sand,
i s3 0 0 76 none to low plasticity.
= 0
= —5
=15 -Trace oxidation, highly micaceous.
B SH-4 40 | 83
= 0
B | Silty Sand (SM), gray, wet, Toose, fine grained sand; lifile ~ |
L | oxidation.
20 |
4
|- R5| 4 8 |35 79
— 4
- 5
B TFat Tlay (CHY, gray, moist, very Soft, high plasticity, AZS ™ |
5 . odor, trace organics.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-7
WITH THE PASSAGE OF TIME. THE DATA -/ a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.

E-135



GDC_LOG_BORING 2011 L-962_PART 1.GPJ GDCLOG.GDT 1/24/13

PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW009

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/27/2012 9/27/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 61.5 17.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|8|E |§
= z & o % 0z z | & g S | = £
& |o_|&| 2 |528 - |u| = |8 |2E| z|x0l28] &
S ez |oluw sl | E| &Y & |ER58 Zo
z <8 |8l 2 |5 2|22 | 2|¢ Ga| |8 35 &g DESCRIPTION AND CLASSIFICATION
o Thes b= | o Z | od = [
S |d |Z| |32 |S |8 |g|E2|¥E|°T]°3| @
@ R
o < a
0
| S-6 0 0 56:36
B —-10
=30 -Soft, trace fine grained sand, no organics, trace shell
E SH-7 48 | 73 fragments.
Vane Shear = 0.6 ksf
B —-15
35 | .
0 -Very soft, no fine grained sand.
5 R-8 1 3 | 56| 65 0.25
= 2
= —-20
B 1 Silty Sand [SM), gray, moist, fine grained sand, micaceous, |
L - " few blebs of lightly cemented Sandy Silt.
40 |
B I SH-9 28 | 94 | 47
- |25
B I Fat Clay (CH); gray and dark grayish brown, moist, Stff, few |
= - fine grained sand, medium plasticity.
45 |
3
|- S5-10] 3 6 1.25
N /N 3
B —-30
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; ; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-7 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW009
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/27/2012 9/27/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 61.5 17.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- ElsEle | &
= |- (¥ s 1882z |&|3|5 |2
& [e_|F| 2 |E2¢|c|w | » | 8 |2E| = |x0|28] €
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = 0| B Z | od = o
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
¥ N
=] < [
B -Gray, wet, stiff, high plasticity, some organics.
| SH-11 106 | 44 72:34(1.0
[ /
B — Z) PR A R ol . R O R 11 (1L R L FOLEEAR]
g 1 Silty Sand (SM), gray, wet, very dense, fine grained sand,
- - 1 few organics.
—55 [
5
| S-12| 27 |82 :
R /\ 35 1 -Fine to coarse grained sand, fine to coarse gravel.
- 40
B 1| Sand (SP), gray, wet, very dense, fine to medium grained —
L - sand, trace fine to coarse gravel.
60 |
23
| S-13| 27 |51
= 24
A |45 Boring terminated at 61.5 ft.
Groundwater not measured.
N [ Boring backfilled with bentonite grout.
L 65 |
- |50
70 [
+ 55
|
IGROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-7
WITH THE PASSAGE OF TIME. THE DATA -7c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW011

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/28/2012 9/28/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 56.5 13 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- clglg | &
= |z |8 o |B8E|lz|(8|&|5|2_|2
8 o cl 2 B2 Elu | = | §|2F] = |xnl28] &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
E <3 a ol g =S |2 2 |o Ea & zo Eh o s DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w ] < | o oF o
8 |ad [3|3|Bxe|a|c| 8|8 |87 [°F°
@ - = |z |&]|E | o
o < o
B1 T-1 Artificial Fill (a
B . Silt with Sand (ML), gray, dry, fine grained sand, no
plasticity, trace organics.
= 10
—° B 1 Sandy Silt (ML), gray, wet, very soft, fine grained sand, low
R-2 1 2 | 29| 88 281 c to medium plasticity.
i B 1
= L5
—10 |- 1 -Soft, trace fine grained sand, trace oxidation, trace roots,
S-3 1 3 micaceous.
i B / 2
= L0
- - oxidation, trace roots, micaceous.
15 |
2 Vane Shear = 0.25 ksf
i | R4| 2 |4 |41 | 74 62:33
2
L L -5
8 = 0 -Trace fine grained sand, trace sea shells, trace organics,
s5| o 0 66:36 slight H2S odor.
/N 0
| . -
L L -10
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A
WITH THE PASSAGE OF TIME. THE DATA -0 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW011
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/28/2012 9/28/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 56.5 13 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w I = (@] | E @
= 00Z 5 =
g |8_|F| S IEze|2 || 5| 8l3g] 5 |wanlegl ¢
= ;gmméﬁatrx £l ¥ |o% 6|25 To
= <8 |4 & E2z|=(2 | 2| ¢ ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o = = o| O < | m-d o
O |d (3|3 |Ek8|2|8 |3 |g|E2|¥|°T|PF @
¥ 7= 2| 2|E |8
a < o
-Few fine grained sand.
i » SH-6 63:35
- 15
30 |- ; i ; . ’
2 -Moist, medium stiff, trace fine grained sand.
| | R7| 4 |12 24| 9 0.75
y 8
- —-20
| 35 | . .
1 -Soft, trace blebs of lightly cemented soil.
| | s8| 6 |9 0.25
3
| A Clayey Sand (SCjwith Silt seams, gray, wet, medium ~ ~ |
B B A dense, fine grained sand, trace medium to coarse grained
| sand.
- 25
40 |
9
i B R9| 12 |29 |23 |102
17
N |30 A
[ Silty Clay (CH), gray, moist, medium stiff, trace fine grained |
= - sand, high plasticity, some organics.
| 45 [
0
i = s10[ 2 |6 58:30 0.5
/N 4
| . —
L L -35
| Silty Sand (SM), gray, moist, dense, fine to coarse grained
5 - sand, few fine to coarse gravel, ~40% fines, little organics.
{GROUP THIS SUMM;;\R.Y- ;mépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AHED
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW011

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/28/2012 9/28/2012 3of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)] DEPTHELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 56.5 13 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
clzle [
Zws| . _ O £ | E =
2 |z || c|e8Z|lz|E|c|g|2_|E
& |8_|elz2 |29 Elu| =| 8|25 z|enl28] &
= Ee ol w |Bta|E |l | E | ®]05] @ |wp|58 Zo
= <8 |4 2 |Ee2|s |2 | 2| ¢|&z| £z %9 DESCRIPTION AND CLASSIFICATION
o TTha = [z90| 0 | o | £ |ed|L|oFEs| x
8 |2 (3|5 |8=8|2|e|c|d|E=5| [°F°
@ - = | & |&|E |o
ol < | o
3
i B R1[ 12 |72 ]| 18
A 50
- L -40
55 |- ; i i s
17 1 -No organics, decrease in fines.
i B s-12| 22 |41
/\ 29 L
L - Boring terminated at 56.5 ft.
Groundwater not measured.
5 |45 Boring backfilled with bentonite grout.
| 60 |
- 50
| 65 |
L L -55
|70 |
| . =
L L _-60
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
\ ; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AACE
WITH THE PASSAGE OF TIME. THE DATA 8¢
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW013
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/26/2012 9/26/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 56.5 13.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w I = (@] | E @
8 ol & 2 2.l # E :"‘_’ s [3= ;‘ rnll8l o
S |Eg ol ulBEslE |z | E 2[0S & |25 Zo
= <8 4| 2 |[Eez|2 |2 | 2 0 ez S| ERFE %0 DESCRIPTION AND CLASSIFICATION
o [T = B0l o | w < | o oF|& o
8 |d (2|5 |E8|a|c|c|g|&8T| % |°F ©
@ - =l z|&|E |9
a < o
B-1 T~ Artiticial Fill (a
B B Silty Sand (SM), brown, dry, fine to coarse grained sand,
- fine to coarse gravel, few organics, trace shell fragments,
- denser than other locations in Area A.
i 10
—° B 0 -Loose, no organics, few shell fragments.
5 — R-2 4 7 120|117
y 3
- _5 D T ———
[ Alluvium (Qa)
—10 [ 5 Sandy Silt (ML), olive brown, wet, medium stiff, highly
i - s3| a 8 84 micaceous, some oxidation.
4
L —0 highly micaceous, some oxidation.
—15 [
0 Vane Shear = 0.3 ksf
B — R-4 0 2 148 | T 88 |47:20
2
5  Fat Clay (CH), gray, wet, soft, few fine grained sand, high ~ |
= B plasticity, trace shell fragments, H2S odor.
20 [~
0
|- — S5 1 2 56:28
/N 1
E 10
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION Ao
WITH THE PASSAGE OF TIME. THE DATA -9a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW013
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/26/2012 9/26/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 56.5 13.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E %]
= 00Z < =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
= ET E w [Z P * ol = 2lo 5| W |w 2 s S—_) I
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w < | o oF o
8 |d |3| 2 |E82|a|c |8 |g|E2g]" [P ©
@ - = |z |&]|E | o
=] < [
-No recovery.
B |— SH-6 c
B Lean Clay (CL), gray, wef, medium sfiff, race coarse |
|15 grained sand, medium plasticity.
B NOTE: Increase in stiffness at bottom.
—30 ™ 5 Vane Shear = 1.2 ksf
5 - R-7 5 11115 | 115 34:16
y 6
L —-20 fine gravel.
L35 [
3
i - S-8 3 6
/N 3
- -"—[nEFBe_daEEI’IaTv&s_oTFEt Clay (CHjand St (MD):~ — — ~ ]
L " Fat Clay (CH), gray, moist, stiff, medium to high plasticity,
and;
40 [ Silt (ML), gray, wet, stiff, trace fine grained sand, medium
4 plasticity.
B — R-9 4 10 | 57 | €69 1.25
6
i 30
—45 3 Peat (PT), brown, moist, firm, 4" layer of Fat Clay (CH),
- s-10| 3 7 tree stump or branch >3".
/N 4
L .
35 {1 Sand with SiTt (SP-SM), gray, wef, dense, fine fo medium ~ |
5 B ‘| grained sand, trace organics (wood fibers).
{GROUP THIS SUMM;-A-R.Y- Aépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AHGD
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW013

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/26/2012 9/26/2012 3003
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in. 3.875 96.5 13.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
c|lzsle |
Zws = 2| E -
2 |z |E]o|C82|lz|E|E 5[5 |8
o o] ﬁ - "E?if_ w S| 35| = meS Q
S |les ||y |EEa|EE | E|S|e| 88258 Zo
z <8 3| 2 |g2z|= |2 g |0 xg o | ZaISE %9 DESCRIPTION AND CLASSIFICATION
i = S| 2 |ziS|8|e | w |5 |82 5 |oF|E3] &
o ] <| o |Wem| @ | © - @ | w x
w Qi = > < ': 8
El%]l% |«
22
| — R-11| 27 |62 | 21 | 104
35
40 Sand with Gravel (SP), gray, wet, dense, fine to medium
L — grained sand, few coarse grained sand, fine to coarse gravel,
trace clay.
-55 [
15
i - S-12| 24 |49
25
n — Boring terminated at 56.5 ft.
Groundwater not measured.
| — Boring backfilled with bentonite grout.
i 45
|60 [
i 50
|65 [
| 55
70 [
i 60
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
- GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
3 : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION 219
WITH THE PASSAGE OF TIME. THE DATA 9Oc¢
S Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW015
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/2/2012 10/2/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa/J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 61.5 17.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|8|E |§
= |z |8 o |B8E|lz|(8|&|5|2_|2
8 o cl 2 B2 Elu | = | §|2F] = |xnl28] &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
& <3 3 g |[E2z[ 3|2 2 |9 ra & EQ|2E 2 s DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - 14 o0
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
= R =z |2|E |8
s |l | &
= B-1 T-1 Artificial Fill (a
B — Silty Sand (SM), brown, dry, fine to coarse grained sand,
few fine to coarse gravels, trace cobble, little sea shells, little
B 15 rootlets/branches.
B [ 1 -Dark gray to brown, moist, loose, fine to medium grained
s2| 4 8 sand, low to medium plasticity, trace shell fragments, little
B = 4 oxidation.
- 10
B — A Alluvium (Qay T T T T
—10 |- ) Fat Clay (CH), dark gray to brown, moist, stiff, fine grained
E R3| 4 9 | o7 57:35/0.75 sand, high plasticity, little medium grained sand.
3 Vane Shear = 1.1 ksf
o 5
B A Clayey Sand (SC), gray with mottled brown, moist, loose, ~ |
L - fine grained sand, some oxidation, micaceous.
15 |
A
i s4| 2 |5 43
B /N 3
= 0
20 | % o
5 -Wet, low plasticity, large shell fragments.
B R5| 4 7 43|78
. 3
5 -5
B '—'3Tl't37 Clay (CL), gray, moist, medium stiff, frace fine grained |
5 . sand, medium plasticity, H2S odor.
Z
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-10
WITH THE PASSAGE OF TIME. THE DATA - a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW015

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/2/2012 10/2/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa/J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 61.5 17.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|8|E |§
= z & o % 0z z | & g S | = £
& |o_|&| 2 |528 - |u| = |8 |2E| z|x0l28] &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
= <8 3| 2 |E nzlsl2|2|¢g ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o = = O| © Z | ;o 4
8|2 |Z|3|g¥g|2 | ||| E|7]°" ©
’ 171 &|2|E |8
a < o
0
i s6| 1 |3 0.75
B /N 2
- 10
—30 -Moist, fine to medium grained sand.
5 SH-7
i —15 "1 Sand with Silt (SP-SM), gray, wef, medium dense, fineto ~ |
13 -] coarse grained sand.
= R8| 18 [36 |25 | 107 ;
= = AR 18 Silt (ML), gray, wet, soft, frace fine grained sand, none fo
low plasticity, ~3" layer of Sand with Silt (SM)
=35 |
4
5 S-9 5 1 63 0.25
= 6
= —-20
—40 3 Sandy Silt (ML), gray, wet, firm, fine grained sand, trace
R-10| 4 8 | 25 coarse grained sand, low plasticity.
— 4
- .25
B 7/ A FatClay (CH), gray, moist, medium sfiff, high plasficity, ~— ~ |
L | some organics.
45 | §
|- X S-11] 4 9 57:29 0.5
W / 5
+ 30
B | Silty Sand (SM), gray, moist to wef, medium dense, fine ~ ~ |
5 . grained sand, trace organics.
{GROUP THIS SUMM;;\R.Y- ;mépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION K10 B
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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DELTA

CONSULTANTS

Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-RW015
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/2/2012 10/2/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa/J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 61.5 17.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E %]
= 00Z < =
g (B |52 E2<|2 |5 | 518|352 |enlegl @
V;gmméﬁatmtgwﬁmupngo
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o = = o| O < | m-d o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
¥ 7= 2| 2|E |8
=] < [
9
| R-12| 15 [30 | 25 | 100 | 44 05| PA
B 15
[ | Sand (SP), gray, wel, very dense, fine to coarse grained
B —-35 sand, few fine subangular gravel.
—55 [
12
| S-13| 27 |44
. /N 27
- 40
—60 48 -Few fine to coarse gravel.
| S-14| 40 |86
= 46
A |45 Boring terminated at 61.5 ft.
Groundwater not measured.
N [ Boring backfilled with bentonite grout.
L 65 |
- |50
70 [
+ 55
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-10 ¢

E-146




GDC_LOG _BORING 2011 L-962_PART 1.GPJ GDCLOG.GDT 1/24/13

BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-HSA016
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/10/2012 10/10/2012 100f1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi){ BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 8 18 15.7 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
L |z P iy
A w 2w . = (@] | E @
= o0n= F =
g |8_|X2|e2e|2 5| 2|8 |3s| 2 |wmegl ©
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
& <3 3 g |k g |3 |2 2 |9 ra & Io E’ 7 2 s DESCRIPTION AND CLASSIFICATION
o w= = o| o Z [ md o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
@ R
[=] < o
T-1 Artificial Fill (a
|15 B-1 cP
B Sandy Silt (ML), brown, dry, fine grained sand, little
- organics.
— 1 -Very stiff, moist, trace organics, trace oxidation, trace fine
B R2| 2 5 25| 81 | 65 25| PA rootlets, trace clay seams, trace calcite or salt.
= 3
| 5 — [ Silty Sand (SMYJ, light brown, dry, loose, fine grained sand.
2
i —10 X s3| 4 |6
/N 2
- 7 JAlWiam(@a) ~ T T T T T T T T T T T T T T T T
B R-4 :II 2 151 1| 70 Silty Clay (CL), gray, wet, very soft, few fine grained sand,
- B-5 1 medium plasticity.
—10 0 Clay (CL), gray, wet, soft, medium plasticity, laminations of
—5 S-6 1 4 | 41 silty sand, some organics (wood fibers and rootlets).
i 3
B [ Sandy Silt (ML), gray, wet, soft, fine grainedsand, no™ ~ |
— 1 piasticity, few oxidation, trace organics, trace fine rootlets,
R7| 3 7 36| 85 0.25 micaceous.
| — A 4
—15 0 -Light gray.
—0 ; — A ——
- S-8 g 2 [ 41 0.25 Clay (CL), Tight gray, moist, soft, medium plasticity.
| g B-9 37:12 S
B Boring terminated at 18 ft.
— Groundwater not encountered.
B Boring backfilled with tamped cuttings.
20 [
-5
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-11
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-HSA017

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/10/2012 10/10/2012 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 8 16.5 14.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
[ e < oy
= w I = O E|E %]
= 0= ¥ =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
& <3 7 2 |52z 2|2 2 |9 ra ol T T <9 DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - 14 o0
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
’ 171 &|2|E |8
[=) < o
= T-| Artificial Fill (a
B-1 cP
B . Sandy Silt (ML), light brown, dry, fine grained sand, no
plasticity, little organics, trace snail shells.
i 0 -Brown, moist, soft, low plasticity, little oxidation.
— S2| 1 2 56 PA o e
1 1 Silty Sand {SM), gray, moist, very loose, fine grained sand.
B 10 [ |
| 5 Silty Clay (CL), gray, wef, soff, medium plasficity. ™ ~— — ~ ~ 7]
— 0
i “ R3| 1 |2 |57 ]| 64
- 1
i ] B4
| 0 -Very soft.
— S5| 0 0 |49
| /N 0
—5 42 2 I A e T T
10 [ Silt ML), gray, wet, soft, frace fine grained sand, Tow
B = 0 plasticity, trace wood fiber.
5 R-6 2 513782 |77 0.25| PA
s 3 -Soft, little oxidation.
0 Silt with Sand (ML), mottled gray and orangish brown, wet,
B - s7| 3 6 | 39 medium stiff, some oxidation, trace organics, micaceous.
3
i 0 | U, | N _ AR )
15 /' | Silty Clay {CL), motfled gray and orangish brown, wet, soft,
B - 0 some oxidation, trace organics, micaceous.
B R8| 0 0 |48 | 74 0.25
= B9| 0
L Boring terminated at 16.5 ft.
— Groundwater not encountered.
N Boring backfilled with tamped cuttings.
i -5
20
i L—-10
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y 2 SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-12
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A A-HSA018
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/10/2012 10/10/2012 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi] BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 ip. 8 21.5 14.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
TR I o
= wl 2wzl (s | S| | &
z z a|l g |Co=|Zz |8 | & | o |2_|E
8 o |F| 21528 |y |z |8|aE| Z|ge28 £
T | <3 |l Y |52l L% | & ez | & [E6|2E 28 DESCRIPTION AND CLASSIFICATION
|22 |2 |bg3|5 |5 | 2| 2|85 |5k RY £°
o w -
4 |d |Z| 3 [3kE|2|S |8 |8 |82 ¥E|°|°3 o
@ - =|&|8|E |2
0 < o
— % Artificial Fill (af)
B-1 cP
B — Silt (ML), brown, dry, trace fine grained sand, low plasticity,
little organics (dry brush).
i 1 -Little recovery.
— S2| 1 416
3
B —10
5 7' A Silty Clay {CL), brown, moist, very stiff, medium plasficity, ~ |
B — 3 trace shell fragments, trace calcite, micaceous.
5 R-3 7 13129 | 92 2.0
§ — (7177 T CTayey Sl (ML), brown, maist, stiff, medium plasficity, trace |
3 shell fragments, trace calcite, few oxidation, micaceous.
i — S4| 4 |[10]28 15
6
B —5
10 | " TAMuvium(@a)y ~ ~ ~ ~ ~ ~ ~ ~ ~ T T T T T T T
R-5 ‘; 15231 95 | 38 PA . | Interbedded layers of Silty Sand (SM) and Silty Clay (CL),
B - 8 1 gray, moist, loose/stiff, fine grained sand, trace fine rootlets in
g -| SM, trace organics in CL.
B — |77 TS ML), gray, wet, very soft, no plasticity, few oxidation, — |
1 micaceous.
i = S6| 0 |0 |33 63:32 |/ /| FatClay (CH); fight gray, moist, very soff, high plasticity, — |
0 trace sea shells.
i 0
-15
— 1
- | R-7 g 2 (48|75 0.25 Fat Clay (CH), gray, wet, soft, few oxidation, trace organics.
i 0 -Trace fine rootlets, micaceous.
= S-8 1 3 | 46
B-9 2
i -5
20 M | Clayey Silf (ML), gray, wet, very soft, few fine grained sand, ]|
= — 0 few shell fragments, H2S odor.
. R9| 0 2 |46 | 73
= 2
Boring terminated at 21.5 ft.
B Groundwater not encountered.
Boring backfilled with tampered cuttings.
—-10
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-13

DELTA

Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW020

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/3/2012 10/3/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15.4 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|8|E |§
= |z |8 o |B8E|lz|(8|&|5|2_|2
8 o cl 2 B2 Elu | = | §|2F] = |xnl28] &
S ez |oluw sl | E| &Y & |ER58 Zo
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = 0| B Z | od = o
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
? N
=] < [
15 Artificial Fill (a
B = Silty Clay (CL), brown, moist, oxidation, trace shells.
|5 : : x
10 1 -Gray, moist, soft, low to medium plasticity.
B S-2 1 3 | 52 05
A 2
— Silt (ML), gray, wet, very soft, fine fo medium grained sand, |
L none to low plasticity, trace shells.
10
|5 1
5 R-3 2 3 |83 | T 0.15
. 1
— 7 A Alluvium (Qa) — ~ ~ ~ ~ T T T T T T T T
- Silty Clay (CH), gray, moist to wet, fine to medium grained
15 sand, high plasticity, some oxidation, trace shell fragments.
L0
B I SH-4 83 63:35
20 . - ' :
| .5 0 -Soft, high plasticity, fine grained sand, trace organics.
|- S5 1 2 |46 50:24
| - / 1
| =
| /
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' ; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-14
WITH THE PASSAGE OF TIME. THE DATA - a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW020

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/3/2012 10/3/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15.4 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
Cc|ls|e Ty
Zws — f | E 5
z |z || c|88Z|z(8|8 5|2 |2
& |o_|el =z (B3¢t |lw | = | 8|28 z|xel28| &
= EE |wl w é Eeo| L | = # |0 Gl wwEelSFE To
E <8 |3 & [Fez[(= |2 2 |o Ea ol F= %9 DESCRIPTION AND CLASSIFICATION
o w= = folo|le | @ | 2| 2d or|% &
4 |d |Z| 3 |8E2|2|c | |3|%3| % 63| &
¥ 7= 2| 2|E |8
a < a
10 1 -Moist to wet, HZS odor.
R6| 2 4 (91 48 75:40( 0.1

B 15 0 -Soft, few shell fragments, H2S odor, no organics.
B S-7 1 2 | 46

L - /N i
L35 . . I

20 -Moist, stiff, few oxidation.

SH-8 50| 70 73:40

B - Vane shear = 0.75 ksf
- grained sand.
40

| —-25 9
A R9| 13 [26 | 20 [ 109 | 28
- 13

-Fine to medium grained sand, few organics.

7/ TFatc lay (CHY), gray, moist, medium sfiff, fine grained sand, |
high plasticity.

GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
N FIGURE

GROUP DELTA CONSULTANTS, INC.| oF THis BORING AND AT THE TIME OF DRILLING.

370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION KL
WITH THE PASSAGE OF TIME. THE DATA =

- = Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

DELTA CONDITIONS ENCOUNTERED.

CONSULTANTS

r ) SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW020

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/3/2012 10/3/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15.4 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
|z Iy
A w 2w . = (@] 2| E %]
= S6Z 5 =
g (B |52 E2<|2 |5 | 518|352 |enlegl @
S |Eglolu|da|E|le | E|f || &|E2358 o
z <8 (2] 2 |& ozl = |2 g |0 i o [z 35 %o DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w < | o oF o
8 |ad [3|3|Bxe|a|c| 88|87 [°F°
=12 |&|E |0
s | %)% | &
35 3
| R-11] 5 10 | 42 | 77 52:28(0.75
- /_ e |
— ./~ 7 A Clayey Sand (SC), gray, wet, medium dense, fine grained
L < /4 sand, none to low plasticity, trace wood chunks.
55
|40 7
i s12| 8 |15
- /N 7
L 60 Ry g s
|45 11 -1 -Medium dense, no wood chunks, no plasticity.
5 R-13] 12 |23 | 22 | 102
. 11
—6% |50 5 -Fine grained sand.
i s-14| 7 |21
L/ 14
— Sand (SP), gray, wel, very dense, fine to coarse grained
L 1 sand, few fine gravel.
70
—-55 25
i s-15| 27 |59
A 32 ,
L Boring terminated at 71.5 ft.
— Groundwater not measured.
N Boring backfilled with bentonite grout.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION R
WITH THE PASSAGE OF TIME. THE DATA - c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW023

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/3/2012 10/3/2012 10of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 65.9 19 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
5 LlE|e | o
= |z |8 c|88Z|=z[(8| 8|58
& o E| & e F w > Slaz| z|xzn 28] ¢
S ez |oluw sl | E| &Y & |ER58 Zo
T <3 ? z |[E2g 3|2 2 |9 Eg A ElR %o DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - = T4 o0
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
? N
a < a
Artificial Fill (a
1
B . Sandy Clay (CL), brown, dry, fine to medium grained sand,
low plasticity, some roots/branches, few snail shells.
- 15
B B 1 -Gray, moist, soft, fine grained sand, trace roots, trace shell
| . 2| 2 | 5|42 80 |82 fragments.
y 3
- 10
=10 = 2 -Stiff, trace roots.
i | 3| 4 |9 |37 38:13
/N 5
- L5
—15 |- : . : <o
1 -Medium stiff, low to medium plasticity.
i | 4| 2 |7 48] 72 0.25
5
S 4 o
Alluvium (Qa
- 0
Silt (ML), gray, moist, very soft, fine grained sand, medium
| 90 | plasticity, oxidation.
0
B = X 5 0 1|48 46:16)
/N 1
| . —
| 7] | Clayey Silf (ML), gray, moist to wef, soft, medium piasficity,
5 -5 few shells, strong H2S odor.
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-15
WITH THE PASSAGE OF TIME. THE DATA -15a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BO RI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW023

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/3/2012 10/3/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 ip. 3.875 65.9 19 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- ¥ lg|g |
s b4 g o % 6z - g a | = %
& |8_|F| = [B2%| L |w S| 28| =z |xn|28] 2
S |Eg |5 uw (8ol E|E | E ||| &|E23Q Zo
= <8 |3 2 |Eeg|s |2 | 2| g% 2 |E22E 23 DESCRIPTION AND CLASSIFICATION
] o S| 2 |zi8| Q|2 | & |5 |22|L|o-|&s &
o w | ¢ |px@| @ |2 ® | W S
@ = | E|E|E | &
o < a
y
i B 6| 2 |5]|62]| 64 05
y 3 3
[ Sandy Silt (ML), gray, moist, stiff, low plasticity, trace shells. |
L L _-10
30 |- - i
i | >< 7| 2 |6 70 1.25
/N 4
L L_-15
=% = -Stiff, fine to medium grained sand, trace coarse grained
8 30 | 91 1.0 sand, low to medium plasticity.
L L _-20
—40 - 2 -Medium stiff, trace roots.
i | 9| 4 |8 |48 71 0.1
y % 4
- 25
il 7 "] -Low plasticity, no roots.
- = 10 10 |17 e e TP .
/| 7 | Silty Sand (SP-SM), gray, wet, fine to coarse grained sand.
8 .30 :
h|‘[ trace organics.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
N GROUP DELTA CONSULTANTS, INC.| oF THis BORING AND AT THE TIME OF DRILLING. FIGURE
- SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-15 b
WITH THE PASSAGE OF TIME. THE DATA =
= Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.

CONSULTANTS
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-RW023

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/3/2012 10/3/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 65.9 19 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- ElsEle | &
= |- (¥ s 1882z |&|3|5 |2
& |3_|F| 2|52l |ul| = | 8|35 2]enl2g ¢
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
z <8 || 2 |Eez|s |2 | 2 o Ea A EAER &g DESCRIPTION AND CLASSIFICATION
o W= = 0|0 |l | G| 2| vd or|E e
8 |ad [3|3|Bxe|a|c| 88|87 [°F°
@ - = |z |&]|E | o
&) < a
6
i = 1] 7 |[15]32| 9% 15
E Silty Lean Clay (CL), gray, moist, mediam stiff, medium ~— |
L L_-35 plasticity, trace organics.
|55 |
3
i B 122 4 |8 |35 0.75
/N 4
{7 “TCTlayey S (ML), gray, moist, very stiff, low to medium |
L L _-40 plasticity, trace organics.
60 |-
7
i B 13| 10 |20 |32 | 89 2.75
A 10
-1 Silty Sand (SP-SM), gray, wef, very dense, fine to medium ™~
= L -45 “] grained sand, coarse gravel.
60 ]
=8 = sE g 100
i B Boring terminated at 65.9 ft.
5 | Groundwater not measured.
Boring backfilled with bentonite grout.
L L -50
70 |-
| . =
| L -55
IGROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' ; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-15
WITH THE PASSAGE OF TIME. THE DATA -15 ¢
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-HSA064

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/15/2012 10/15/2012 100f1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 8 19 17.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
= | 5|8|E |§
= z & o % 0z z | & g S | = £
g8 [8_|F|2|52e|E|u | = | 8|35 2 |xnlggl ¢
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
E <3 a z [E2z| 3|72 2 |o Ea & =825 o s DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - = T4 o0
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
@ R
o < o
— TToT-T] Adificial Fill {a
B 15
1 Silty Sand (SM), light brown, dry, loose, fine grained sand,
B — S-1 4 719 45 PA : few fine roots, few shell fragments, trace dark brown clay
3 . seams.
—S — 6 plasticity, some oxidation, few sea shells.
B R-2 6 14 | 24 | 95 >4.5
NaEb 7
B —10 T “["Clayey Silf (ML), olive brown and gray, moist, very siiff, low |
3 plasticity.
— S3| 4 7|27 25
| /| 3
—10 | 2 grained sand, few shell fragments, frace organics.
i R4| 3 |7 |35 82
— y 4
B 5
N 0 i
— S5| 0 4 42:20 RN ]
| / \ 4 7 [ Alluvium (Qa)
Silty Clay (CL), light gray and gray, moist, medium stiff,
—15 | 0 medium plasticity, trace shell fragments.
B R-6 4 g |37 ( | | | Al ]
— 4 [ Silt (ML), gray, moist, medium sfiff, micaceous:
B —0 [ Silty Clay {CL), gray, wef, very soff, liftle shell fragments. ~
L 0
— X S-7 0 1 42 43:20
1
B Boring terminated at 19 ft.
20 Groundwater not measured.
— Boring backfilled with tamped cuttings.
B -5
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-16
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A A-HSA066

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/15/2012 10/15/2012 100f1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 8 21.5 21.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
|z iy
A w 2w . = (@] | E @
= o0n= F =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
& <3 3 g |k g |3 |2 2 |9 ra & Io E’ 7 2 s DESCRIPTION AND CLASSIFICATION
o w= = o| o Z [ md o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
4 %52 |2|E |8
[=] < o
= T-1 Artificial Fill (a
B-1 cP
B —20 1 Sandy Silt (ML), light brown, dry, fine grained sand, none to
1 low plasticity, trace dead ice plant.
9 ]- Hard, increase in fine grained sand, no plasticity, no ice
B — R2| 11 |21 110 | 90 >4.5 1 plant, trace fine roots.
| y \ 10
|5 | ] : :
1 1 -Medium stiff.
i | 15 S-3 g 5110
B — = 1 Silty Sand (SM), grayish brown, wet, Toose, fine grained — |
2 | sand, trace organics, trace shell fragments.
i B R4| 3 |8 [33]| 83|48 PA
| A 5
10 :_Sinﬁmt'(hﬂ[},_g?a?is'ﬁ brown, moist, soff, fine grained ~— ~ |
N — 0 1 sand, little oxidation, micaceous.
| 10 S5| 1 2|38 . ; -
— 1 1 Alluvium (Qa)
| 1 Sandy Silt (ML), gray, moist, soft, fine grained sand,
B — { micaceous.
0 8 1 8ilty Sand {SM), gray, moist, very loose, fine grained sand, |
B — R6| 0 4 |42 75 | micaceous.
- y X 4 . :
15 7' TSty Clay {CL), Tight gray, moist, medium Stff, mediom |
B — 0 plasticity.
| 5 S7| 3 6 | 51 A _ _ L _ ]
K / 3 / [ Silty Fat Clay (CH), gray, moist, soft, high plasticity.
5 1 . ) . .
— R-8 3 6 |46 | 73 71:39 -Brownish gray, medium plasticity, some oxidation,
3 micaceous.
B 0 -Gray, very soft, trace shell fragments, H2S odor.
S9| 0 0 | 56 51:24
= L0 0
L | Boring terminated at 21.5 ft.
Groundwater not measured.
N | Boring backfilled with tamped cuttings.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-17
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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CONSULTANTS

BORI N G RECO RD PROJECT NAME PROJECT NUMBER HOLEID
Ballona Wetlands Restoration Project LA-962A A-HSA067
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/10/2012 10/10/2012 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi} BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in. 8 16.5 12.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
(T e I ™
o w I = O £|E «
z z a|l o [Qe=lZz |8 | & | o |2_|E
g |e_|r| 2 |52t |uw| 2|8 |aE|z|zn28 £
T E @ w W leEw| L 14 = 2 O el e E (4]
= S8 || & |E22( 2|2 2 | ¢ |&& E: =225 =9 DESCRIPTION AND CLASSIFICATION
B |4 |3 2 |zE8|2 |2 | & | 5|22 u|o|E5] §
o w <| o ([Hem| @ |Q » | W 5
@ =l E|2|E |©
=) < o
= Arfificial Fill (af)
B — Silt (ML), light brown, dry, low plasticity.
B —10 P A Silty Clay {CL), brown, moist, soft, Tow fo medium plasficity, |
1 few oxidation, trace calcite, slightly micaceous.
i — R1| 2 |4 |36 74 0.25
| 2
-5
— 0
i s2| 1 [3 |46 0.5
— 2
R Ay ]
—5 "Alluvium (Qa)
B — R-3 ; 6 | 36| 78 0.75 Silt (ML), olive brown, moist, medium stiff, trace fine
3 grained sand, no plasticity, highly micaceous.
-0 L 0 Clayey Silt (ML), light brown, wet, soft, trace fine grained
S-4 0 2 | 48 sand, low plasticity, few organics, trace sea shells.
i — 2
K —0 7_ /| Fat Clay (CH), olive brown, wet, medium stiff, trace fine
1 grained sand, high plasticity, some oxidation, trace shell
B — R5| 2 5 |40 | 79 69:37 fragments, trace calcite or salt, micaceous.
| 3
15 W TSIt ML), mottled gray and orangish brown, weft, very soff, ~ |
B — 0 low plasticity, some to mostly oxidation, trace shell fragments,
s6| 0 0|45 trace organics.
i — 0
R 5 Boring terminated at 16.5 ft.
B Groundwater not measured.
B Boring backfilled with tampered cuttings.
—20 |
B —-10
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
: i SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-18
WITH THE PASSAGE OF TIME. THE DATA -
o Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW027

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/24/2012 9/24/2012 10of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 13 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
5 LlE|e | o
= |z |8 c|88Z|=z[(8| 8|58
8 o cl 2 B2 Elu | = | §|2F] = |xnl28] &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
E <3 + 2 e 2= |2 2 |o Ea | E Eh %9 DESCRIPTION AND CLASSIFICATION
o i~ = 0| & Z | o = o
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
@ R
a < a
T~ Artiticial Fill (a
B . Silty Sand with Gravel (SM), light brown, dry, fine to coarse
grained sand, fine to coarse gravel.
= 10
—° B 3 Silty Sand (SM), brown, moist, loose, fine grained sand,
R-1 5 12121 | 94 trace clay seams, trace rusted metal.
i B A 7
= 5
-1 Sand with Silt (SP-SM), brown, wet, fine grained sand, =~ |
L - -1 trace wood ~2" long and ~1/2" wide.
10 |-
i | I SH-2 23 | 103
= 0
Elastic Silt (MH), gray, wet, very soft, high plasticity. =~~~ |
15 |
0
i » 83| o |0 71:33/0.25
/ \ 0 - Brown, few shells, few rootlets, micaceous.
- -5
JAluvium (Qa)y — ~ ~ ~ T T T T T T T T T T T
i B Silty Sand (SM), gray, wet, fine grained sand, few shell
| 90 | -1 fragments, trace fine rootlets, micaceous.
B = SH-4 35| 83
| . —
£ |10
-1 Sand with Silt (SP-SM), gray, wet, medium dense, fine” ~— ~ |
5 - "] grained sand, H2S odor.
{GROUP THIS SUMM;-A-R.Y- Aépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y 2 SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-19
WITH THE PASSAGE OF TIME. THE DATA - a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW027
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/24/2012 9/24/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 13 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w =T = (@] 2| E %]
= o0BZ 5 =
g (8 (2| 2E22|2|5 | 51832 2|enlegl ¢
= ;gmméﬁatrx = gw;iu_lLLlF-ch) I
z <8 |8l 2 |5 2|22 | 2|¢ Ea k17 35 &g DESCRIPTION AND CLASSIFICATION
o w= = (=) = - e
8 |d |33 |g¥e|2|c |8 |58 ] @
b - =1 z|&|E |8
&) < a
9
i - s5| 14 |29
/\ 15
L 15
7 -1 -No recovery.
i | R6| 8 |18
A 10 Tity Sand (SM), gray, wet, [oosé, fine grained sand, frace |
L - shell fragments.
E —-20 4
X S-7 4 10
B . /N 6
[Sand (SP), gray, wet, very dense, finé grained sand, trace |
=36 |~ 38 organics, trace fines.
E R-8 | 50/5" |100| 24 | 100
L 25
—40 |- 18 -Dense.
i | RO| 21 |47 |28
26
L L -30
|45 [
14
i - s-10| 18 |38
/\ 20
| . -
L L -35
[ Silty Sand (SM), gray, wet, firm, fine grained sand, low ~ |
5 - plasticity, trace shell fragments, micaceous.
IGROUP THIS SUMM:AR.Y- ;mépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-19 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW027
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/24/2012 9/24/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)

GDC_LOG _BORING 2011 L-962_PART 1.GPJ GDCLOG.GDT 1/24/13

DELTA

CONSULTANTS

Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

Hammer: 140 Ibs., Drop: 30 if. 3.875 13 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
w Zu= — g ;"‘E g g
= ; |CoZ| 2 | =& S | 2
g (B |22 E2<|2 (5| 518|352 |enlegl
= ET E w éff;.; o e 3 o= | W Lup-:f—_) I
E <3 = z [E2z| 3|2 2|9 ga| o [Eal2 = & s} DESCRIPTION AND CLASSIFICATION
B |57 |53 (283(3 2| 85|82 B|°FEE B
=) ] | s |Yexa| @ | © o » | w x
@ ol = E|E|E |8
s | %)% | & ____
5 T
L L. R-11] 4 9 | 34| 8 | 88 - E
A 5 g 3
: |40 R
A Fat Clay(CH), dark brown, moist, stiff, fine grained sand,” ~ |
N - / high plasticity.
55 |- /
4
i | s12| 5 |11 58:31 1.5
y 6 /
L L_-45 /’.‘
~ 1711 Sandy Silt (ML), gray, wet, medium stiff, fine grained sand,
" - ; low plasticity
L 60 |
L 1 ISH-1 4 21 | 107 | 50 0.75
= L-50
Silty Sand (SM), greenish gray, wet, dense, fine to coarse |
L - -] grained sand, trace fine gravel, multi colored sand and gravel.
| 65 |
1"
il | S-14| 22 |42
20
L L -55
70 |- ) ! .
5 { -Gray, medium dense, fine grained sand.
. 1 S-15| 8 |22 29 g
/N 14
(N - Boring terminated at 71.5 ft.
Groundwater not measured.
N 60 Boring backfilled with bentonite grout.
|
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' 3 3 SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-19c¢c

E-161



Cascade Drilling

Hand Auger

BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW028
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/22/2012 10/22/2012 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY

N. Briffa/lE. Ycoy P. Kashighandi

HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)|

BORING DIA. (in)

GROUND ELEV (ft) | DEPTHELEV. GW (ft)
5 ¥40/1.0

TOTAL DEPTH (ft)
5

DURING DRILLING

DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTE

wn

Y /na

AFTER DRILLING

(feet)
PENETRATION
RESISTANCE

DEPTH (feet)
ELEVATION
SAMPLE TYPE
SAMPLE NO.

(BLOWS /6 IN)
BLOW/FT "N"
MOISTURE (%)
DRY DENSITY (PCF)
PASSING #200 (%)

ATTERBERG LIMITS

(LL:PL:PI)
POCKET PEN (TSF)
OTHER
TESTS
DRILLING
METHOD

DESCRIPTION AND CLASSIFICATION

GRAPHIC
LOG

GDC_LOG _BORING 2011 L-962_PART 1.GPJ GDCLOG.GDT 1/24/13

@

Artificial Fill (a
] Sandy Silt (ML), brown, dry, fine grained sand, trace fine

avel.
Silt (ML), brown, moist, low plasticity, few shells.

Alluvium (Qa)

1] ilt (ML), brown, moist, low plasticity, few shells,
Y llminations of Silty Clay (CL) and Peat (Pt):

little oxidation.
Peat (Pt), dark brownish gray, moist.
Sifty Sand (M), gray, wet, fine grained sand. ~ ~

ty Clay (CL), gray and brown, moist, medium plasticity, |';

Boring terminated at b Tt.
Groundwater encountered at 4 ft.
Boring backfilled with tamped cuttings.

GROUP
N\

r

GROUP DELTA CONSULTANTS

370 Amaploa Ave., Suite 212
Torrance, CA 90501

DELTA

CONSULTANTS

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

, INC.

FIGURE

A1-20
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW030
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/4/2012 10/4/2012 1 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 41.5 6.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
L |z P iy
= w I = (@] | E @
= CoZ 5 =
g |8_|F| S IEze|2 || 5| 8l3g] 5 |wanlegl ¢
= ET E w [Z P * ol = 2lo S Ww|Wwel5 S—_) I
E <3 + 2 e 2= |2 2 |o Ea | E Eh %9 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w < | o oF o
8 |d (3| Z (5882 |c |8 |g|g2 g [P ©
@ - =l z|&|E |9
a < a
— ] T~ Artiticial Fill (a
B —5 Silty Sand (SM), brown, dry, fine to coarse grained sand,
few roots/grass.
- — 7 7| VT () J
—5 = 0 Fat Clay (CH), light gray, moist, very soft, fine to coarse
X 2 0 o |85 72:40 grained sand, high plasticity, trace shells.
- _D 0
=10 0 -Gray, trace organics, trace shell fragments, H2S odor.
3 3| 2 |81 | 51 70:37|0.05
o |5 1
B | Silty Sand (SM), gray, wet, very loose, fine to medium™ ~ ~ 7
L - grained sand, low plasticity, trace shell fragments.
—15 |
0
i | 4 g 0 31
B 7 -Medium dense, none to low plasticity, slight H2S odeor.
B 15 5 14 39|31 92
B 25
+ -
|
{GROUP THIS summ;\é\r ;AIPPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-21
WITH THE PASSAGE OF TIME. THE DATA 21 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW030

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/4/2012 10/4/2012 2 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash J. Wright P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi){ BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 41.5 6.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
[ I Ty
Zws —_ = | E o
z |z |g€|o|G82|z|E|E 5|2 |8
& o E| & e F w > S |25 z |ew 28] ¢
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
& <3 3 g |[E2z[ 3|2 2 |9 ra & EQ|2E 2 s DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - = T4 o0
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
@ R
[=] < o
B 3 11 -Loose, fine to coarse grained sand, no plasticity, no HZS
[ 3 5 1 odor, little to some shells/shell fragments.
—-20 /\ 2
—30 - 8 1 -Medium dense, fine to medium grained sand, none to low
7 12 (28| 25 | 99 .| plasticity, trace shells.
[ 25
A 16
35 | : ;
3 - I -Loose, fine grained sand.
i 8| 3 |9
—-30 6
40 | 1 - . . -
X 6 1 -Fine to medium grained sand, low plasticity, some shells.
o 9 5 |10
.35 /\ 5 i85d
L | Boring terminated at 41.5 ft.
Groundwater not measured.
N | Boring backfilled with bentonite grout.
45 |
- L—-40
+ -
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION KH55H
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW032

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/14/2012 9/14/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 8.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- Llgle |z
= |- (¥ s 1882z |&|3|5 |2
& |3_|F| 2|52l |ul| = | 8|35 2]enl2g ¢
= ET El W = P * ol = 2lo 5| W |w 2 s S—_) I
= <o ﬁ z E22| (2| 2|2 |&&| 2 |EREE <9 DESCRIPTION AND CLASSIFICATION
o o= = ol B Z lpd| = 14 o
a o 2 = ﬁ a o g fa 2 e g OFIGE|l &
@ - = | & |&|E |o
=) < o
— B1 T-| Artificial Fill (a
B - Silty Sand (SM), brown, dry, fine to coarse grained sand,
few fine to coarse gravel, little organics.
B -5
—° — 15 -Loose, decrease in organics, no coarse gravel.
i s2| 6 |7
— /N 1
- 0 3 . e ecmn o wge o sewe oo e o seeg o s
Alluvium (Qa)
i B Fat Clay (CH), gray, wet, high plasticity, trace sea shells,
10 slight H2S odor, micaceous.
5 SH-3 58 | 66 71:43
— Vane Shear = 0.42 ksf
- |5
—15 L 0 ‘No shells, no H2S.
i S4| 0 |0 |60
— /N 0
B —-10 . S —_ —_—
[ Silty Sand (SM), gray, wet, some shell fragments. No
= | recovery in shelby tube.
20 |
|- SH-5 40 | 83 | 28
| =
& 15
{GROUP THIS SUMMAR;Y APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-22
WITH THE PASSAGE OF TIME. THE DATA 22 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW032
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/14/2012 9/14/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 8.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
=1 . & —
= = | o | ®|E L
= |z |g]c|88E|lz|8|E|g|5.|2
B |8_|E|2|B2e|2|u | 5| 8|35 = |anleg ¢
= ET E w [EEHl B | & E | ¥ |o% 0|u2ES To
= <3 3l 7 |Eez| = |2 2 |o|&Ex|s|Eq2 E %9 DESCRIPTION AND CLASSIFICATION
& |47 |5 2 |z88|0|e | .| 5 |ed|L|oF|&Es &
=) ] | s |Yexa| @ | © o » | w x
@ ol = E|E|E |8
s | %)% | &
— 8 -1 - gray, wet, medium dense, fine grained sand, micaceous.
L s6| 9 |20 -
— /N 1"
B 20
30 ; T :
— -] -Increase in silt, no recovery in shelby tube.
5 SH-7 34| 89
B 25
|35 8 s ’
- 11 | -Dense, decrease in silt, ~15%.
L s-8| 17 |37
A 20
B L -30 s B e e e e i
[ Sand Silt (ML), gray, wet, medium stiff, fine grained sand,
- | micaceous.
|40
TR 3
L R-9 4 9 | 35| 85
o = y % 5
I L
g B 35
5 7' A Sandy Silty Clay (CL), gray, wef, soff, fine grained sand,” |
g - il / medium plasticity, micaceous, trace shell fragments.
(=]
ob-45 /
& g 0
@
- X s10] 0 |0 36:13 0.5 /
&l . 0
= T /
o -
&
- 40 ﬁé o — e — S
5 Sand (SP) | gray, wef, medium dense, fine o medium
ol grained sand, few coarse grained sand, trace shell fragments.
) e
%
o g
o|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
4]
IS GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
I 3 : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
2 r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION T
WITH THE PASSAGE OF TIME. THE DATA =
o Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW032
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/14/2012 9/14/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 8.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
|z Iy
A w 2w . = (@] 2| E @
= co= 3 a =
g |8_|F|2|E22|2|a| 5| 8|35 =|xn2g ©
r | &% w 2ok |z | E| R |o5| §|ul(58 Zg
= Lo Q g |Fezl 2|2 2| o |HGT| 2 |EQ2 = <9 DESCRIPTION AND CLASSIFICATION
o U= = ol o Z |pd| 5 [ o
8|2 |Z|3|g¥g|2 | ||| E|7]°" ©
@ R
o < o
— 20
B R11| 26 |43 | 21 | 104
— Yy % 17
B L -45 L s e e S e S e
[ Silty Sand (SM), gray, wet, dense, fine grained sand, frace
L | organics.
55
. 7
B S-12|1 21 |43 21
A 22
B L-50
=60 . 17 -Very dense, micaceous, dark brown wood fibers in organics
S-13| 45 |95 28 and silt.
§ - 50/4"
B L -55
— L 3 No Recovery. Hole collapsed when inserting rod for next
R-14| 32 |82 sample.
B L 50/3"
B —-60 e S
[Sand (SP), gray, wet, very dense, fine to medium grained
N | sand, trace organics (wood fibers).
70
— 27
" S-15| 44 |91
— /N 47
(N Boring terminated at 71.5 ft.
B Groundwater not measured.
N 65 Boring backfilled with bentonite grout.
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-22
WITH THE PASSAGE OF TIME. THE DATA - Cc
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW033
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/11/2012 9/12/2012 1:0f 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drrilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)

Hammer: 140 Ibs., Drop: 30 if. (Auto/Manual) 3.875 71.5 6.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
I Il =<
o w| . |[Zuz| o || 0| E|E &
= o0 = o = =
g [8_|F|2l52e|E|u| = | 8|35 2 |enl2g] ¢
= = I . =
r <8 [y Q E & g § 5 g o | gz & % E} St o % DESCRIPTION AND CLASSIFICATION
& | @ |5 2 |z88|8|e | & |5 |ed| b|o-|&s] %
o o <| & |Weo| @ | © a @ | w <
? e =& |2|E |2
= < o
— -] Artificial Fill (af)
B B 1 sand with Silt (SP-SM), yellowish brown, dry, fine grained
4 sand.
B [ | -Moist.
— | T TE L e
[ — Fat Clay (CH), gray, wet, medium stiff, high plasticity, trace
| 5 organics, trace sea shells and shell fragments, slight H2S
— 3 odor, trace burned wood or charcoal.
| R-1 3 7 | 63| 59
L0 4
L 10
= 2
| S-2| 3 7
-5 4
—19 - -Soft, no H2S odor, trace fine grained sand.
SH-3 76 75:42
§ 10 Vane Shear = 0.25 ksf
20
= 14
| S4| 26 |54
15 28
— ity Sand (SM) with clay Taminations, gray, wet, fine ~ |
L grained sand, few shell fragments, slight H2S odor, pocket of
I -{ light brown fine grained sand.

GROUP DELTA CONSULTANTS, INC.

370 Amaploa Ave., Suite 212
Torrance, CA 90501

THIS SUMMARY APPLIES ONLY AT THE LOCATION

OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER

LOCATIONS AND MAY CHANGE AT THIS LOCATION

WITH THE PASSAGE OF TIME. THE DATA A1-23 a

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW033
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/11/2012 9/12/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. (Auto/Manual) 3.875 71.5 6.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w =T = (@] 2| E %]
= o8 Z 3 =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
S |Egluly|ESalE|e | E| %2y &|u258 Zo
- <8 |2 2 | o212 |2 |¢ AR JE &9 DESCRIPTION AND CLASSIFICATION
o w= = (=) = - e
£ |3 |Z|3|skE|2|8 |25 |8[E2 |70
= |z |&]|E | o
a < a
_ -No recovery
| SH-5 47 | 73 | 30
—-20
30
= 3
B S-6 4 6
—-25 [/ \ 2
N Sandy STt (ML), gray, wet, Stiff, fine grained sand, trace — |
E 8 shell fragments.
5 S-7 18 | 38 1.25
— /N 20
. 1T STty Sand SM), gray, wet, fine graned sand, trace shell~ — ]
— | fragments.
L35
5 SH-8 30| N
—-30
— Sandy STt (ML), gray, wet, medium STt fine grained sand, |
L low plasticity, trace shell fragments.
40 4
B X S-9 2 5 28:310.75
—-35 |/ \ 3
— [Fat Clay (CH]), gray, wet, medium stiff, high plasticity. |
=49 - Vane Shear = 0.7 ksf
|- SH-1( 42 | 82 53:31/ 0.5
—-40
| .
— T-1 Sty Sand (SM), gray, wet, medium dense, fine grained |
(N | sand.
IGROUP THIS sumﬁké;r- ;m-épues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-23 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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370 Amaploa Ave., Suite 212
Torrance, CA 90501

BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW033
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/11/2012 9/12/2012 30of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi){ BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 ip. (Auto/Manual) 3.875 71.5 6.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (D) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ el oy
= w . |BUEl . | = o | €|k 2]
T z a|l g |Co=|Zz |8 | & | g |2_| =
o] >| =z |[EZ2w]| ® & | Oz 9| o
T |25 |5| @ |ZEa|E |8 | & |8 a5 E|Ee5Y g
& L8 3 g |[E2z[ =[P 2|0 Fa|l o |z JE %9 DESCRIPTION AND CLASSIFICATION
S ENHERHE E AR RS R
o w < & |¥rm| @ | O o o | w *
? T2 e |2|E |8
0 < o
f— 7
B S11 9 |13
—-45 4
—55 ; :
- 18 -Very dense, trace organics, micaceous.
i R-12] 34 |76 27
—-50 42
—60 - ) -Interbedded with layers of Clayey Sand (SC), gray, wet,
s-13| 5 |21 medium dense, fine to medium grained sand, trace organics
i —-55 16 in (SC).
65 ;
- 18 -Trace organics.
R E R-14( 20 |33
o —-60 13
I+
g i -Gravels (drill rig chatter)
3 — [ Poorly Graded Sand with Gravel (SP) gray, wet, dense, |
Sk fine to coarse grained sand, fine to coarse gravel, drilling mud
é — mixed in sample.
=70
= — 14
- S-15| 15 |34
& 65 19
N Boring terminated at 71.5 ft.
8 — Groundwater not measured.
- Boring backfilled with bentonite grout.
5 -
o
g —
o
o
[+7]
o
o]
-
o
o
o

GROUP DELTA CONSULTANTS,

INC THIS SUMMARY APPLIES ONLY AT THE LOCATION

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER

LOCATIONS AND MAY CHANGE AT THIS LOCATION

WITH THE PASSAGE OF TIME. THE DATA A1-23 ¢
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW036
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/17/2012 9/17/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 9.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E %]
= 00Z 5 =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
= Fg || wu [28a| K| £l ¥ |o% 6|25 To
e Lo ﬁ g |Fezl 2|2 2 | o|&GE| & |EQ2 7 <9 DESCRIPTION AND CLASSIFICATION
o TR = P55 | » Z |lgd| Ij|oF|E o
8 |d (3| Z (5882 |c |8 |g|g2 g [P ©
@ - = |z |&]|E | o
=] < [
= E Base (~15").
i = [-1--1- 1 Artificial Fill (af)
Silty Sand (SM) , light brown, wet, very loose, fine grained
B — sand, few gray clay seams.
- 5
5 -
3
i B S1 112" | 1
B TAlwiom (@) T T T T T T T T
- 0
Fat Clay (CH), gray, wet, soft, micaceous, high plasticity in
L 10 [ clay, trace oxidation.
Vane Shear = 0.3 ksf
5 SH-2 42 |1 78 60:32
- L .5
-1 = o H2S odor.
B S-3 0 1 69:38
B /N 1
B iity Sand . gray, wet, fine grained sand, micaceous, |
Silty Sand (SM), T, fir d'sand,
L 10 H2S odor, trace shell fragments.
20 [
|- SH-4 26 | 97
+ —
B Sandy Silt (ML), gray, wet, soft, fine grained'sand, ~ ~ |
- | 15 micaceous, H2S odor, few shell fragments.
IGROUP THIS SUMM;;\R.Y- ;mépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-24
WITH THE PASSAGE OF TIME. THE DATA -24 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW036
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/17/2012 9/17/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 9.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
T e I Iy
= w =T = (@] 2| E %]
8 ol & 2 2.l # E :"‘_’ s [3= ;‘ rnll8l o
= Eg b w 885 E | £l ¥ |o% 6|25 To
z <3 ? z 22/ s (2|2 |o|ga|=|FalzE &3 DESCRIPTION AND CLASSIFICATION
o U= = ol o Z |pd| 5 [ o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
b - =1 z|&|E |8
o < o
6
i s5 1 |2 0.25
B /N 1
B Fat Clay (CH), gray, wet, medium stiff, micaceous, trace ~ |
- 20 shell fragments, high plasticity.
30 |
B I SH-6 60 | 65 | 95 (63:32/ 0.5
B “1 Silt with Sand (ML), gray, wef, very sof, fine grained sand, |
L | o5 micaceous, trace shell fragments, low plasticity.
L35 |
0
i s7| o |1 0.25
B /N 1
B [Silty Clay (CL), dark gray, moist, sfiff, low fo medium ~ ~ |
L .30 plasticity, few fine grained sand.
40 |
B I SH-8 22 | 106 1.75
B " A Sandy Clay (CL), gray, wet, soft, fine grained sand, Tow to —
B —-35 "/ ;1 medium plasticity.
45 [
4
|- S9 4 10 50 0.25
. /N 6
+ —
B Silty Sand (SM), gray, wef, fine grained sand, trace™ ~ |
= 40 organics.
IGROUP THIS SUMM;;\R.Y- ;mépues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-24 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW036
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/17/2012 9/17/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 9.1 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w =T = (@] 2| E %]
= 0= -3 a =
g |8_|(F|2IE2e|2 |5 | 5| 8|35| = |an28 ¢
= EE |wl w é Eeo| L | = # |0 Gl wwEelSFE To
z <8 =l 0 == g |0 i o [z 35 %o DESCRIPTION AND CLASSIFICATION
o = = o| O < | m-d o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
(%] a = = > < | E 8
El(z | &
| ISH—1C 25 | 101
B [ Silt (ML), gray, wet, soft, Tow to medium plasticity, few fine
- |45 grained sand.
55 |
1
5 S-11 1 4 0.75
B /N 3
- |50 organics.
60 |
6
i R12[ 5 |9
B y 4
B [Silty Clay (CL), gray, wef, soff, medium plasficity, few ~ ~— ~ |
L | .55 organics (wood chunks ~1/8" in diameter).
L 65 |
8
B S-13| 8 17 0.25
B /N 9
B Sand (SP), gray, wel, very dense, fine to medium grained ~ |
L |60 sand, trace fines.
70 [
28
i S-14| 29 |59
A 30
L | Boring terminated at 71.5 ft.
Groundwater not measured.
N | Boring backfilled with bentonite grout.
- 65
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-24
WITH THE PASSAGE OF TIME. THE DATA - c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW039

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/17/2012 9/17/2012 10of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 8.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
Zu= — g ;"‘E g g
g |z |2 c|eed|lz|8 | e|g|2_|E
& |S_|rlZ|E32Elul| | 8|2E| z|enl28| &
T |58 |u|l v |BSa|E|x | E| 2|0k &|ull5E Zg
E <8 7 & |[E2z| |2 2 o Ea ol ] %9 DESCRIPTION AND CLASSIFICATION
& (Y4 |s| 2 |z@Q|8|e | & |5 |83 |oF|ES| &
=) ] | & |¥m| @ | C o » | w x
i 1715 & | 2|E |8
a < a
— T~ Artitical Fill {af)
1 Silty Sand with Gravel (SM), brown, dry, fine to coarse
- - -I- | grained sand, fine gravel, few organics.
AAluvium (@a) ~— T T T T T T T T
B 5
Fat Clay (CH), olive brown, moist, soft, micaceous, high
B - plasticity, few oxidation.
5
B 1
5 S-1 1 2 65:37| 0.5
— /N 1
B L0
=10 L -Gray, wet, trace shell fragments and sea shells, no oxidation,
SH-2 57 | 69 68:37 slight H2S odor.
Vane shear = 0.4 ksf
B —-5 e S S GP A Ty Vy A N TS e e i
[ Silty Sand (SM), gray, wet, fine grained sand, some shell
L | -] fragments, H2S odor, low plasticity, possible organic.
15
T 0
i s3] o |0 33
[ 0
i 10 i . A |
-1 Sand with Silt (SP-SM), gray, wet, dense, fine grained
18 i ‘I'] sand, few shell fragments.
20
[ 8
B R4 | 26 |49 | 22 | 104
s A 23
& —-15 — e — — — — — — A
1 Silty Sand (SM), gray, wet, very Toose, fine grained sand,
- I ‘| some silt, micaceous.
GROUP THIS summ,‘e\R.\rl :AI;PL!ES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' g ) F SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-25
WITH THE PASSAGE OF TIME. THE DATA - a
e Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BO Rl NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW039
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/17/2012 9/17/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)

Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 8.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
Tl I Th
Zws = glE | &
z |z |g| o282z (2|8 5|2 8| oo
e |e_|F| 2|52 - |u || §|aE|z|xez5] £
S |Eg|lo|luw|dta| | | E | #|e5| 0 |uB(58 To
= <3 = g |E2z| = |2 2|9 ra ;l'- =125 %9 DESCRIPTION AND CLASSIFICATION
T (|4 |s| 2 |z89|8|e | & |5 |83 3|oF|Es &
o ] | o |Yem| @ | O a @ | w x
@ = = [z |2|E |8
s | *|% | &
[ 2
L S5| 1 4
— /| 3
B 20
30 _—
— 8
1 R6| 19 |46 | 27 | 97
B y N 27 -Dense
i —-25 o S PR e
Silty Clay (CL), gray, wef, soff, trace fine grained sand,
E | trace shell fragments, low to medium plasticity.
|35
— 0
il S-7 1 3 40:15/ 0.5
= /N 2
i —-30
e Sandy Clay (CL), gray, moist, stiff, some fine grained sand,
SH-8 20 | 108 30:-1411.75 medium plasticity, trace medium grained sand, trace organics.
B Vane shear = 1.9 ksf
" —-35 SO ) s e ]
Silty Sand (SM), gray, wet, medium dense, fine to coarse
il | | grained sand.
|45 ——
= 8
. S9| 12 |25
— /N 13
= 40 ]
Poorly Graded Gravel with Sand (GP) greenish gray, wet,
e | very dense, medium to coarse grained sand, fine to coarse
subrounded gravel.

GROUP DELTA CONSULTANTS, INC.

370 Amaploa Ave., Suite 212
Torrance, CA 90501

THIS SUMMARY APPLIES ONLY AT THE LOCATION

OF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-25 b

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW039
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/17/2012 9/17/2012 3of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 8.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
e |
= w | Z2wF| . = O £ |E @
= 562 < =
g |3_|F| S IEze|2 o | 5| 8l3g] = |enogl ¢
= ET E w éf.:a Ele E g Q% | LLII—:CI) I
I <8 (3| 2 |gez|= |2 2 | o|&Ea|x|EazE %9 DESCRIPTION AND CLASSIFICATION
& = (3] 2 [z88| 9 |e | & |5 |22| L|oF|55| &
o ] | o |Yrm| @ | Q o @ | w x
. 7125 |2]E |8
a < o
— 8
B R-10| 30 |77 | 14 | 118
— 47
B 45
= | " sand, some fines.
55
— 3
i s-11| 5 |13
— 8
B 50 o e o e e o o o i
| Silty Clay (CH), gray, moist, stiff, high plasiticity, trace
L | rootlets ~1/16" in diameter.
L 60
— 3
5 S-121 5 13 1.75
— 8
B L -55 e S s v
| Sand (SP), gray, wet, dense, fine to medium grained sand,
5 | trace fines.
L 65
[ 12
B S-13] 19 |41
— 22
= —-60
=70 L 13 - Light gray, wet, very dense, fine grained sand, trace medium
S-14| 19 |52 grained sand, trace fines.
— 33
L Boring terminated at 71.5 ft.
B Groundwater not measured.
n 65 Boring backfilled with bentonite grout.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-25
WITH THE PASSAGE OF TIME. THE DATA - c
Exffiiea Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW041
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/20/2012 9/20/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 6.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E @
g%%%gg;gfﬁ%g%:;man
S |JEg |l ulgfalle | E|§|e%| & |u238 Zo
T <3 ? z [E22| 5|5 2| g &g A ElR &g DESCRIPTION AND CLASSIFICATION
. w= = nol o = m - 14 o0
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
@ - =z |s|E |8
o < [
B1 T-| Artificial Fill (a
B B Silt with Sand (ML), brown, dry, little organics, no plasticity.
| 5
B [Alluvium (@a) ~— — ~ T T T T T
—5 B Silty Sand (SM), gray, wet, fine grained sand, micaceous,
i . I SH-2 31| 88 | 45 few oxidation, trace fine rootlets.
| -0
Fat Clay (CH), gray, wet, very soft, high plasticity, trace =~ ~ |
L — organics, H2S odor.
10 [
0
i - S-3 0 0
0
i 5
Sandy Silt (ML}, gray, wet, fine grained sand, low plasticity,
L — little shell fragments, 1 sea shell ~1.5", H2S odor.
15 [
B - I SH-4 33 | 81
| —-10
| Silty Sand (SM), medium dense, few shellfragments. ~ ~ |
20 [
8
i = S5 9 [19 17
/ \ 10
L 15
| Fat Clay (CH), gray, wet, medium stiff, high plasticity, frace™ |
| — shell fragments.
- Z
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-26 a

DELTA

CONSULTANTS

Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW041

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/20/2012 9/20/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 6.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E %]
= 0= -3 a =
g |8_|F|2|E22|2|a | = | 8|35| = |anl2gl 2
S | Eg ||l w ||l E|le | E | & 0% 4 |ukl5 To
= <3 = E2z s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o L= = o| © Z | md [
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
. 715 & |£|E |3
=] < [
Vane shear = 0.5 ksf
| — SH-6 52 | 67 75:42 c
i 20
L / - o .
// | Lean Clay (CL), gray, wet, medium piasticity, trace shell
L — fragments, 1 sea shell ~1.5".
30 [
0
| — S-7 0 0 40:20( 0.5
/N 0
i 25
B B 4 T LA i o it o e e e
Interbedded layers of Silty Clay (CH) and Sandy Clay (CL}:
L — -Silty Clay (CH), gray, moist, medium stiff, medium
plasticity.
L35 [
1 -Sandy Clay (CL), gray, wet, medium stiff, fine grained
5 -~ S8 2 7 20 sand, trace shell fragments, trace fine rootlets.
5
i 30
|~/ A Lean Clay (CL), gray, moist, medium stiff, frace fine grained |
L — sand, medium plasticity.
—40 1™ 8 Vane shear = 0.8 ksf
B — RO 11 (27 | 21 | 103 33:1311.25
16
| 35
45 — i
0 -Wet, very soft, trace organics.
|- L S-10 o 1 0.25
1
| 40 [ |
[ A Fat Tlay (CHY), gray, wet, medium stiff, fine grained sand, |
5 = high plasticity, micaceous.
- 2
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y % SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-26 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW041
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/20/2012 9/20/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 6.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- ElsEle | &
= |- (¥ s 1882z |&|3|5 |2
& [e_|F| 2 |E2¢|c|w | » | 8 |2E| = |x0|28] €
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
E <3 + 2 e 2= |2 2 |o Ea | E Eh %9 DESCRIPTION AND CLASSIFICATION
o w= = 0| B Z | od = 74
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
¥ 7= 2| 2|E |8
o < o
Vane shear = 0.8 kst
| — SH-11 28 | 94 0.75
| 45
55 [ : ; :
1 -Moist, stiff, trace fine grained sand.
B . S-12] 3 7 59:34{1.25
/N 4
i 50
| Well Graded Sand with Gravel (SW) gray, wet, dense, fine |
L — to coarse grained sand, fine to coarse gravel, trace fines,
*+| gravels up to 2".
60 [ '
32
5 -~ R-13] 31 68| 9 [ 131 6
37
i |55
ol prisie
i — RN
- 3
—65 20 i Sand (SW), gray, wet, fine to coarse grained sand, few fine
- S-14| 22 |45 5’: to coarse gravel, gravels up to ~1".
- 23 .
L —-60 Boring terminated at 66.5 ft.
Groundwater not measured.
N — Boring backfilled with bentonite grout.
70 [
| |65
| |
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-26
WITH THE PASSAGE OF TIME. THE DATA - c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW043
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/19/2012 9/19/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 8.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
w Zu= —_ g ;"‘:.:‘ g g
= . |lCGZ| = ) = | =
E|B_|E|2|E22|2|u| = | 8|35 = |xaleg @
= ET E w [EEHl B | & E | ¥ |o% G|u2ER To
E <3 = z [E2z| 3|2 2|9 ga| o [Eal2 E & s} DESCRIPTION AND CLASSIFICATION
& |47 |5 2 |z88|0|e | 4|5 |2d|L|oF|&Es &
=) ] | & |¥m| @ | C o » | w x
? 1% 2 |2[E |8
=] < o
B1 Artificial Fill (a
o I Sandy Silt (ML), brown, dry, none to low plasticity, fine
- grained sand, few roots.
B ABAMuvium(@a)y — ~ ~ ~ ~ ~ ~ ~ - T T T T T T T T T
L5
B Fat Clay (CH), olive brown, moist, medium stiff, few
| oxidation streaks, trace fine grained sand, high plasticity, H2S
—5 0 odor.
| — X S-2 0 1 49 05
/N 1
| —0
—10 1™ -Gray, wet, soft, few fine grained sand, micaceous, trace shell
- SH-3 53 | 104 59:34/10.25 fragments, H2S odor.
| Vane shear = 0.5 ksf
| -5
15 [
0
i - s4| o |1 |80
1
10 Sand (SP), gray, wetl, fine grained sand, some shells above
18 = shelby tube, no fines.
20 [
i l SH-5 29
15 Fat Clay (CHY), gray, wet, soft, trace fine grained sand, high™
. Bl plasticity, 1" layer with mostly shell fragments and wood
chunk above (width of sampler)
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
F SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-27
WITH THE PASSAGE OF TIME. THE DATA - a
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

CONSULTANTS
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW043

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/19/2012 9/19/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi){ BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEYV (ft) | DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 8.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
5 LlE|e | o
= z & o % 0z z | & g S | = £
& |S_|F| z2 539t |u| = | 8|25 z|x0l28| &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
& <3 3 g |k g |3 |2 2 |9 ra & Io E’ 7 2 s DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w ] < | o oF o
8 |2 |Z|5|8k3|a|c|B|g |88 [°°
= | & |&|E |o
[=] < o
0
B — S6| 0 1] 60 63:35
B —-20
—30 -Stiff, dark gray, no shells, no wood, trace fine grained sand,
- SH-7 33 1.25 no ring samples.
| Vane shear = 1.25 ksf
o5 7 A Sandy Clay (CL), gray , wef, stiff, fine grained sand, =~ |
L " " /4 medium plasticity, trace wood pieces.
35 [
5
5 — S-8 5 " 47:27
/N 6
i 30
40 [ A : ; .
5 71 -Soft, increase in fines, few wood fibers >1" long, trace black
- R9| 3 5 132 | 89 7] inclusions.
2
| L-35 A
/1 -Medium Stiff, fine to medium grained sand, trace wood
- /1 fibers.
45
= S-10 0.75 4 Lean Clay (CL), gray, wet, medium stiff, medium plasticity,
B 1 trace fine grained sand, trace wood fibers.
i L—-40 Ve
- o
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-27 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW043
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/19/2012 9/19/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 8.8 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
|z Iy
A w 2w . = (@] 2| E %]
= ogs -3 a =
g |8_|(F|2IE2e|2 |5 | 5| 8|35| = |an28 ¢
S |Eg|lu|lulEta|l|x | BE|® |05 &|ull58 Zo
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o = = o| O < | m-d o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
‘ ATIEE|RIE |8
=] < [
2 7~7 7| Vane shear = 0.65 ks
| — R-11| 4 10 | 37 | 85 44:2410.75 “
Yy % 6
L —-45 organics.
55 [
0
i - s12| 2 |6
/N 4
50 Sand with Gravel (SP), gray, wet, very dense, fineto ~ |
L — medium grained sand, few coarse grained sand, few fine to
coarse gravel, coarse gravel up to 2.5".
L 60 [
47
- R-13| 50 |100| 16 | 112
B 50/4"
| —-55
L 65 [
16
i - S-14| 17 |34
/N 17
L — Boring terminated at 66.5 ft.
Groundwater not measured.
N — Boring backfilled with bentonite grout.
i 60
70 [
i 65
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-27
WITH THE PASSAGE OF TIME. THE DATA - c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW044
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/19/2012 9/19/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 9.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] | E @
= 00Z 5 =
g (8 |52 |E22| 2|5 | 51835 2]wngg ¢
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
= <8 3| 2 |E nzlsl2|2|¢g ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w < | o oF o
8 |d (3| Z (5882 |c |8 |g|g2 g [P ©
@ - = | & |&|E |o
=) < o
— T-| Ardificial FIll (Qa
B - Sandy Silt (ML), brown, dry, fine grained sand, none to low
plasticity.
- S - 1T ()
—5 - Fat Clay (CH), olive brown, moist, medium stiff, trace fine
i I SH-1 58 | 63 84:5210.39 grained sand, high plasticity, trace calcite, trace oxidation.
B Vane shear = 0.75 ksf
B 0
=10 L 0 -Wet, very soft.
i s2| o | 153
— /N 1
B -5
=15 L -Moist.
SH-3 42 | 76 64:37|0.32
B - Vane shear = 0.55 ksf
B —-10
—20 | 0 A -Gray, wet.
i s4| o |1 /
= /N 1
- 15 ~7 7 T Fat Clay (CH), gray, wet, mediurm Stiff, fine grained sand, ]
4 high plasticity, little shells in middle of sampler.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-28
WITH THE PASSAGE OF TIME. THE DATA -28 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW044

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/19/2012 9/19/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 9.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- clglg | &
= |z |8 o |B8E|lz|(8|&|5|2_|2
e |S_|elZ|E32Elul|l x| 8|2 =|nnl28| &
et = % w w é ol W w = § Q 75 w|WE=IS5T I
z <8 4| 2 |E22(s (2|2 |¢o|&a|2|£Q = 29 DESCRIPTION AND CLASSIFICATION
o w= = o| 8 Z | o = 4
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
g 1712 & |2|E |3
o < a
— Vane shear = 0.55 kst
| SH-5 38 | 77 58:34{ 0.5
B 20
30 ;
— 0 -Moist, few shell fragments.
i s6| 0 |3
— /N 3
— 7= T CTayey Sand (SC), gray, moist, fine grained sand, redium —
n | o5 " A1 plasticity, trace organics, trace shell fragments.
L 35 |
5 I SH-7 24 | 103
B L-30
—40 | 5 -Wet, loose.
i s8| 4 |6
— /N 2
B Sand with Gravels (SP), gray, wet, medium dense, fine fo ~ |
n = medium grained sand, fine gravel.
45
[ 16
|- R9| 17 |35 21 | 109
— 18
- |40
GROUP THIS sumru;ARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-28 b
WITH THE PASSAGE OF TIME. THE DATA -
- = Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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Ballona Wetlands Restoration Project LA-962A B-RW044
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/19/2012 9/19/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 9.2 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
=1 — I'% —
= ~ | S| E2E | &
s 1z |8 (8822 |2| 2|22 2] logl o
o] z |E 4 2|25 O
T |E3 |G| |BEa|E |8 | E |5 |e3| 8|25 Zg
= <9 J 7 |gez| = |2 g2 |9 Ex o | EolE %0 DESCRIPTION AND CLASSIFICATION
o w= = Bo|lo|le | G| £ |nd or|& o
8 |ad |Z| 3 |E¥e|a|g| 8|88 [°F ©
@ = 2| & |&|E |o
[ < [
— 10 -Loose.
s-10| 7 9 Note: Most of sample fell out with sand catcher on.
— 2
B Lean Clay (CL), gray, moist, medium stiff, trace fine grained
L sand, medium plasticity.
|45
55
I 3
i R-11 3 8 | 33| 89 39:21(0.75| C
[— 5
B | Sand (SP), gray, wet, dense, fine to medium grained sand, |
L |50 trace coarse grained sand, piece of wood ~3/8" in diameter.
L 60
I 11
i S-12| 11 |32
— 21
L |55 dense, medium to coarse grained sand, fine to coarse gravel.
L 65
— 17
B S-13| 22 |57
- I~ 35
sk Boring terminated at 66.5 ft.
= B Groundwater not measured.
5L Boring backfilled with bentonite grout.
0 f—
o
o
ol —-60
]
70
2 -
]
ha B
E -
=
NI- -
8
é B -
|
er 65
o
e OUP
o|GR THIS SUMMARY APPLIES ONLY AT THE LOCATION
oIS GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
o = ; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
o r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-28
WITH THE PASSAGE OF TIME. THE DATA -28 ¢
S Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW047

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/18/2012 9/18/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 11.6 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- Llgle |z
= |- (¥ s 1882z |&|3|5 |2
& |S_|F| z2 539t |u| = | 8|25 z|x0l28| &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
E <3 a ol g =S |2 2 |o Ea & zo Eh o s DESCRIPTION AND CLASSIFICATION
o = = o| O Z | ;o o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
@ R
o < o -
‘11 Artifical FlII (af)
— B-1 5
B Silty Sand with Gravels (SM) light brown, dry, few
—10 organics.
- Alluvium (Qa) ~ ~ ~ ~ ~ ~ T T T T T T T
i - Sandy Silt (ML), olive brown, moist, soft, fine grained sand,
| 5 none to low elasticity.
. 2
i X s2| 2 |4 60
| 5 [N 2
- | Lean Clay (CL), olive brown, wet, medium stiff, medium =~ —
L plasticity, trace fine grained sand.
—10 - Vane Shear = 0.6 ksf
5 SH-3 50 | 74 40:18/0.25
0
- | Fat Clay (CH), gray, wet, very soft, high plasticity, ~ =~~~ |
- micaceous.
L 15
L 0
i s4| o0 |0 0.15
| 5 [\ 0
B -Medium stiff, not micaceous, laminations of light pinkish
- SH-5 65 | 59 82:5000.75 brown Clay with Sand, some sea shells in upper portion of
[ 10 sample, strong H2S odor.
s Vane shear = 0.9 ksf
— A Sandy Clay (CL), gray, wet, soft, fine grained sand,” |
| 4 medium plasticity, few organics, trace shell fragments,
. A/ micaceous.
(L]
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y : SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-29
WITH THE PASSAGE OF TIME. THE DATA - a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW047
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/18/2012 9/18/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 11.5 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
|z Iy
A w 2w . = (@] 2| E %]
2 o] & e E% o| £ E :"‘_’ 8 % = ;‘ rnll8l o
= Eg b w 885 E | £l ¥ |o% 6|25 To
T <3 ? z [E22| 5|5 3 |o|Fa|e|za SE &g DESCRIPTION AND CLASSIFICATION
o TR = P55 | » Z |lgd| Ij|oF|E o
4 lad (3| % |E¥a8|a|c | |8 |82 8| [°7] ©
@ - = |z |&]|E | o
=] < [ _
B 0 v
| S-6 0 4 84 48:27 A
|15 [ 4
B -Moist, very soft to very stiff, few fine grained sand, low to
. SH-7 23 | 105 -2 2% «-| medium plasticity.
-20
= -1 Silty Sand (SM), gray, moist, loose, fine grained sand, |
n -1 some fines, trace shell fragments.
L35
= 2
| s8| 3 |8
|25 5
= Sand (SP), gray, wet, medium grained sand, trace coarse |
- grained sand, trace fine gravel.
40
- . SH-9
L -30
45
- 3
|- S-10| 5 11 57:36( 1.5
|35 6
| =
|
IGROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-29b

DELTA

CONSULTANTS

Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW047
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/18/2012 9/18/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 66.5 11.6 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
|z Iy
A w 2w . = (@] 2| E %]
= 00Z < =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
S |Egluly|ESalE|e | E| %2y &|u258 Zo
= <3 =8 2 s |p 2|9 ez |8 2E 9 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w < | o oF o
8 |d |Z| 5|82 | |g|E5| g [°F°
|8 [@
B 4 -Moist, soft.
| R-11| 4 9 |135| 78 52:30(0.75 Vi b < Ok
R A 5 ane snear = U,
_ 7/ -
- B ~1 Silty Sand (SM), gray, wet, medium dense, fine grained
L sand, trace organics.
55
. 11
i S-12| 12 |22
|45 P\ 10
= [ Sand (SP), gray, wet, very dense, fine to medium grained
L sand, few coarse grained sand, few fg.
60 26
= Ems 50/4" |100 | 19 | 108
L -50
= Poorly graded Gravel with Sand (GP) gray, wet, dense, |
L medium to coarse grained sand, fine to coarse gravel,
- subangular gravels.
L 65
L 17
B S-14| 18 |35
| 55 VN 17
L Boring terminated at 66.5 ft.
- Groundwater not measured.
N Boring backfilled with bentonite grout.
70
__-60
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-29
WITH THE PASSAGE OF TIME. THE DATA - c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW049

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/1/2012 10/1/2012 10of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi){ BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 69 17.6 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
5 LlE|e | o
= |z |¢]| o |88E|z|8|2|5|2 |2
8 o cl 2 B2 Elu | = | §|2F] = |xnl28] &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
& <3 2 & |g Bz S|P 2 |9 ra ol bt =k <9 DESCRIPTION AND CLASSIFICATION
o w= = (o} ] = | o+ = o
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
@ R
[=) < o
B-1 T~ Artiticial Fill (a
B Silty Sand with Gravel (SM), brown, dry, fine to coarse
— grained sand, fine to coarse gravel.
—15
§ [ Silt (ML), brown, moist, medium stiff, Tow plasticity, frace™ ~
— roots.
5
| 3
i s2| 4 |8
/N 4
10
—10 ) -Olive brown, low to medium plasticity, trace dark brown clay
5 W R-3 4 12 1 31 | 81 1.25 seams.
8
— Vane Shear = 0.7 ksf
—5
—15 -None to low plasticity, increase in roots, highly micaceous,
B B SH-4 37 | 74 | 55 [84:43|0.25 o clay seams.
— Vane Shear = 0.5 ksf
B Elastic Silt (MH), dark brown with orange spots of Silt, high
L0 plasticity, trace hair or fiber, trace shell fragments.
= AANuvium (@Qa)y ~— ~ ~ ~ ~ ~ T T T T T T T T T T
i | Lean Clay (CL), gray, wet, soft, low to medium plasticity,
L 20 some laminations and pinholes of oxidation, micaceous.
2
| B X S5 1 3 277
/N 2
| =
—-5
B A o e e — e e e e e o o e e
= Fat Clay (CH), gray, wef, medium stiff, trace fine grained
5 sand, high plasticity, micaceous, H2S odor.
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
y 2 SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-30
WITH THE PASSAGE OF TIME. THE DATA - a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW049

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/1/2012 10/1/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 69 17.6 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E @
= 00Z < =
g (8 |52 |E22| 2|5 | 51835 2]wngg ¢
= ET E w (2S5l E |z £l ¥ |o% 6|25 To
E <3 + 2 e 2= |2 2 |o Ea | E Eh %9 DESCRIPTION AND CLASSIFICATION
o = = o| O Z | ;o o
8|2 |Z|3|5¥g|2 | ||| E|”]e" ©
@ R
o < o
Vane Shear = 1.0 kst
| B SH-6 63 | 62 67:34/ 0.5
Y /
B 2 e e TS P, e i
- // | Silty Clay (CL), gray, wef, medium stiff, few fine grained
L sand, low to medium plasticity, trace shell fragments, slight
| H2S odor.
30
3
B . R-7 4 9 |32 | 89 1.0
y 5
L -15
—35 -Moist, stiff, trace fine grained sand, medium plasticity, trace
i = SH-8 28 | 96 40:17|1.25 rootlets.
— Vane Shear = 1.1 ksf
20
. T-1 Silty Sand (SM), gray, wet, medium dense, fine to coarse
L grained sand.
|40 |
- 10
B R-9| 10 |23 | 22 | 105
13
_-25
| 45 | . _ it
9 -Fine grained sand, trace seams of Elastic Silt.
i — s10| 9 |21
/\ 12
—-30
{GROUP THIS summ;\é\r ;m.PPuES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
' ; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION K9230B
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW049
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/1/2012 10/1/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 69 17.6 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|8|E |§
= z & o % 0z z | & g S | = £
g |&_|F|2|529|E|a| 5| 8|37| = |xnl2g ¢
S |55 |l v Bt E | | E|F|05] @|ulE8 Zo
E <3 7 & |[E2z| |2 2 |o Ea ol F= %9 DESCRIPTION AND CLASSIFICATION
o W= b= wo|lo|lw | G| 2 |nd or|E o
8 |ad [3|3|Bxe|a|c| 8|8 |87 [°F°
@ - = |z |&]|E | o
o < o
14 -Dense, fine to medium grained sand, trace fine gravel.
| B R-11] 20 |48 | 18 | 106
A 28
L35 a
- '.: Sand with Silt (SP-SM), gray, wet, medium dense, fineto ~ |
L -] medium grained sand, few coarse grained sand.
| 55 |
- 16
i S-12| 14 |29
/\ 15
L-40
- Silty Clay (CL), gray, moist, sfiff, few fine grained sand, =
L medium plasticity, trace organics.
—60 4 Vane Shear = 1.0 ksf
5 . R-13] 5 13131 | 85 39:16| 1.0
8
45
les | Ao ! sl
J_—H-14 [ No recovery
—-50 3 Sand (SP), gray, wet, dense, fine to medium grained sand,
B S-15| 14 |37 | 21 trace fines.
| B /N 23
- Boring terminated at 69 ft.
70 Groundwater not measured.
[ Boring backfilled with bentonite grout.
—-55
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-30
WITH THE PASSAGE OF TIME. THE DATA - c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-HSA051
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/16/2012 10/16/2012 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi} BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 ip. 8 215 6.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
i | | 2 ™
= w| . ([Zuwz|lo s | 9 2|E 7]
= o0= = o = =
§ |&_|F|2|E22|2|a| 2| 8|35 z|xnldg] &
; Ew wl w é Fo| L | € = 2o G| wlwelSE E U]
E <3 J & |52zl 2|2 2 |90 Ea ol 3 T L DESCRIPTION AND CLASSIFICATION
B |97 |E| 2 |283|3 |2 | 8|5 (82| E|oFE B
o w | o |¥rm| @ |9 o » | w x
. 7% &[] |8
=) < o
— Artiticial Fill (af)
B-1
B | 5 Clay (CL), brown, dry, low to medium plasticity, trace
organics, trace sea shells, few fine roots, trace white residue.
B | -Moist
- 0
— S2| 2 6 | 17
| 4 -Firm, no snail shells.
— — 1 -Soft, light brown and gray, moist, medium plasticity.
| R3| 2 |5 |42]| 76
-0 3
B - P AAlluvium (@a) — T T T T T T T T T
B | sS4 ; 4 Interbedded layers of Silty Clay (CL) and Clayey Silt (ML),
2 gray, wet, soft, fine grained sand, few oxidation, trace fine
- N / rootlets, micaceous.
10 B | Clayey Silf (ML), gray, wet, very soft, Tow plasticity, frace ~ |
B - 0 oxidation, some small to large shell fragments, H2S odor.
| R5| 0 |2 |49 68
-5 2
B - ||| ] ETastic Siif (MH), gray, wet, very soft, few fine grained sand,
0 medium plasticity, few shell fragments, few tan color blebs of
B | S-6 0 0 87:44 organics or CH, strong H2S odor.
B 0
—1° - 0 -Trace fine rootlets.
| R-7| 0O 1 [103]| 43
—-10 1
| B 0 -Increase in shell fragments.
- S8 5 [12 _ e e
7 T 1] Sandy Clay (CL}, gray, wet, sfiff, some fine grained sand,
i - \ 1| trace sea shells, H2S odor.
20 NH|
— 0 \\ {1
| R9| 2 6 | 17 [ 111 \ 11
L 15 4 Rl
» Boring terminated at 21.5 ft.
— Groundwater not encountered.
| Boring backfilled with tamped cuttings.
— Strong H2S odor occurred at ~20'. H2S reading of >150 ppm.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
- GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
: 5 SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A
WITH THE PASSAGE OF TIME. THE DATA -
A Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW053
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/24/2012 9/24/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 13.7 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
L |z P iy
A w 2w . = (@] | E @
= 00Z 5 =
g |8_|F|2|E22|2|u | 5| 8|35 2 |waleg ¢
= ET E w [Z P * ol = 2lo 5| W |w 2 s S—_) I
= <8 |4| 2 |[Eez|= |2 2|9 ez S| ERFE %0 DESCRIPTION AND CLASSIFICATION
o [T = B0l o | w < | o oF|& o
8 |d (3| Z (5882 |c |8 |g|g2 g [P ©
@ - = | & |&|E |o
=) < o
T-| Artificial Fill (a
B Silty Sand with Gravel (SM), brown, dry, fine to coarse
- sand, fine to coarse gravel.
10 .
§ ARANwvium (@a) — ~ ~ ~ T T T T T T T
—5 0 Lean Clay (CL), olive brown, wet, very soft, trace fine
- S-1 0 0 48:27 grained sand, highly micaceous, interbedded layers of Fat
- 0 Clay (CH).
| 5 /| Fat Clay (CH), dark brown and gray, moisf, medium stiff, ~ ~ |
L high plasticity.
—10 Vane Shear = 0.8 ksf
5 — SH-2 66 | 61 66:39
0
—15 0 - Gray, wet, very soft, few sea shells.
i — s3| o |0
/N 0
|5 "1 Silty Sand (SM), gray, wet, fine grained sand, low plasticity, |
o little shells, H2S odor.
20 [
|- . SH-4 34| 87 | 35| 284
| -
—-10
{GROUP THIS SUMMAR;Y APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-32
WITH THE PASSAGE OF TIME. THE DATA -32 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RW053

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/24/2012 9/24/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi) BORING DIA. (in) | TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 13.7 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- clglg | &
= |z |8 o |B8E|lz|(8|&|5|2_|2
e |S_|elZ|E32Elul|l x| 8|2 =|nnl28| &
= Fg ol uw [Bia|E|e | E | & |05 & |ul|58 o
E | S8 |82 |E22|s|2|2|e|Bx| (R 2s DESCRIPTION AND CLASSIFICATION
a. | G* s 3| 3 Z | g3 = o
g |3 |3 3|82 2|88 |3|22|g(° e o
o o = z |l 2|E 3
gl | &
4 - Loose, trace shell fragments.
i - s5| 4 |8
/N 4
|15
B - No H2S odor.
B — SH-6 29 | 92 30
—-20
—35 16 - Dense
i = s7| 17 |34 15
17
-25
—40 12 1 -No recovery
i = R8| 7 |13
- 6 shell fragments.
—-30
|45 [~ ]
| — X S9 1 2 47:271 0.5
/N 1
|35
= /
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-32 b
WITH THE PASSAGE OF TIME. THE DATA <
- = Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW053
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/24/2012 9/24/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 13.7 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
A w 2w . = (@] 2| E @
= o0n= F =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
S |Egluly|ESalE|e | E| %2y &|u258 Zo
E <3 a ol g =S |2 2 |o Ea & zo 25| % s DESCRIPTION AND CLASSIFICATION
o w= = (@] = m- e
8 |d |33 |g¥e|2|c |8 |58 ] @
(%] = = > < | E Q
x o o
o < o
Silty Clay with Sand (CL), gray, moist, stiff, fine grained
| — SH-1( 20 | 108 32:17| 2.0 sand, medium plasticity, micaceous.
- Vane Shear = 1.5 ksf
|40
55 [ ; :
2 Sandy Clay (CL), gray, wet, soft, fine grained sand,
- s-11| 3 8 65 0.25 medium plasticity, micaceous.
i 5
—-45
—60 - Moist, very stiff.
— SH-13 34 | 87 38:13| 2.5
B Vane Shear = 2.2 ksf
|50 % | Fat Clay (CH), gray, moist, sfiff, high plasticity.” ~— ~ ~ ]
L 65 |
0
i — S13[ o0 | 1 15
/N 1
|-55
70 [ . ) "
- Very stiff, trace fine grained sand.
B = SH-14 39 | 81 81:53] 2.0
- Boring terminated at 71 5%~~~ ~ ~ ~ ~ " 7]
B Groundwater not measured.
- Boring backfilled with bentonite grout.
60
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
: SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-32 ¢

DELTA

CONSULTANTS

Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RWO055

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/25/2012 9/25/2012 10of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 16.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= o o —
= ~ | S| EE | &
= |z |E| o882z |8 |g|5.|8
B |B_[5| 2 (E2e| 2|5 | = | 8|3=| 5 |auleg ¢
= EZ E w |2 = » i = 2o S| W |w 2 s g T
E <8 J & |[pez| = |2 2 o Ea ol ] %9 DESCRIPTION AND CLASSIFICATION
o > = nol o = m - o 1
5|2 |Z| 3 |6Eg|a |8 ||| " T]°7 ©
@ = 2| z|&|E |8
g l®|l3 |E
— T Arificial Fill {a
B |15 Z:Z i Silty Sand with Gravels (SM) brown, dry, fine to coarse
-1 grained sand, fine to coarse gravel.
—S - 1 Silty Sand (SM), brown, moist, very loose, fine grained
S-1 2 3 3 | sand, trace coarse grained sand, trace oxidation, trace shell
i 10 1 - | fragments.
- - '7/""11ruviim—(gaj ————————————————————
—10 | Fat Clay (CH), olive brown, wet, medium stiff, high
SH-2 42 | 78 52-241 plasticity, few thin layers of oxidation (vertical), trace shell
- | 5 fragments, micaceous.
= / Vane Shear = 0.7 ksf
—15 - 0 / -Light olive brown, moist, trace fine grained sand, micaceous.
i s3| o |3 0.75
L0 3 /
20 / . —
- -Gray, H2S odor, seams of light gray, dry, very stiff Silt.
SH-4 65 | 60 0.5
i -5 / Vane Shear = 0.5 ksf
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
D GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-33
WITH THE PASSAGE OF TIME. THE DATA - a
A, Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RWO055

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/25/2012 9/25/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROF)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTHELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 16.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w =T = (@] 2| E %]
= o8z < =
E|B_|E|2|E2=2|2|u| = | 8|35 = |xaleg
S |Egluly|ESalE|e | E| %2y &|u258 Zo
- <8 |2 2 | o212 |2 |¢ AR JEl &9 DESCRIPTION AND CLASSIFICATION
o w= = (=) = - e
8 |z |3|3|5¥&|2|8 |8 5|82 g|°T]°3 ©
@ - = |z |&]|E | o
a < a
= 1 -No recovery.
i R5| 1 |2
BTN A /
- | )T TSand with Silt (SP-SM), gray, wet, Tine gramed sand. —
i - I SH-6 26 | 61
B - 1 Silty Sand (SM), gray, wet, very Toose, fine grained sand, ~ |
1 H2S odor.
30
= 0
| S7| 1 3
15 |/ \ 2
— : Sandy STt (ML), gray, wet, soft, fine grained sand, none o |
L 1 low plasticity, micaceous.
35 - :
f 5 - ]
| R8| 8 |14|39| 78 | 59 0.25 ]
—-20 6 ]
— S T STty Sand (SM), gray, moist, median dense, trace fine |
L | grained sand, micaceous.
40 - ;
. 10 - '
i s9| 10 [20 3 :
25 |/ \ 10 B :
n T STty Clay with Sand (CL); gray, moist, SUff, fine grained — — ]
= \ 11| sand, medium plasticity, trace shell fragments.
|45 - s {1
i 8 R10[ 5 [11]|22] 83 32:14{ 1.0 NI
—-30 6 \
— STty Sand (SM), gray, wet, dense, fine fo coarse grained
" | sand.
IGROUP THIS sumﬁké;r- ;m-épues ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
s . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-33 b
WITH THE PASSAGE OF TIME. THE DATA -
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI NG RECORD Ballona Wetlands Restoration Project LA-962A B-RWO055

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/25/2012 9/25/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 16.3 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
- ElsEle | &
= |- (¥ s 1882z |&|3|5 |2
& [e_|F| 2 |E2¢|c|w | » | 8 |2E| = |x0|28] €
S ez |oluw sl | E| &Y & |ER58 Zo
= <3 =8 2 s |p 2|9 ez |8 = %0 DESCRIPTION AND CLASSIFICATION
o w= = 0| B Z | od = o
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
@ R
=] < [
— 10
i s-11| 16 |32
L35 |/ \ 16
B - 20 -Medium dense, few fine gravel, decrease in fines.
B R-12] 19 |41 | 14 | 115
40 N 22
— Sandy SIIt (ML), gray, wet, soft, fine grained sand, trace ™ |
L medium grained sand, low plasticity.
L 60
= 0
i 813 1 |2 05
|45 1
— Fat Clay (CH), gray, moist, stiff, high plasticity, micaceous, |
- trace calcite.
L 65
— 4
B R-14| 8 15| 38 | 85 1.0
|50 7
g " 4 — — ]
~1-71 Silty Sand (SM}, gray, wet, Toose, fine to medium grained
= "] sand, few organics (roots).
70
. 1
i s15| 3 |7
—-55 |/ \ 4 R o O
(N Boring terminated at 71.5 ft.
— Groundwater not measured.
N Boring backfilled with bentonite grout.
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-33
WITH THE PASSAGE OF TIME. THE DATA - c
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW058
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/25/2012 9/25/2012 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft)| DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
[ e < oy
= w I = (@] | E @
= 00Z 5 =
g |8_|F|2|E22|2|u | 5| 8|35 2 |waleg ¢
S |Eglolu|da|E|le | E|f || &|E2358 o
E =8 14| & |k x| = 9 2 |o Ea | E Eh %9 DESCRIPTION AND CLASSIFICATION
o w= = ClOo | w < | o oF o
8 |d (3| Z (5882 |c |8 |g|g2 g [P ©
@ - = | & |&|E |o
a < a
T~ Artiticial Fill (a
B . Silty Sand with Gravels (SM) brown, dry, fine to coarse
grained sand, fine to coarse gravel.
§ B ";_ST[tM}_,dﬁ\fE brown, moist, medium sfiff, Taminations of ]|
oxidation, highly micaceous.
5 10 .
| - “ R1| 5 |12|18| 96 | 55
y 7
/ FatClay (CH), gray, moist, soft, high plasticify.” ~ ~ =~~~ |
10 |5 ;
| | X s2| 1 |2 58:302.25 S~ AT (Qa)
1 45
L - “ A /.| Sandy Clay (CL), orangish brown, moist, soft, fine grained
»-7| sand, medium plasticity, mostly oxidized.
| Fat Clay (CH), gray, moist, medium stiff, high plasticity, = ~ |
L - H2S odor, interbedded layers of peat and silt.
15 L0 Vane Shear = 0.65 ksf
B I SH-3 74 | 58 75:421 1.5
20 |5 by e .
2 - Soft, few oxidation, micaceous, no H2S odor.
E = R-4 1 3 |66 | 61
2
| . —
| /
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-34
WITH THE PASSAGE OF TIME. THE DATA -34 a
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BORI N G RECORD Ballona Wetlands Restoration Project LA-962A B-RW058

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/25/2012 9/25/2012 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Dirilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi} BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEYV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in. 3.875 71.5 15 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
i || o
Zwz| . = o | &|E @
T 1z (8o (B8E2(2]8|5]5.] 8] loal o
g C_) S ﬁ = E TL—| w > 8 o o Z|lxwm|Z0 =
T ES |w| Y bk | | E| ¥ |25 W|WHISF FO
= Se 2| & |B % = |2 2 | o |&& E: E2125 =9 DESCRIPTION AND CLASSIFICATION
G |4 (S| 2 [zu8|S |2 | 5|5 |82| L|oFEs &
a m | o |Yeao|(a | Q o | W S
@ - Sl El&|E |2
o < o
- Trace shell fragments, micaceous, HZS odor.
B I, SH-5 85 | 51 71:38

plasticity, trace shell fragments.

Vane Shear = 0.85 ksf

30 |15 :
i L. s6| 1 |3
2

| 35 [ 20
i | ISH-? 44 | 74

medium plasticity, trace shell fragments.

" sand.

to coarse grained sand, fine to coarse gravel, angular gravels.

GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
N FIGURE

GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING.

SUBSURFACE CONDITIONS MAY DIFFER AT OTHER

370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-34b
WITH THE PASSAGE OF TIME. THE DATA £
= Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.

CONSULTANTS

E-200
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A B-RW058
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 9/25/2012 9/25/2012 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 Rotary Wash N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 3.875 71.5 15 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4"), SHELBY (3") Y /na
= | 5|8|E |§
= z & o % 0z z | & g S | = £
& |S_|F| z2 539t |u| = | 8|25 z|x0l28| &
T |25 |u|l u|BSa|l|x | E| R0k &|ubl58 Zg
E <3 + 2 e 2= |2 2 |o Ea | E 2h %9 DESCRIPTION AND CLASSIFICATION
o = = o| O < | m-d o
8|2 |Z|3|g¥g|2 | ||| E|7]°" ©
? N
o < o
32
B - R-10| 28 |37 |13 |123
Yy % 9
55 |40 ; : ;
8 Silty Sand (SM), gray, wet, medium dense, fine grained
s-11| 8 18 sand, trace coarse grained sand, trace organics.
i B / 10
[ Lean Clay (CL), gray, moisf, soff, trace fine grained sand, ~ |
L - medium plasticity.
L 60 [—-45 ;
i | X s12| 1 |2 48:28/ 0.5
/N 1
—65 -0 9 -Hard, no fine grained sand, decrease in moisture.
i B R-13| 21 |47 [ 28| 9 >4.5
A 26
Sand (SP), gray, wel, very dense, fine grained sand, frace ~ |
n - coarse grained sand, trace fine gravel, few organics (wood
fibers).
70 (--55
17
E = S-14| 24 |53
/\ 29
L - Boring terminated at 71.5 ft.
Groundwater not measured.
| | Boring backfilled with bentonite grout.
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-34
WITH THE PASSAGE OF TIME. THE DATA - (o]
- Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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PROJECT NAME PROJECT NUMBER HOLE ID

BO RI NG RECORD Ballona Wetlands Restoration Project LA-962A C-HSA061

SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/16/2012 10/16/2012 1 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 8 31.5 16 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
= | 5|gl2 |5
z |z |4 (882|288 |52 |2
e |e_ |l 2 B39k |w S| 28| z |x0|28] €
- Eg E u (s & | E § o] & |E2158 o
= <3 I & |gez| s |2 2 | o|kE| e |EQ2 B E3e) DESCRIPTION AND CLASSIFICATION
& |87 |5 2 |z88|0|e | @ |5 |2d|L|oF|&s &
o ] | 5 |Yxm| @ | © a o | w x
@ T2l & |&|E |8
s |%*|< | &
T~ Arificial Fill (a
i —15 | silty Sand (SM), light brown, dry, fine grained sand, few
1 medium grained sand, trace dry brush.
i | 4 ; -Grayish brown, loose, few olive brown clay seams, no dry
R1| 4 |8 |5 ]9 |11 PA | brush.
| | y X 4
L5 - _—
i | 10 s2| 2
/N 3
i | 1 | -Very loose, increase in fines.
R3] 0 1 7| 88
N | A 1 ; i
0 L , 7 Alluvium (Qa)
5 s4| 5 | 8|18 225 Clay (CL), mottled gray and light gray, moist, very stiff, few
B — 3 fine to medium grained sand, medium plasticity, few
— oxidation, trace organics, trace pieces of shale.
w Clay with Sand (CL), gray, moist, stiff, fine to medium
B B R-5 19 | 111 1.0 grained sand, medium plasticity, few oxidation, trace pieces of
shale.
15 | 7"/ Sandy Silt (ML), moftled brown and gray, moist, medium™ |
1 - stiff, fine grained sand, low plasticity, trace fine rootlets.
S-6 8 67 05| PA T
i —0 ; /| Note: Auto hammer broke. Switched to down hole hammer.
1 A -Wet, very stiff, some fine grained sand, low plasticity,
fi [ R-7 7 23 |1 17 | 111 244 1 increase in sand at bottom.
il | y 16
20 |- — . .
>< 1 -Brown, fine to medium grained sand.
L | . S8 2 6
/N 4
! B 4 A . .
R-9 8 |25 |23 (102 | 52 PA - - /| -Mottled brown and gray, very stiff, fine grained sand, low
17 7 7 /) plasticity.
S ——————
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
i SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
r 370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1-35
WITH THE PASSAGE OF TIME. THE DATA - a
e Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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DELTA

CONSULTANTS

Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Ballona Wetlands Restoration Project LA-962A C-HSA061
SITE LOCATION START FINISH SHEET NO.
Ballona Wetlands 10/16/2012 10/16/2012 2 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Cascade Drilling CME 85 All Terrain Hollow Stem Auger N. Briffa P. Kashighandi
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft) | DEPTHIELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 if. 8 31.5 16 ¥ /na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Y /na
= | 5|8|E |§
= |z |¢]| o |88E|z|8|2|5|2 |2
8 |8_|E| S |E22|2|u| 2| 8|35| =|xueg ¢
S |Ez ol u Bl | E|F |05 &|UB58 Zo
T <3 ? z [E22| 5|5 3 |o|Fa|e|ZQ SE &g DESCRIPTION AND CLASSIFICATION
o o= = Dol o Z lpd| | o
S |d (2| |3ka|2|S| B |g|E2|¥E|°]°3| @
¥ 7= 2| 2|E |8
=] < [
4 Silty Clay (CL), mottled gray and brown, wet, medium sti,
| | 10 s-10| 4 6 | 36 trace fine grained sand, low to medium plasticity.
/N 2
[ Fat Clay (CH), mofiled gray and brown, wef, medium sfiff, ~— |
B B trace fine grained sand, high plasticity.
| -30. |-
2
B |15 R-11 7 111 38 | 83 55:27| 0.5
4
- - Boring terminated 31.5 ft.
Groundwater not encountered.
N - Boring backfilled with tamped cuttings.
35 |
- L -20
40 |-
L L_-25
|45 |
L L -30
| . =
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
~ GROUP DELTA CONSULTANTS, INC.| oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE
; SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A1-35b
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Depth (ft)

K Kehoe Testing & Engineering CPT Data Date: 15/0Oct/2012
T Office: (714) 901-7270 30 ton rig Test ID: CPT-001

Fax: (714) 901-7289 Project: MarinaDelRey

rich@kehoetesting.com Customer: Group Delta Consultants, Inc.

www.kehoetesting.com Job Site: Ballona Wetlands

Tip Stress COR Sleeve Stress Pore Pressure Ratio COR SBT FR
0 (tsf) 500 0 (tsf) 4 -2 (tsf) 8 1] (%) 8 2 (Rob. 1986) 12
1 1 rrrrrri | L L - — 0
: 1 1 1
= 1 F 1 F 1 E 10
1 F 1 F 1 | = .
- r. - - - - -
1 1 5 | =
: > ) - § i F——
- 1 C . ] -
1 E 1 L E 1 t T
. 1 ] 1
] L 1 ] B L | I Tl ] L 11 1 4 50
::;:r:lu‘r)nf:epth: 7016 (ft) FIGURE
E-204 A1-36 a

Test I0; CPT-001
File: 21501202C.ECF



Depth (ft)

80
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K
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E

Kehoe Testing & Engineering
Office: (714) 901-7270

Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com

CPT Data
30 ton rig

Date: 15/0ct/2012
Test ID: CPT-001

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

Tip Stress COR

Sleeve Stress

(tsf) 500 0 (tsf)

I

lllllllllIIIIIIIlllllllllIIIIIIIIIIllllllllIIIIII

Maximum depth: 70.16 (ft)

Page 2 of 2

Pore Pressure
(tsf) 8

1
S ]

F=NY

E-205

Ratio COR
0 (%)

SBT FR
2 (Rob. 1986)

[o4]

12

lllllllllIIIIIIIllllllllIIIII

Silty Sand

FIGURE

A1-36 b

80

S0

100

Test I0; CPT-001
File: 21501202C.ECF



Depth (ft)

K Kehoe Testing & Engineering CPT Data Date: 15/0Oct/2012
T Office: (714) 901-7270 30 ton rig Test ID: CPT-004
Fax: (714) 901-7289 Project: MarinaDelRey

rich@kehoetesting.com Customer: Group Delta Consultants, Inc.
www.kehoetesting.com Job Site: Ballona Wetlands
Tip Stress COR Sleeve Stress Pore Pressure Ratio COR SBTFR
0 (tsf) 500 0 (tsf) 4 -2 (tsf) 8 1] (%) 8 2 (Rob. 1986) 12

1 LI | 0o

—\

TN T O T N

30 |—
L

'""""I""""LM"""'I""""'I""""'

lllllllllIIIIIIIlllllllllIIIIIIIIIIllllllllIIIIII

Maximum depth: 68.56 (ft)

Page 1 of2 FIGURE

E-206 A1-37 a

Test ID; CRT-004
File: 21501 203C.ECF



Depth (ft)

50

60

70

80

90

100

K Kehoe Testing & Engineering
T Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com

CPT Data
30 ton rig

Date: 15/0ct/2012
Test ID: CPT-004

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

www.kehoetesting.com
Tip Stress COR Sleeve Stress
0 (tsf) 500 0 (tsf) 4
T T T T T T i T 1 i

Maximum depth: 68.56 (ft)
Page 2 of 2

Pore Pressure
(tsf) 8

1
S ]

E-207

0

Ratio COR
(%)

SBT FR
2 (Rob. 1986)

[o4]

lllll

lllllllllIIIIIIIlllllllllllllIlllll

12
50
| Interbedded
Silty Sand
Sand
Sty Sand 60
Sand Mix
Sand
Interbedded
Sand Mix
70
80
90
100

FIGURE

A1-37 b

Test ID; CRT-004
File: 21501 203C.ECF



Depth (ft)

20
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K Kehoe Testing & Engineering
T Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com

CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-026B
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

Tip Stress COR Sleeve Stress

0 (tsf) 500 0

(tsf) 4

'III"||IIII

IlllllllllIIIIIIIIIIllllllllIIIII

I
Ll Ll

Maximum depth: 52.39 (ft)
Page 1 of 2

Pore Pressure

1
S ]

(tsf)

8

E-208

Ratio COR
0 (%)

SBT FR
2  (Rob. 1986) 12

[o4]

Silty Sand

) T T T |

Interbeddad

Sand Mix

Interbedded

|

Silty Sand

Interbedded

Clay

Sand

Sand Mix

Interbedded

Silty Sand

llllllllll

Silty Sand

11

Silty Sand

Interbedded

Sand Mix

‘Sandy Silt

FIGURE

A1-38 a
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Test ID: B=CPT-0268
Fie: 21451212C.ECF



Depth (ft)
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T
E

Kehoe Testing & Engineering
Office: (714) 901-7270

Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com

CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-026B
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands

Tip Stress COR
(tsf) 500

o

(tsf)

Sleeve Stress

I

_''''""'I""""'I"'"""I""""'I"""'if‘z':>

""""'I""""'I"'"""I""""'|"""'l/’"

1

lllllllllIIIIIIIlllllllllIIIIIIIIIIllllllllIIIIII

Maximum depth: 52.39 (ft)

Page 2 of 2

Pore Pressure
(tsf)

1
S ]
o]

E-209

0

Ratio COR
(%)

8

SBT FR

2 (Rob. 1986)

12

IIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIII||||||_I_||I

lllllllllIIIIIIIlllllllllIIIIIIIIIIlllll

Sandy Silt =

Interbedded
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S0

100

FIGURE

A1-38 b

Test ID: B=CPT-0268
Fie: 21451212C.ECF



Depth (ft)

10

20

30

40

50

K Kehoe Testing & Engineering
T Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com

www.kehoetesting.com

CPT Data
30 ton rig

Date: 10/Oct/2012
Test ID: CPT-031
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands

Tip Stress COR Sleeve Stress

0 (tsf) 500 0 (tsf)

I

T T T T T T T T T 1 T 1

lllllllllIIIIIIIlllllllllIIIIIIIIIIllllllllIIIIII

Maximum depth: 69.62 (ft)
Page 1 of 2

Pore Pressure
(tsf)

1
S ]

8

T

E-210

Ratio COR
0 (%)

SBT FR
2  (Rob. 1986) 12

[o4]

LI LI L L 0
,} Interbedded

Clay

10

Illllllll

U_mmllllluliuj“ll

Silty Sand
ilty San 20

Sand

1
g
a
£
*

30

Silty Sand

Silty Sand

Silty Sand
Interbedded

FIGURE

A1-39 a

Test I0; CPT-031
File: 21001201C.ECF



Depth (ft)
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100

K Kehoe Testing & Engineering CPT Data
T Office: (714) 901-7270 30 ton rig
Fax: (714) 901-7289

Date: 10/0ct/2012
Test ID: CPT-031

Project: MarinaDelRey

rich@kehoetesting.com

Customer: Group Delta Consultants, Inc.

i

=

[

N Y | I L i 11 111 | Y T T T I | I | T T T | | Y T T T T I |
| Y T | I | T O T T l ) | I | T O l ) Y Y Y |
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Maximum depth: 69.62 (ft)
Page 2 of 2

E-211

www.kehoetesting.com Job Site: Ballona Wetlands
Tip Stress COR Sleeve Stress Pore Pressure Ratio COR SBT FR
0 (tsf) 500 0 (tsf) 4 -2 (tsf) 8 1] (%) 8 2 (Rob. 1986) 12
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Gr Sand

Sand Mix

60
Gr Sand

llllllll

Interbedded

70

80
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100

FIGURE

A1-39 b

Test I0; CPT-031
File: 21001201C.ECF



Depth (ft)

K Kehoe Testing & Engineering CPT Data Date: 13/Sep/2012
T Office: (714) 901-7270 30 ton rig Test ID: B-CPT-034
Fax: (714) 901-7289 Project: MarinaDelRey

rich@kehoetesting.com Customer: Group Delta Consultants, Inc.
www.kehoetesting.com Job Site: Ballona Wetlands
Tip Stress COR Sleeve Stress Pore Pressure Ratio COR SBTFR
0 (tsf) 500 0 (tsf) 4 -2 (tsf) 8 1] (%) 8 2 (Rob. 1986) 12

T T T T T 1 T 1

L P T T TT T interbedded
Clay

E

|

[

11 1 1

10

10

{Annn -
i 1

20

L1 I L1 1
£
a

III|III'TIIII|II_|Tr—|~/l_“I‘\J‘-‘

i —
Interbeddad
Silty Sand
SandySilt

I I
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Maximum depth: 63 .48 (ft)
Page 1 of 2

E-212

Test ID; B-CPT-034
Fie: 21351202C.ECF
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Fax: (714) 901-7289

rich@kehoetesting.com

K Kehoe Testing & Engineering
T Office: (714) 901-7270

CPT Data
30 ton rig

Date: 13/Sep/2012
Test ID: B-CPT-034

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

www.kehoetesting.com
Tip Stress COR Sleeve Stress
0 (tsf) 500 0 (tsf) 4
B T T T T T T T T i N T 1 i

Maximum depth: 63 .48 (ft)
Page 2 of 2

Pore Pressure
(tsf) 8
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E-213

Ratio COR
(%)

SBTFR
8 2 (Rob. 1986) 12
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Test ID; B-CPT-034
Fie: 21351202C.ECF



Depth (ft)

K
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Kehoe Testing & Engineering
Office: (714) 901-7270

Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com

CPT Data
30 ton rig

Date: 13/Sep/2012
Test ID: B-CPT-035
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands

Tip Stress COR
(tsf)

500

0

Sleeve Stress

(tsf)

I

|Wf\VW|wV\W

lllllllllIIIIIIIlllllllllIIIIIIIIIIllllllllIIIIII

Maximum depth: 66.86 (ft)

Page 1 of 2

Pore Pressure
(tsf)
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S ]

Ratio COR
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[o4]

SBT FR

2 (Rob. 1986)

E-214
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_ ~Sandy Silt

Silty Sand

FIGURE

A1-41 a
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Test ID; B-CPT-035
Fie: 21351208C.ECF
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Kehoe Testing & Engineering
Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com

CPT

Data

30 ton rig

Date: 13/Sep/2012
Test ID: B-CPT-035
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands

www.kehoetesting.com
Tip Stress COR Sleeve Stress
0 (tsf) 500 0 (tsf) 4

lllllllllIIIIIIIlllllllllIIIIIIIIIIllllllllIIIIII

Maximum depth: 66.86 (ft)

Page 2 of 2

1
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Pore Pressure
(tsf)

8

E-215

Ratio COR SBTFR

0 (%) 8 2 (Rob. 1986) 12
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FIGURE

A1-41Db

Test ID; B-CPT-035
Fie: 21351208C.ECF



Depth (ft)

30

K Kehoe Testing & Engineering
T Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com

CPT Data
30 ton rig

Date: 13/Sep/2012
Test ID: B-CPT-037

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

www.kehoetesting.com Job Site: Ballona Wetlands
Tip Stress COR Sleeve Stress Pore Pressure Ratio COR SBT FR
0 (tsf) 500 0 (tsf) 4 -2 (tsf) 8 0 (%) 8 2 (Rob. 1986) 12
i N 1 T 1 i B T rrrrrri i A L L L B - LI I I B | LI Sand 0o
- - - - - - = - - SandMix
] 1 i § i 1 : T
: : : : : : . Sand Mix
- -] — -] o ] sitysana |20
] ] [ ] i s
] ] o ] hy -
_ ] | ] - ! 40
L L L L L L L ] B L 1 ] B L Ll 1 1 1 1 ] B L l 1 1 L 11 1 Ll 1l 50
Maximum depth: 70.01 (ft)
Page 10f2 FIGURE
E-216 A1-42 a

Test ID; B-CPT-037
Fie: 21351203C.ECF
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Kehoe Testing & Engineering
Office: (714) 901-7270

Fax: (714) 901-7289
rich@kehoetesting.com

CPT Data
30 ton rig

Date: 13/Sep/2012
Test ID: B-CPT-037

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands

www.kehoetesting.com
Tip Stress COR Sleeve Stress
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CPT Data
30 ton rig

Date: 13/Sep/2012
Test ID: B-CPT-038
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands
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CPT Data
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Date: 15/0ct/2012
Test ID: CPT-040
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Test I0; CPT-04
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CPT Data
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T Office: (714) 901-7270
Fax: (714) 901-7289

rich@kehoetesting.com

CPT Data
30 ton rig

Date: 13/Sep/2012
Test ID: B-CPT-045

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

www.kehoetesting.com
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Test ID; B-CPT-045
Fie: 21351207C.ECF
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CPT Data
30 ton rig

Date: 15/0ct/2012
Test ID: CPT-046C
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands
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CPT Data
30 ton rig

Date: 15/0ct/2012
Test ID: CPT-048

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands
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Fie: 21501204C.ECP
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Office: (714) 901-7270

Fax: (714) 901-7289
rich@kehoetesting.com

CPT Data
30 ton rig

Date: 15/0ct/2012
Test ID: CPT-048

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands

www.kehoetesting.com
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Test I0: CPT-04E
Fie: 21501204C.ECP
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CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-050
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

www.kehoetesting.com
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Test ID; B-CPT-05(0
File: 21451201C.ECP
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Kehoe Testing & Engineering
Office: (714) 901-7270

Fax: (714) 901-7289
rich@kehoetesting.com

CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-050

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

www.kehoetesting.com
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T Office: (714) 901-7270
Fax: (714) 901-7289
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CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-052
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands
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Fie: 21451209C.ECF
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Office: (714) 901-7270

Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com

CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-052

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands
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Test ID; B-CPT-052
Fie: 21451209C.ECF
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www.kehoetesting.com

CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-054

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands
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K Kehoe Testing & Engineering
T Office: (714) 901-7270

CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-054
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands
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T Office: (714) 901-7270 30 ton rig Test ID: B-CPT-056
Fax: (714) 901-7289 Project: MarinaDelRey
rich@kehoetesting.com Customer: Group Delta Consultants, Inc.
www.kehoetesting.com Job Site: Ballona Wetlands
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Fax: (714) 901-7289
rich@kehoetesting.com
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CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-056

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands
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Test ID; B-CPT-056
File: 21451206C.ECP
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K Kehoe Testing & Engineering CPT Data Date: 14/Sep/2012
T Office: (714) 901-7270 30 ton rig Test ID: B-CPT-057
E Fax: (714) 901-7289 Project: MarinaDelRey
rich@kehoetesting.com Customer: Group Delta Consultants, Inc.
www.kehoetesting.com Job Site: Ballona Wetlands
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Test ID; B-CPT-057
File: 214512068C.ECP
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CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-057

Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands
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T Office: (714) 901-7270 30 ton rig
Fax: (714) 901-7289

Date: 14/Sep/2012
Test ID: B-CPT-059
Project: MarinaDelRey

rich@kehoetesting.com

Customer: Group Delta Consultants, Inc.
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Test ID; B-CPT-059
Fie: 21451204C.ECF
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Fax: (714) 901-7289
rich@kehoetesting.com

CPT Data
30 ton rig

Date: 14/Sep/2012
Test ID: B-CPT-059
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands
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Test ID; B-CPT-059
Fie: 21451204C.ECF
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K Kehoe Testing & Engineering CPT Data Date: 10/Oct/2012
T Office: (714) 901-7270 30 ton rig Test ID: CPT-060
Fax: (714) 901-7289 Project: MarinaDelRey
rich@kehoetesting.com Customer: Group Delta Consultants, Inc.
www.kehoetesting.com Job Site: Ballona Wetlands
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Test I0; CPT-DGL
File: 21001 207C.ECF
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rich@kehoetesting.com

CPT Data
30 ton rig

Date: 10/Oct/2012
Test ID: CPT-062
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.

Job Site: Ballona Wetlands
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Test I0; CPT-0G:
File: 21001 203C.ECF
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K Kehoe Testing & Engineering CPT Data
T Office: (714) 901-7270 30 ton rig
Fax: (714) 901-7289

Date: 10/Oct/2012
Test ID: CPT-062
Project: MarinaDelRey

rich@kehoetesting.com

Customer: Group Delta Consultants, Inc.

Maximum depth: 57.62 (ft)
Page 2 of 2

E-241

www.kehoetesting.com Job Site: Ballona Wetlands
Tip Stress COR Sleeve Stress Pore Pressure Ratio COR SBT FR
0 (tsf) 500 0 (tsf) 4 -2 (tsf) 8 1] (%) 8 2 (Rob. 1986) 12
T T T T T T T T i T 1 i B T rrrrrri i B ) L B I ) | 0 B I | 2

7] 7 B 7 B ] B | Interbedded
I i L ] [ ] : 2 B ] Sandysit_|
B i B A B h B N B Interbedded
L - L . » '7 . B - L . Gr Sand

FIGURE

A1-55b

50

60

70

80

S0

100

Test I0; CPT-0G:
File: 21001 203C.ECF



Depth (ft)

20

30

40

50

K Kehoe Testing & Engineering
T Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com

www.kehoetesting.com

CPT Data
30 ton rig

Date: 10/Oct/2012
Test ID: CPT-063
Project: MarinaDelRey

Customer: Group Delta Consultants, Inc.
Job Site: Ballona Wetlands

0 (tsf) 500

Sleeve Stress

(tsf)

Tip Stress COR

(=]
I

i

IIIIIIIIIIIIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII
) M S—

IIIIII'|—I""III

IIIIIIIIIIIIIIIIIII|IIIIlllllIlllllIIII|IIIIIIIII
Illllllll

lllllllllIIIIIIIllllllllIIIIIII

Maximum depth: 55.03 (ft)
Page 1 of 2

Pore Pressure
(tsf)

1
S ]

8

E-242

0

Ratio COR
(%)

SBT FR
2  (Rob. 1986) 12

[o4]

Silty Sand
Interbedded

O e O P

)

nd Mix

Interbedded

B : Sand

B 7 Interbedded
__ - Silty Sand

: : Intarbedded
B | Sandysilt
= =1 Sand

1lnterbedded|
T |

FIGURE

A1-56 a

| 20

30

40

50

Test I0; CPT-0G?
File: 21001 208C.ECF



Depth (ft)

K Kehoe Testing & Engineering CPT Data Date: 10/Oct/2012
T Office: (714) 901-7270 30 ton rig Test ID: CPT-063
Fax: (714) 901-7289 Project: MarinaDelRey
rich@kehoetesting.com Customer: Group Delta Consultants, Inc.
www.kehoetesting.com Job Site: Ballona Wetlands

Tip Stress COR Sleeve Stress Pore Pressure Ratio COR SBT FR
0 (tsf) 500 0 (tsf) (tsf) 8 0 (%) 8 2  (Rob. 1986) 12

1Y
1
S ]

50 T T T T T T T T T 1 T 1 T rrrrrri LI B I | LI | O P I | fiemtee—— 50
: 1 | 1 | L 1 | 1 | 1 aney i
; 1k 1 b 1k 1 f g
60 |- — — — — — — - — — 60
70 |- — = — L — — — L -] 70
80 |- — — — — — — - — — 80
9 |- — = -] — —] — — L -] 90
100 B L L L L L L L L L ] B 1 L L ] _l Ll 1 1 1l |_ B L L 1 1 1 1 L 1l _l | I T |~ 100

Maximum depth: 55.03 (ft) F I G U RE

Page 2 of 2

E-243 A1-56 b

Test I0; CPT-0G?
File: 21001 208C.ECF



gEEGG GROUP DELTA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: ACPT-007 Date: 9/24/2012 08:23
——T
ts fs (ts Rt (% Ngo (Dlows/ft SBT
0 G (ts) 200 0 s (isf) 5 0 FOY o o Vel ) 50 0 12
0 IIIFFIIII Illll_llll lIl!IFII IIIiIIIIII!lIIIIIHFII
— = — _— Sensitive fine grained =
oy == = Sensitive fine grained i |
— : : : Sensitive fine gramad :
= — Sansitive fine granea ]
= — —] Clay & silty :lay =
3 | = —
70 jueste i) - | pe e sp Al e T T R w i W) 4 Illlillll IIII:[IIII lIIIIIIIlIIilIiI!IilIIL
beskt. Diapeh 1. 067 FIGURE A1-57 SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval: 0.328 (ft)

E-244



g GROUP DE LT A Site: BALLONAWETLANDS Engineer: EHOLLIDAY
Sounding: ACPT-007 Date: 9/24/2012 08:23
P——
t fs (b [ Rt (% SBT
0 G (5D 200 0 s (i) A o FORY 12
0 IITFFIIII | == IIII!IFII IIIIlIIIIIII:EHIFIllIII
— = == — Sensitive fine grained —
—| = —]| Say sand &samay G e
oy = = Sensitive fine grained i |
us : : : Sansitive fine gramnsg :
== — Szrztive fine gramaa ]
= — — Clay & silty \:laggg =
é‘- el WCI Y . SO =
PN TSRS Pee— o - .3 3 At EE ...... i B 4 - ol
70 _J | T Y | | el | I_ _Illiillll_ I_Illlilll_ _IIIIELIIII_ _IIIIIIIIIIIillllllilIIL_
Max. Depth: 57.087 (ft) FIGURE A1-57

Avg. Interval: 0.328 (ft)

E-245

SBT: Soil Behavior Type (Robertson 1990)



gEEGG G Ro U P DELTA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-CPT-010 Date: 9/24/2012 09:19
Fa==——7=
ts fs (ts Rf (% Ng, (blows/ft SBT
o s oy SER oo W, RSN, ;

0 T ELO TP R 0 o e PR TT T T TTTTTTTTTT
= : : : : Clay & silty clay :
5 0 R b VN S— ) | a |

1y L e PR bbbl 4l L SR - Rt L R Lo SRS OO A | LS b S o' g+ -5 S |

70 _I il ] e | | | el | I_ _||lli||||_ _|!|li|||l_ _|l||j_|ll|_ _l|||||||l||il|1|llilf|!__
Meak. Digpite. 21183 () FIGURE A1-58 SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval: 0.328 (ft)

E-246



(=]
o

Depth (ft)

gg GROUP DELT A Site: BALLONAWETLANDS Engineer: EHOLLIDAY
Sounding: A-CPT-010 Date: 9/24/2012 09:19
qi (tsf) 5% fs (tsf) u (psi) . Rf (%) " . S%T
5 1 s o ELg CEER T 8 I L I:-..lIIIFII!EHIIIIIFII
: : Clay & silty clay :
50 S— —] s e L e e ] =
50__ ........................ - ol o - P
70 _Illtillll_ ||11i|||| |1|1i|1|_ |!||i|1||_ _lIIIIIIIlIIiIHI!IiItIl_

Max. Depth: 51.181 (ft)
Avg. Interval: 0.328 (ft)

FIGURE A1-58

E-247

SBT: Soil Behavior Type (Robertson 1990)



gg GROUP DELTA

[ ]
o

Depth (ft)

70

Site: BALLONA WETLANDS
Sounding: A-CPT-012

Engineer: E.HOLLIDAY
Date: 9/24/2012 09:59

Qt (tsf)

Redie B ge )

|

Max. Depth: 48.064 (ft)
Avg. Interval: 0.328 (ft)

fs (tsf)

Ngo (Dlows/ft) 35

SBT
12

BEEE FEER

e gy T PlTow Pom 7 wpr o)

T 1 T R

) T A

I 0 G5 O L

|
7 O L

Sensitive fine gramsd

Clay & sitty clay

= -
lIIIIIIIlIIiIIlIlIiIlIL

E-248

FIGURE A1-59

SBT: Soil Behavior Type (Robertson 1990)



g EEGG G Ro U P D E L TA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-CPT-012 Date: 9/24/2012 09:59

Qt (tsf) fs (tsf) - u (psi) ; R (%) S8

[ ]
o

| |

Y R | T T R R SR T L L AL

— — = Sensitive fine gramsd =

= = = Ciay émsillr;gla")i% |

: : : Ciay & sitty clay :

= o) =4 ]
a

=S [ (. SRR SRRt T N ¢ AT SR SRR S B Ty ey | il Ty SIS N DR LTORRR . O o s
|

] C = -

BO —— e =" T b — R T — — TR AT | e -

70 A S VI I | ] ) JLEjee T VLI R ” 0] o] | Illiilll R 30 TR LT KT lIIIIIIIlIIE[lllllllllIL

Max. Depth: 48.064 (ft) FIGURE A1-59 - Soi i
Avg. Intorval: 0,328 (F SBT: Soil Behavior Type (Robertson 1990)

E-249



gg GROUP DELTA

. |

Depth (ft)

Site: BALLONA WETLANDS
Sounding: A-CPT-014

Engineer: EHOLLIDAY
Date: 9/24/2012 10:28

a (ts) s Re(%)

Ngo (Dlows/ft) a5

i o U B

R O I N

SBT
12

|
R Y R O (LT LR L L L

Sensitive fine grainad

Clay & silty cl.ay?

Clay & sity clay

lIIIIIIIlIIE[lIiIllillI

T

L

[ L U e, T L V. e R
70 Juesy o if s e dje i s w)f ey TN R w7 )T 8 L P LT S A T

Max. Depth: 52.001 (ft) FIGURE A1-60

Avg. Interval: 0.328 (ft)

E-250

SBT: Soil Behavior Type (Robertson 1990)



gg GROUP DELTA

. |

Depth (ft)

Site: BALLONA WETLANDS

Sounding: A-CPT-014

Engineer: EHOLLIDAY
Date: 9/24/2012 10:28

qt (tsf)

1

|

|

|

70

Max. Depth: 52.001 (ft)
Avg. Interval: 0.328 (ft)

fs (tsf)

N RUR N S

L0 PN 00 L1

u (psi) - Rt (%)

=0

Y

10

L S N R R

O I R

E-251

SBT
12

|
R Y O O TR L L L

Senstive fine gramad

Clay & silty cl.ay?

Clay & sity clay

lIIIIIIIlIIE[lIiIllillIL

FIGURE A1-60

SBT: Soil Behavior Type (Robertson 1990)



g EEGG G Ro U P D E L TA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-CPT-019 Date: 9/24/2012 12:47
F——
ts fs (ts Rt (% Ngo (Dlows/it SBT
. au (tsf) e | (%) N TR 2
| R et 1 P ALLTE AR L
—] —] —] Clay & silty clay —
—m =1 — Clay&s-!ty:iayé =
§ 1 S - T S— —— 2 - | |
— — — C!ay&smyc.l.ayé —
2 _—__ . =3 = ot . 4
70 oo im i g e ff odfi- e Tl b o WP o 5 0 1 [ O 0 I 1 IO A 9 A S T A
Max. Depth: 68.077 (ft) FIGURE A1-61

Avg. Interval: 0.328 (ft SBT: Soil Behavior Type (Robertson 1990)

E-252



g EEGG G Ro U P D E L TA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-CPT-019 Date: 9/24/2012 12:47
—————]
ts fs (ts u (psi Rf (% SBT
0 Gt (ts7) 200 0 s (Is) 5 15 (pst) 100 0 £ (%) 00 12
T O R TN ] T T T ITTTTTTTTTTT
—] —] — Clay & silty clay —
] & = Serstvetneganed |
= =1 = Clay &s-!ty:iayé =
g S IR v — S— - _ o
—] = = Clay & sity clay =
A g 4 e -
70 i Dt Bl | | B | | ) [N Y| IIIILIIII_ I_Illlilll_ |I||j|ll|_ _Illlillllllillllllillll_
Mesk. Dipptie 6807 1) FIGURE A1-61 SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval: 0.328 (ft)

E-253



g!g GROUP DELTA

(=]
L]

Depth (ft)

B —F— SN ——— 3

70

Site: BALLONA WETLANDS
Sounding: A-CPT-021

Engineer: EHOLLIDAY

Date: 9/24/2012 01:28

Qe (tsf)

P Y

Max. Depth: 60.039 (ft)
Avg. Interval: 0.328 (ft)

fs (tsf)

Ngo (Dlows/ft) 5

BN Y N

R AN V) K

IO 1 I Y

R O I N

_— N Clay

Clay & sity clay

Clay & sity clay

Clay & sity clay

Clay & sitty :I.ayf

Clay & silty clay

LD b e

e

E
=

I

FIGURE A1-62

E-254

SBT: Soil Behavior Type (Robertson 1990)



g!g GROUP DELTA

Site: BALLONA WETLANDS
Sounding: A-CPT-021

Engineer: E.HOLLIDAY
Date: 9/24/2012 01:28

(=]
L]

Qe (tsf)

Depth (ft)

B —F— :

70 !

|

|

Max. Depth: 60.039 (ft)
Avg. Interval: 0.328 (ft)

fs (tsf)

BE Y0 TR

u (psi)

8 L S 0 1 LR

=0 0= T

g

|

Rt (%) o

O I R

Clay & silty clay

Clay & sity clay

’E Il
|

Clay & sity clay

Clay & sitty :I.ayf _—

cuyas.nyctayf =
lIIIIIIIlIIiIIlIlIlllIL

FIGURE A1-62

E-255

SBT: Soil Behavior Type (Robertson 1990)



g EEGG G Ro U P D E L TA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-CPT-024 Date: 9/24/2012 11:40

. |

qt (tsf) fs (tsf) Ngo (Dlows/ft) i | i S%T

|

| T R S L T A o881 T O L L A

Sy 7 R e e, al ] Styssddsandysh L2

] B ] = Senztve fine gramed e

: : Clay & siny clay :

- 2 . ~
..a- $

@ i : P S (e, -t e U N IO ]
a

i “ Clay & siity clay |

] o L ibitastboitsibitecibnile ot A Y e |ES— SRR i | e isiinnbtintinnin A — Lo PR o o8 R O W |

70 ) [ - I | I | A | T JLEjee T VLI R ” 0] o] IlIliIIIi V3 OO LT KR lIIIIIIIlIIiIIlIlIlllIL

Max. Depth: 55.118 (ft) FIGURE A1-63 S -
K Wbl U S SBT: Soil Behavior Type (Robertson 1990)

E-256



g!g GROUP DELTA

. |

Depth (ft)

B —— it P R .

70

Site: BALLONA WETLANDS
Sounding: A-CPT-024

Engineer: EHOLLIDAY
Date: 9/24/2012 11:40

Qt (tsf)

O PR Y P

|

Max. Depth: 55.118 (ft)
Avg. Interval: 0.328 (ft)

fs (tsf)

BTN R

L0 PN 00 L1

u (psi)

100 0 Rr (%) 10

BRI

Y

BN

O I R

E-257

SBT
12

|
AR SR

Sity sand .!- sandy sit

Serztve fine gramed

Clay & sity clay

lIIIIIIIlIIE[lHIlIlllIL

FIGURE A1-63

SBT: Soil Behavior Type (Robertson 1990)



g EEGG G Ro U P D E L TA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-CPT-025 Date: 9/26/2012 10:30
P———i|
t (ts fs (ts Ngo (blows/ft SBT
0 Gt (ts7) 200 0 s (IsT) so ¥ 0 12

f F!IIII I[IIII 3 "'I'I'FTII!IHIIIIIIII
=) = = Clay & sitty cta*,t =
: ............................................. : : Cm“mcm :
: : : Clay & =ity clay :
a =) =l Sensitiva fine grained =
: : Clay & siity clay :
2 = | | N e cn—— (NN . - R =
2 ] Sand ]
=] —] Clay & silty clay —
: : Clay & sity ctay:é :
70 i [l ) VI | I | ol L ST IR LA P T T W Illlillll Illlélltll IIIIIIII!IIiIIlIlIil!IL
Max. Depth: 65.125 (ft) FIGURE A1-64 SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval: 0.328 (ft)

E-258



g I;EGG G Ro U P D E L TA Site: BALLONAWETLANDS Engineer: EHOLLIDAY

Sounding: A-CPT-025 Date: 9/26/2012 10:30
_———
ts fs (ts u (psi Rf (% SBT
0 Gt ( f) 200 0 3 ( f) 5 -15 (p ) 100 0 f ( ) 10 CI| 112

f F!Illl | == G |!|Fl| - "'|'|"|'T||!l|1|!|l|i|i
= = = = ] Clay & sity cta’,t =
: ................................................ : : : : Cm \“mcw :
= 5 (g = 5 = Gy 8 52y iy 3
a =) & = == Sensitive fine grainad =
§ % 3 : — 3
2 Y et i e eey rmee oo A || PO (8, [ et =l e B O S . DO |
X L ] El s -
- = =i o= Clay & sity clay —
: : : : Clay & sitty ctay:é :
70 i IR, ) PN | | | Al B LT L R Y ) 2 | Illlilll | WEER | 1] T B IIIIIlIIlIIiIIlIlIlllIL
Max. Depth: 65.125 (ft) FIGURE A1-64 SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval: 0.328 (ft)

E-259



g!g GROUP DELTA

|=]
o

Depth (ft)

70

T PR A

Max. Depth: 63.320 (ft)
Avg. Interval: 0.328 (ft)

R V0 o8 T

0 1 1 R

I 6 0 W[ I B

Site: BALLONAWETLANDS Engineer: EHOLLIDAY
Sounding: A-CPT-065 Date: 9/26/2012 09:52
qi (tsf) sac fs (tsf) : Ngo (Dlows/ft) 5 3132T
TI]IIII I[IIII I!IFII IIIIIEIHIIIIIFII

; : : :h’& Siity sang & sandy sit :
______________________________________________ x] FIRS, SS————
: Sity 530 & sandy sit :
: Senstive fine gramea :
: Clay &s:hyclay :
= Clay & sitty clay g
: Clay &sity ctay :

IIIIIIIIIIIiIIlIlIiIlIL

E-260

FIGURE A1-65

SBT: Soil Behavior Type (Robertson 1990)



g EEGG G Ro U P D E L TA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-CPT-065 Date: 9/26/2012 09:52
==
ts fs (ts u (psi Rf (% SBT
0 Gt (tsf) 200 0 s (tsf) 5 -15 =) 100 0 £ (%) 10 112
0 R E kR W TR LR i L ) B TLSL R NLLIE A LA
; : : : : Siity sang & sandy sit :
______________________________________________ n B - - SR L I - 3
=l = -] & Sity s30e & savey st 3
- -4 = 2 =
- — — — —
| - Sansitive fine gransg =
==l — Clay &sity ctay =
A e mame s I = Rt Rt T o e 2l i |
=] ] Clay & shiy clay ¥
7. _ Clay &sity ctay =il
70 ) S P | | ] L LT R V0 o8 T | Illiilll Illlillll IIIIllIIlIIiIIlIlIillIL
Mek. Biapiie.023e8 3] FIGURE A1-65 SBT: Soil Behavior Type (Robertson 1990)

Avg. Interval: 0.328 (ft)

E-261



g EEGG G Ro U P D E L TA Site: BALLONAWETLANDS  Engineer: EHOLLIDAY

Sounding: A-SCPT-022 Date: 9/26/2012 08:18
Lene=—e—=31
ts fs (ts Rf (% Ng, (blows/ft SBT
0 Gt (ts1) 200 0 s (tsf) 5 g £ (%) 10 0 so ( )20 0 12
0 0 TR TR O T I T, S T T b TTTTTTTTTTITTT
o e e i ¥ - - F E . -
fad| = ] == = e Clay =
© — Pa— i ..C..i.a.j.;l..g‘ Si.&!.’_c.l!..)‘é,... & Sl i s b SR s B
= : o g : Clay & silty clay :
§ — i P S— i A Ly I e —— -
S & 2 . 1
| ﬂ:ii 21 = | |
| N s S | = TEEINTE e Tt = =
— =] — —] Clay & sity clay —
BD | [ R s con s o1 i R L P P oMU — — o= el - — e P
70 TR T R A 2 T W [ G e o o 4T [l e i oy ) NS0 AT 0t f ok iy b g il
Max. Depth: 60.039 (ft) FIGURE A1-66

Avg. Interval: 0.328 (ft SBT: Soil Behavior Type (Robertson 1990)

E-262



gg GROUP DELTA

Depth (ft)

. |
-|

0 " TR TR T T Y T, S
— — =
== - TS S— ]
T ook [t e e oromampetscton . 21 e
BD T | N o on 1oe 1 o+ 4 . s P g TR e AP P - — B
I I Y N T Y TR0 S 0 I A N 1! 11 PR

70

Site: BALLONA WETLANDS
Sounding: A-SCPT-022

Engineer: EHOLLIDAY
Date: 9/26/2012 08:18

a (ts) s Re(%)

Vs(ft/sec) 156

0

0

SBT
12

| R () P R R

B 1 4 o i (|

| |
T e

Clay & sity clay

Clay & sity clay

‘Clay & sitty clay

T T T Y

lIIIIIIIlIIE[lHIlIlllIL

Max. Depth: 60.039 (ft) FIGURE A1-66

Avg. Interval: 0.328 (ft)

E-263

SBT: Soil Behavior Type (Robertson 1990)



gg GROUP DELT A Site: BALLONAWETLANDS Engineer: EHOLLIDAY
Sounding: A-SCPT-022 Date: 9/26/2012 08:18
e
ts fs (t [ Rf (% SBT
0 Gt (tsT) 200 0 s (ts1) T . g e STV 12
0 = o ] IIFII R X T Jab % a0l I...I.I-H...l-,l.ll.llIEIIIIIIIIIII
= N = — = — : =
] == | = = Clay =
o » o = T
= : : : : Clay & =ity clay :
E - iz TR — L2 s | R e =
|7 SN Ot S | el P | ks v vl et nf e — =
— — = =] - Clay & sity clay —
50 T I e N i o T T P e ] — i |- — e |
_Illtillll_ _Iltiillll_ |1|1i|1|_ e G _lIIIIIIIlIIilllllllllIL_

70

Max. Depth: 60.039 (ft)
Avg. Interval: 0.328 (ft)

E-264

FIGURE A1-66

SBT: Soil Behavior Type (Robertson 1990)



APPENDIX A2
FIELD EXPLORATIONS BY OTHERS

DELTA E-265



LA-962A Page. A2-1

APPENDIX A2
PREVIOUS FIELD EXPLORATIONS

A2.1 INTRODUCTION

Several previous geotechnical and environmental investigations have been
performed at the site location. Data from previous investigations by Law Crandall,
Inc., Weston Solutions, Inc. and Diaz Yourman & Associates were used for
preliminary analyses of this interim report. The exploration locations are shown in
Figure 3 of the report.

Borings by Law Crandall, Inc. and Diaz Yourman & Associates were performed
primarily for geotechnical purposes. Law Crandall, Inc. performed preliminary
geotechnical investigations in each of the Areas within the project (Areas A, B and C)
and presented the results of investigations within different areas in separate reports.
Diaz Yourman & Associates performed a preliminary geotechnical investigation for
Areas B and C. Borings by Weston Solutions, Inc. were performed primarily for the
purpose of chemistry and environmental testing, and are not included in this
Appendix. A summary of the geotechnical field investigations by Law Crandall, Inc.
and Diaz Yourman & Associates, including previous geotechnical borings, is
provided in this Appendix.

A2.2 LAW CRANDALL, INC. INVESTIGATIONS

In Area A, field investigation by Law Crandall, Inc. included 20 borings and 5 cone
penetration tests (CPT). Dirilling was performed in December 1988 and January
1989. Fourteen (14) of the borings were drilled using 5-inch-diameter rotary wash
drilling equipment, while the other six (6) borings were performed using a bucket-
type drilling equipement. Drilling mud was used for rotary wash borings to prevent
caving. The rotary wash borings were drilled to a depth of approximately 60 feet.
The bucket-type borings were drilled to a depth of approximately 16 to 20 feet below
the existing grade using 16- and 18-inch bucket-type drilling equipment.
Subsurface materials were visually classified and recorded by a field technician in
accordance with the Unified Soil Classification System (USCS), and undisturbed and
disturbed samples were collected for laboratory testing. Standard penetration tests
(SPT) were performed in selected borings. CPTs were also advanced to a maximum
depth of approximately 60 feet. The logs of borings and CPTs performed during
this investigation are presented in this Appendix.

In Area B, field investigation by Law Crandall, Inc. included 32 borings in January
and February 1991, and 21 borings at earlier investigation dates of December of
1986 and April of 1987. Most of the borings were drilled using 5-inch-diameter
rotary wash drilling equipment to a depth of approximately 20 to 60 feet. Drilling
mud was used for rotary wash borings to prevent caving. The drilling mud was
removed following completion of the drilling to permit measurement of the
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groundwater level. Six (6) borings were performed using 8-inch-diameter hollow
stem auger equipment to a depth of approximately 30 feet. Additionally, six 8-inch-
diameter hand auger borings were drilled to a depth of 5 to 9 feet below the existing
grade. At twelve locations, the rotary wash borings were converted to groundwater
monitoring wells to measure the fluctuations in the groundwater levels. Subsurface
materials were visually classified and recorded by a field technician in accordance
with the Unified Soil Classification System (USCS), and undisturbed and disturbed
samples were collected for laboratory testing. Standard penetration tests (SPT) were
performed in 21 of more recent borings as well as several of the earlier borings. The
logs of borings performed during this investigation are presented in this Appendix.

In Area C, geotechnical field investigation by Law Crandall, Inc. included 5 borings.
Drilling was performed in June 1991. The borings were drilled using 5-inch-
diameter rotary wash drilling equipment. Drilling mud was used for rotary wash
borings to prevent caving. The drilling mud was removed following completion of
the drilling to permit measurement of the groundwater level. The rotary wash
borings were drilled to a depth of approximately 60 to 75 feet. Subsurface materials
were visually classified and recorded by a field technician in accordance with the
Unified Soil Classification System (USCS), and undisturbed and bulk samples were
collected for laboratory testing. Standard penetration tests (SPT) were performed in
all borings in accordance with the ASTM Designation D1986-84 test procedure.
Prior to the geotechnical field investigation Law Crandall, Inc. performed an
investigation in 1988 for contamination assessment, which included drilling 17 8-
inch hollow-stem auger borings. The logs of borings performed during both
investigations are presented in this Appendix.

A2.3 DIAZ YOURMAN & ASSOCIATES INVESTIGATION

Field investigation by Diaz Yourman & Associates in Areas B and C included a total
of 20 deep borings (13 borings in Area B and 7 borings in Area C), as well as three
grab samples in Area B. The borings were drilled by Layne Christenson Company in
February 2009, with a rubber tire-mounted CME-750 rig using hollow-stem auger
drilling equipment to depths ranging from 16 to 32 feet below the existing grade.
Subsurface samples were collected for both geotechnical and bulk chemistry
testing. Grab samples for sediments were collected near the tidal gates of the
Ballona Creek using a hand auger. Drive samples were collected with a 2.4-inch-
inside-diameter (3.0-inch-outside diameter) modified California split-barrel sample
lined with brass tubes and a standard split-spoon penetrometer with dimensions in
accordance with ASTM 3550 and 1586, respectively. Both samplers were driven
with a 140-pound hammer falling 30 inches. After samples were collected,
boreholes were backfilled with soils cuttings and bentonite chips. The logs of
borings performed during this investigation are presented in this Appendix.
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Note : The log of subsurtace conditions shown hereon applies only at the specific boring localion and at the date indicated.
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It is not warranted to be representative of subsurlace conditions at other locations and times.

= [ [uBlez]zoleale BORING 1
£ Dk BEIWE(S
2| z |22|28|2 22|z DATEDRILED:  Januarys, 1989
< o |-a 58|25 lw¥|a| EQUPMENT USED: S5"-Diameter Rotary Wash
Ll 8|Felze|Ed|zl2
ix Z STI&E |#| ELEVATION 149" D
H E i SM FILL - SILTY SAND - fine, brown
ML FILL - CLAYEY SILT - dark grey
178 91 9 Eprre =
10 T SM FILL - SILTY SAND - fine, lenses of Clayey Silt, brownish
T 5 H E grey
22 | 101 17 i3l Some seashells
ML FILL - SANDY SILT - lenses of Clayey Silt, some seashells,
grey
51 10 BE
41.2 77 1 B # SURFACE OF NATURAL SOIL
ML} CLAYEY SILT - some seashelis, grey
01 15
6]
47.3 74 3 i |
5T 20
ML SANDY SILT - grey
11 [
H | MH CLAYEY SILT - dark grey
10+ s 624 | 80 | 2 (LL = 68; Pl=21)
2
“151 30
799 | 53| 2 Organic odor
3  F '
220 4 [ ‘:' < * Elevations provided by Psomas & Associates.
504 ) 65| 2
ML CLAYEY SILT - brownish grey
=25+ 40 -_ﬁ
(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

Area A - Law Crandall Borings

PLATE A-1.1a
PLATE A2-1
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: — S S = i
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m 2
E ]
o| | E
; § g L-45 60 34.2 87 6
[0y Lo
e la b NOTE: Drilling mud used in drilling process. Boring grouted
@5 with cement-bentonite mixture. Water leve! not established.
= -
g 2
T 25 Drilled 18" - Diameter Bucket Boring 5' south of Rotary
cQ Wash Boring 1o a depth of 11-1/2' on 1/12/89 for water
z £ level determination. Water seepage encountered at a
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Note : The log of subsurlace conditions shown hereon applies only at the specific boring location and at the date indicated.

BG DR.
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AE-88473
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It is not warranted to be representative of subsurface conditions at other locations and times.

= = > .
. — [ = —{ 0 ~jOo
= Z |YOlEs E:ﬁ T =10
= = B Dluw3iioeiy
< =i o 58 =g
> il Sl EoRCE BNl Rt 5
w o fTERI=_|z2 el 4
w w ] =) w
30 -

L 45 338 | 86 | 4 | prauy
-35—

L o 523 | 65| 3 |

ML

- 40

. o {111 | 18 | g
- 45 -

60 19.5 | 104 54

DATE DRILLED:

BORING 2 (Continued)

January 9, 1989

EQUIPMENT USED: 5" - Diameter Rotary Wash

NOTE:

Layer of Peat

Traces of Peat

SANDY SILT - bluish grey

SILTY SAND - fine, some Gravel, traces of Peat, bluish
grey

SAND - fine to medium, few Grave! and Cobbles, greyish
brown

Drilling mud used in drilling process. Mud removed to a
depth of 35 at completion of drilling. Water level measured
al 7 after removal of mud. Boring grouted with cement-
bentonite mixture.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings
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It is not warranted to be representative of subsurface conditions at other locations and times.

sl _lubluzlr_la o BORING 3
AR IR LR EE FEHE
e | £ |22|E28|5:|Z28 | DATEDRILED:  January 9, 1988
< o [Taf@sfoSl u=|g] EQUPMENT USED: 5" - Diameter Rotary Wash
o | 25 |8=|z8|2=2 i
o @) T|ST|ET|5| ELEvaTION 134 S
HHHASM]  FILL-SILTY SAND - fine, light brown
10 - HH |
43| 93 | 5 | glHt
- ML| FILL - CLAYEY SILT - brownish grey
16.0 | 90 2 E_“
THHISM]  FILL - SILTY SAND - fine, light brown
5 -
ML FILL - CLAYEY SILT - dark grey
L 10 458 | 76 | <1 | ¢
[ % SURFACE OF NATURAL SOIL
0~ 6 ML] SANDY SILT - grey
- 15 w20 | 71 ] i Layer of Clayey Silt with seashells
ML CLAYEY SILT - greyish brown
-5 - [
5
L 20 ML SANDY SILT - some seashells, dark grey
376 | 83| 2
-10~ ?-';' MH{| CLAYEY SILT - organic odor, dark grey
H
H i
775 | 53| 1 1 I
=154 4
] i
- 20-] s
502 73| 1 4
~ 35 3 Layer of Silty Sand
ML CLAYEY SILT - dark grey
of
-25.—
L 40 28l 90| 2 é

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING
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PLATE A- 1.3a

Area A - Law Crandall Borings PLATE A2-5
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Note : The log of subsuriace conditions shown hereon applies only at the specific boring location and at the date indicated.

1/19/89

DATE
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It is not warranted to be representative of subsurlace conditions at other locations and times.

= = >~ 1. BORING 3 (Continued)
Ft £ 13k o= £
Q zlzz B2 % s12 210! DATE DRILLED: January 9, 1989
< | E > 25|oS|L=IZ| EQUIPMENT USED: 5"-Diameter Rotary Wash
ol Yize|Se|zé|z<)z
i ol TI5T|8 |o
-30 - 9 [

- 45

348 | 87 3 B
- 35 o
5 [ Layer of Peat

- 50
- 40 —

— 55 195 L 110 | 1 —E ¢ il SM SILTY SAND - fine to medium, some Gravel, iraces of

Peat, grey
| LSAND - medium to coarse, about 15% Gravel, light grey
- 45 —
60 178 | 112 | 32

NOTE: Drilling mud used in drilling process. Boring grouted with

cament-bentonite mixture. Water level not established.

LOG OF BORING
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DATE
Note : The log of subsuriace conditions shown hereon applies only at the specific bor

AE-88473

JOB

ng location and at the date indicated.

ons and times.

It is not warranted to be representative of subsurace conditions at other locat

= w% M =P P BORING 4
A EE R EEE
21 z|2z128]|2 /22wl oA DRILLED: Januay 9, 1989
< o I7af8sios|u>ld] EQUIPMENT USED: 5 - Diameter Rotary Wash
> w = D b w - E
wl o=tz L|z<l=
w (2] o (=] w ELEVATION 121
TH SM]  FILL- SILTY SAND - fine, lenses of Clayey Sit, brown
i and grey
10 - 144 | 91 3 | HIfE
5 353 | 84| 1 til
HE MH]  FILL - CLAYEY SILT - dark grey
5 Some rootlets
63.0 683 | <1 H 1
10 MLE  FILL- CLAYEY SILT - brown
395 82 | <1 B SURFACE OF NATURAL SOIL
ML CLAYEY SILT - lenses of Sandy Silt, light grey
0—
33.6 8s 4 g
15
1 SM|  SILTY SAND - fine, light brown
- a76 | 84| <1 | HlHf
HH b Grey
20 379 | 84| 1 | glHt
-10 — il
OH CLAYEY SILT - some seashells, organic odor, dark grey
o5 858 | 49 | 1 (LL=109; PI=30; ovendry LL = 68)
vl
7o
-15 4
v
(£ L
yd
vl
30 465 | 71 1 45 About 20% seashells, brownish grey
5L
- 20— ML CLAYEY SILT - some seashslls, bluish grey
35 235104 | 3| ¢
- 25 -
40 355 88 3 i Dark gray

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

Area A - Law Crandall Borings
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Note : The log of subsurlace conditions shown herecn applies only at the specific bor

DR.

F.T.

1/19/89
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AE-88473
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It is not warranted to be representative of subsurface conditions at other locat

DATE DRILLED:
EQUIPMENT USED: 5" - Diameter Rotary Wash

BORING 4 (Continued)

January 9, 1989

= = > .
= — 7] = -1 O ~jO
= | =z |uples|ez € =19
Q r |22IE3lZz=s|22ln
E | FlSElpolug ogy
=l B lz3|23|=81921%
| = b E =22 T =i
LLt w [m] [=) w
-30 -
81.3 49 3
- 45 33 PT
- 35
ML
. 2271104 | 5
- 40 -
s 125 | 129
- 45—
80 8.2 137

Traces of Peat

PEAT - brown

CLAYEY SILT - traces of Peat, dark grey

SAND - fine to coarse, about 30% Gravel and Gobbles
grey

NOTE: Drilling mud used in drilling process. Boring grouted

with cement-bentonite mixture. Water level not established.

LOG OF BORING
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Note : The log of subsuriace conditions shown hereon applies only at the specific boring iocation and at the dale indicated.

it is not warranted to be representative of subsuriace conditions at other locations and times.

S| ~lulusle~lE-|o BORING 5
z | E[5BI52|G=|g<219
e | Z|2Z|E8|5 3|2 8&|u| DATEDRLLED:  Januarys, 1989
< N g sio<! L =|Z] EQUIPMENT USED: 5"-Diameter Rotary Wash
w | glFel=z|zé|zE)3
] - = e
o ® S8~ & {o] ELEVATON 109
10 ML FILL - SANDY SILT - lenses of Clayey Silt, greyish brown
and dark grey
487 73 1 |
5 B EY FILL - SILTY SAND - fine, light brown
5 - .. i
s HHE MHlq FILL - CLAYEY SILT - dark grey
¥ SURFACE OF NATURAL SOIL
10 B8 | 84 4 j MLE CLAYEY SILT - traces of organic matier, dark gray
0 —
5[ Some Sand
15
-5 ~
a78 | &4 1 eHHE SM SILTY SAND - fine, brownish grey
20 HH MH| CLAYEY SILT - organic odor, bluish grey
“107 1] tHefe
Few shells
25 566 | 66 | 1 | pHHH (LL = 68; PI=24)
14] ML] CLAYEYSILT - dark grey
30
.20
251 1 101 5 B
Lenses of Sandy Silt
35
- 25 —
24[
II‘QJ SP| SAND - fine to coarse, few Gravel, bluish gray
”” ML] CLAYEY SILT - bluish grey
40

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

£

LeROY CRANDALL AND ASSOGIATES |

Area A - Law Crandall Borings

PLATE A-15a

PLATE A2-9

E-277

"y

)




R miaad

dmh CHKD

WP,

F.T. BG DR, __dmh O.E._JC

1/20/89

DATE
Note : The iog of subsurlace conditions shown hereon applies only at the specific boring location and at the date indicated.

AE-88473
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It Is not warranted to be representative of subsurtace conditions at other locatlons and times.

g A AR BORING 5 (Continued)
z | 2158|253 52(9
21 zl2z128lz122lal oaEpRLED:  Januarys, 1989
S | e fal8s{oS|u*|a| EQUPMENT USED: 5 - Diamster Rotary Wash
& Wilzsis =812 =12
| = M CIC=fF i<
w w =] =l w
-30 4 232 | 89 6 | H
Traces of Peat
s 8]
45 L
-35-
177 | 112 | 52 SAND - fine o coarse, some Silt, some Gravel and
’ Cobbles, grey
- 50
- 40 -
53|
~ 55
- 45
94 | 128 38
- 60 Large amount of Gravel and Cobbles
- 50 -
NOTE: Drilling mud used in drilling process. Boring grouted with
cement-bentonite mixture. Water level not established.
65

LOG OF BORING
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Area A - Law Crandall Borings

PLATE A -1.5b
PLATE A2-10
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Note : The log of subsurtace conditions shown herson applies only at the specific boring location and at the date indicated.

AE-88473

JOB

It is not warranted to be representative ot subsurface conditions at other locatlons and times.

z ~ RS - _ 5l BORING 6
z | S[5EICZ|G=|E5(9
21 = 122|252z 2|z| oA DRLED:  January 10, 1988
< | El>¥I251a8|5=lZ| EQUIPMENT USED: 5" -Diameter Rotary Wash
Tl ul=zcsi8eixz8lz=]E
o o j* = E Nesps N Nl £
m (7 OT1S |9 ELEVATION 81
ML FILL - CLAYEY SILT - lenses of Sandy Silt, dark grey
396 | 83 2 &
5
. 537 ] 700 <1 | ¢
o~ 507 70| <1 | H
10 w2 s 1112 ¥ SURFACE OF NATURAL SOIL
ML CLAYEY SILT - grey
5 ML SANDY SILT - brownish grey
: 9 T
5221 6 ! HEMH| CLAYEY SILT- some seashells, biuish grey
15 i
705 | 57 | <1 Dark grey
-10-
20 704 | 57| <1
ML SANDY SILT - layers of Clayey Sil, bluish grey
154
25 2351103 | 2| 4
- 20~
10 209|107 ] 2 | ¢
- 25+ I SM]  SILTY SAND - fine, bluish grey
35 165 | 114 | 11| stlHE
ML SANDY SILT - bluish grey
-304 PEAT - brown to dark brown
40 29.7] 64 2 CLAYEY SILT - large amount of Peat, dark brown
(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING
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Area A - Law Crandall Borings

PLATE A-1.6a
PLATE A2-11
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y at the specific boring location and at the date indicated.

warranted to be representative of subsurace conditions at other locations and times.

0.k _JC W.P.___dmh
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Note : The log of subsurface conditions shown hereon applies onl

1/20/89

DATE

AE-88473

It is not

) = > 1. BORING 6 (Continued)
= | = ludles|Ezl2208
£ G = £
el Z12z128|23122lu| oaEoruED:  vanuar 10, 1089
S | o loal@s|{oS|LW¥|Z| EQUIPMENT USED: 5 - Diameter Rotary Wash
= wizsiQel>2]3 2
— 0" F sl | E=i<
W w o o wy
354 SILTY SAND - fine to medium, bluish grey
| s 202 | 108 | 14
SAND - fine, gray
-404 SAND - well graded, about 20% Gravel, grey
. 113 | 126 | a2
- 45 -
- 100 | 130 | 38
- 50—
60

NOTE: Drilling mud used in drilling process. Boring grouted with
cement-bantonite mixture. Water level not established.

Drilled 18" - Diameter Bucket Boring 5' south of Rotary
Wash Boring 1o a depth of 12-1/2' on 1/12/89 for water
level determination. Water seepage encountered at a
depth of 11", Hole squeezing in below 11°.

LOG OF BORING
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Note : The log of subsuriace conditions shown hereon applies only at the specific boring location and at the date indicated.

ft is not warranted to be representative of subsurface conditions at other locations and times.

= eluzlr-l5-ls BORING 7 (Continued)
z | S18BIEE|52|82|9
E = 2[R T Z 5| Z &lwu| DATE DRILLED: January 5, 1989
S | alcal@sfoS|u=|e| EQUIPMENT USED: 5 - Diameter Rotary Wash
b | BIFS|ZelxL|2E|2
w w 7 lgs j»
=30 ‘
:
. 368 | 81| 5 ' (LL = 56; Pl =23)
-35 —
- 50 28103 110 1[JIMC]  SANDY SILT - few seashells, bluish grey
- 40 =
[ 55 266 96| 6 | 4 Black
ML CLAYEY SILT - grey
- 45 ~
SAND - fine to medium, grey
&0 225 | 102 | 40

NOTE:  Drilling mud used in drilling process. Mud removed 1o
a depth of 60" at completion of drilling. Water Jevel
measured at 7" after removal of mud. Boring grouted with
cement-bentonite mixture.

LOG OF BORING

LeROY CRANDALL AND ASSQCIATES

Area A - Law Crandall Borings

PLATE A-1.7D
PLATE A2-14
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L

CHKD

dmh

DR, dmh 0.E. JC W.P.

FT.__ TC

1/20/89

DATE

AE-88473

JoB

Note : The log of subsurface conditions shown herson applies only at the specific boring location and at the date indicated.
It is not warranted to be representative of subsurtace conditions at other locations and times.

LOG OF BORING

S| tueluzle -5l BORING 8
R EHEREE ERE
.9 E 22| 8 5 3135 &jw| DATE DRILLED: January 11, 1989
S| ele|8s|oS|w]a] EQUIPMENT USED: 16 - Diameter Bucket
| §izci3e1x8 2|2 '
o o TIST |8 |o| ELEVATION 129
ML]  FILL- SANDY SILT - brownish grey
10 ~ 248 | 92 | <1 Some lumps of Clayey Sitt
- 5 ML FILL - CLAYEY SILT - grey
a3s BS <1 B (LL=37; PI= 8)
5 -
H | - CLA SILT - ish
5741 70 | <1 %:;‘ MH] FILL YEY SILT - bluish grey
- 10
é: ' Brownish grey
4811 73 | <1 HE 1% SURFACE OF NATURAL SOIL
0 - MLE  CLAYEY SILT - light brown
- 15
35.8 B6 | <1 5]
-5 NOTE: Water sespage encountered at 13'. Water level measured
at 15" at completion of drilling and at 13' 20 minutes later.
20 Caving below 13",

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings

E-283

PLATE A-18
PLATE A2-15




[ ——

WP, dmh CHKD

JC

O.E.

dmh

F.T. 1C DR.

Note : The log of subsurface conditions shown hereon applies orl

1/20/89

DATE

AE-88473

B

Sl o lwBleglza]e=le BORING 9
= £ IoFE a=|GEQ
2 = |zz|E8l2:1z2 | DATE DRILED:  January 11, 1989
< 1o l2a|8s|o%|w¥|2| EQUIPMENT USED: 16"- Diameter Bucket
o | Wizl eixslzsls
— (= e Lo ol Bl
m 7 ST & |4] ELEVATION 120
HISMT FILL-SILTY SAND - fine, ight brown
104 1921 96 | <t ML] FILL- SANDY SILT - greyish brown

ML FILL - CLAYEY SILT - dark grey

MH FILL - CLAYEY SILT - dark grey

IO I I
R R R R A A A A AR AR

416 | 82 | <1 1
64.0 82 <1
5
47.9 72 <1
- 10 I ¥ SURFAGE OF NATURAL SOIL
MLY CLAYEY SILT - some Sand, some cemented nodules

0- dark brown

~ 15

NOTE: Water seepage encountered at 13-1/2'. Water level
measured at 13' 20 minutes after completion of drilling.
Gaving below 12'. Hole squeezed in below 14' after drilling
20 to 17.

y at the specific boring location and at the date indicated.

ditions at other locatlons and times.

It is not warranted to be representative of subsurface con

LOG OF BORING
LeROY CRANDALL AND ASSOGIATES

] PLATE A-19
Area A - Law Crandall Borings PLATE A2-16
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T

XA

W.P. dmh CHKD

JC

O.E.

dmh

F.T. Ic DR.

1/20/89

DATE

AE-B8473

JOB

= | < luBlez]zo]E)e BORING 10
= z |= s el BTES
el z|22|28|2:|z2|u| pAEDRILED:  Januay 11, 1988
< | o 7825|002 L=|2] EQUIPMENT USED: 16" - Diameter Bucket
> U izsi1Qel>gl5 ]S
- o lTEI=e|z2|ZElS
w w0 (=] a 1] ELEVATION 106
10 — ML| FILL- SANDY SILT - brown
329 89 | <1
M MH FILL - CLAYEY SILT - bluish grey and brown
62.5 61 | <1 4 Some organic matter
S 835 | 53 | <1 4 K Lenses of Sandy Sitt
ML FILL - CLAYEY SILT - brownish grey
327 86 | <1 i
¥ SURFACE OF NATURAL SOIL
L 0 ML SANDY SILT - brownish grey
0 -
35.0 88 | <1 ]
37.4 87 1
o f 1 ST ™C]  CLAYEY SILT- bluish grey
NOTE: Water seepage encountered at a depth of 11°. Caving
below 11", Hole squeezed in below 12-1/2" after drilling
to 16",
20

Note : The log ot subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.
It is not warranted to be representative of subsuriace conditions at other locations and times,

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.10
Area A - Law Crandall Borings PLATE A2-17
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= - _ > .
= w = W =
2l 21221282 5|22|a| oaEDRLED:  January 10, 1980
< B i1zg 25]oS|w¥|a] EQUIPMENT USED: 5"-Diameter Rotary Wash
o | BlEs|8:z8|252 o
) b wl TS| E |o] ELEVATON 103 he
7 10 ML] FILL- CLAYEY SILT - greyish brown
<
o|g 121 841 4| HHESH]  FILL - SILTY SAND - fine, greyish brown
T -§ 54+ 5 HH |
o ML FILL - CLAYEY SILT - some organic matier, brown
ks 396 83| 4 | @ ,
£ 1€ ML}  FILL - SANDY SILT - light grey
= 4&- . -
= -
o |58 ot 10 471 831 2 | ¢ ¥ SURFACE OF NATURAL SOIL
s E HEE MH]  GLAYEY SILT - traces of organic matter, light greyish
®E 4 H K brown
g © i
o 2 i H 5
26 3[ 4 H F - Grayish brown
o == M 5
IR 41
wlgs| -5 15 HHE
clg2 481 | 74 | <1 tl: Some seashells, organic odor, grey
o0 ol
oW H
=’ d [ .
=l s & H B !
E = 4 -
© ‘Zé“E 0[ H - Bluish grey
a8l 104 20 H
o j2 o H
=N =l H K 4
185 776 | 52 | <1 3
c 2 H 13
83 i |
i35
: m vl
2 5T 1
SE|-sT BT H:
- L |
"E 3 191 | 109 1 H K Some Sand, dark grey
S8 8 H
Sllg e v SP SAND - fine 1o coarse, some Silt, about 10% Gravel, dark
=(|€3 | 204 30 SM grey
3t 33
|k
p R
o LY.,
B .
= 35 57| 09| 7 ML SANDY SILT - bluish grey
.0
é T .25 35
o e
ol 14[ : _
3 4@ MH]  CLAYEY SILT - bluish grey
< ek ‘
L 4 ss5) 75| 2 | fiHH (LL = 67; PI=32; ovendry LL = 62)
@ (CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOGCIATES

Area A - Law Crandall Borings

PLATE A-1.11a
PLATE A2-18
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CHKD

dmh

W.P.

dmh 0.E._JC

DR.

F.T.
Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

DATE 1/20/89

AE-BB473

JOB

It Is not warranted to be representative of subsuriace conditions at other locations and times.

= AN ERE BORING 11 (Continued)
z | 2|4B|EE]|G2|5E|0
2| z122|28|2:|22|a| pATE DRILLED:  January 10, 1989
S lalfa|8s|oS|wu¥|a| EQUPMENT USED: 5 -Diamster Rotary Wash
m | glecizx]|zilzEl2
o 7 TiIo TS Tiw
-307 4
" [ g Traces of Peat
-85 45 ;
266 | 97 7 Some Sand
SAND - fine to medium, grey
ss]
40t 50 SAND - well graded, about 30% Gravel, grey
45t 55 76| 119 | 38
SAND - fine to medium, some Gravel, light grey
50 21.9 | 105 28

NOTE: Drilling mud used in driling process. Boring grouted with
cement-bentonite mixture. Water level not established.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES |)

Area A - Law Crandall Borings

PLATE A-1.11b

PLATE A2-19
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Q.E._JC W.P, __dmh CHKD

dmh

DR.
Note : The log of subsurface conditions shown hereon applies oniy at the specific boring location and at the date indicated,

F.T.

1/20/89

DATE
It is not warranted to be representative of subsurface conditions at other locations and times.

AE-88473

3

LOG OF BORING

=3 '“E wzlz=|8ls BORING 12
31 I3EISZ|a=|EE|C
2| z 122|282 3|z 8l2| DATE DRILLED:  January 12, 1989
< o g si2S|u¥|Z| EQUIPMENT USED: 18" - Diameter Bucket
N R B BN FE
wt ) o o o ELEVATION 132
FILL - CLAYEY SILT - layers of Sandy Silt, light brown
and brown
a5 2
10+ Some organic matier
83 | <1 FILL - SANDY SILT - layers of Claysy Sitt, brown and
- 5 dark grey
91 <1
5 . 87 <1
L 0 4 K FILL - CLAYEY SILT - dark grey
75 | <1 § é
od HEH I SURFACE OF NATURAL SOIL
E : CLAYEY SILT - some Sand, few seashells, brownish grey
RE 69 | <1 | pdd
i
-5 E
20 81 | <1 : Bluish grey

NOTE: Water sespage encounterad at a depth of 13", Water
level measured at 16' 10 minutes after completion of
drilling. Gaving below 13" (to 2" in diameter).

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.12

Area A - Law Crandall Borings PLATE A2-20




O.E._JC W.P.__dmh CHKD

dmh

DR.
Note : The log ot subsurface conditions shown herecn applies only al the specific boring location and at the dats indicated.

AE-88473 DATE 1/20/89 F.T.

JOB

It is not warranted to be representative of subsurface conditions at other locations and times.

LOG OF BORING

sl _T.ele=lz2l5 1s BORING 13
2| £153E|c3152|5219
o = 2Z|E8|Z 5 Z 2ln | DATE DRILLED: January 12, 1989
< | o 7al8s|oS|u=IZ] EQUPMENT USED: 18" - Diameter Bucket
D & zg % I £ =
o o) TIST|ET|5| ELevamon 116
ML]  FILL - SANDY SILT - Tight brown
10+ 4] 83| <1 | H ML FILL - CLAYEY SILT - bluish grey
ML FILL - SANDY SILT - light brown
213 83 <1 £
- SHMMH| FILL - CLAYEY SILT - bluish grey
825 | 65 | <1 i
55 E i Layers of Silty Sand and Sandy Silt, grey and dark grey
8| 87| <1 o B
- 10 I3
340 | 87 | <1 4 k ¥ SURFACE OF NATURAL SOIL
0~ ML]  CLAYEY SILT - some organic matter, bluish grey
L 45 305 | 92 1 44 Brownish grey
HH MH]  CLAYEY SILT - bluish grey
-5~ el
NOTE: water seepage encountered at a depth of 12'. Water
level measured at 14-1/2' 10 minutes after completion
20 of drilling. Caving below 12 (to 2' in diameter)

Area A - Law Crandall Borings

E-289

PLATE A-1.13

PLATE A2-21
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dmh

F.T. BG DR.__dmh Q.E._JC W.P,

1/20/89

DATE

Note : The log of subsurface conditions shown hereon applies onl

AE-88473

3

CHKD é%(/ G2

y at the spacific boring location and at the date indicated.

=)

representative of subsurfacs conditions at other focations and times.

It ia not warranted to be

£ 5 el b o 1) BORING 14
= =< lw Wl g o o]
= £ ISHEIc 2 IG=]|5£]0
o 2Z|RP 8|2 51z 2|lu] DATE DRILED:  January 10, 1989
= E IS P B R - .
< o I”a il il IR [ EQUIPMENT USED: 5" - Diameter Rotary Wash
T B =) ) P -
i ol TI1S5T|5 T)o) ELEVATION 118
ML FILL - CLAYEY SILT - some rootlets, brownish grey
10 180} @ | 5
243 | B6 5 £ Light brown
~ 5
5 256 91 3 ML FILL - SANDY SILT - greyish brown
Some organic matter
L 10 51.6 70 2 B Dark brown to black, organic odor, some seashells
¥ SURFACE OF NATURAL SOIL
0+ ML CLAYEY SILT - light grey
47.8 78 3 ﬁ
- 15 ML] SILT- brownish grey
-5 378 83| 3 | H
HHE MH] CLAYEY SILT - few seashells, organic odor, bluish grey
L 20 i
846 | 67| 1 £
. 435 | 74 | 1 Lenses of Sandy Sil, light grey
4 [ Dark grey
28| o 1 ML —LCLAYEY SILT - some Peat, dark gray
(LL = 38; Pi=11)
=~ 30
- 20
271 | 9 1 ﬁ
-~ 35
- 25 238 | 99 5 ﬁ
~- 40

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings ]fL&ﬁT]J:E B3o4a
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CHKD

dmh

%

O.E._JC

DATE 1/20/89 F.T. BG DR. __dmh
Note : The Iog of subsurface conditions shown herson appliss only at the specific boring location and at the date indicated.

AE-88473

JOB

It Is not warranted 1o be representative of subsurface conditions at other locations and times.

= elu=lz -8 ls BORING 14 (Continued)
oy w = - -
B LR EE R S
8 T 2 E = = Z 5 uﬁ"ﬁg j DATE DRILLED: January 10, 1989
2| e lZal@s|o2|u=|2| EQUIPMENT USED: 5" - Diameter Rotary Wash
L8 |7e|=e|zd|zE)3
o & SIeT| & T
454 76 3 B Bluish grey
-30 -4
L 45 291 | 93 51 H Dark grey
-35 -
359 84 4 B
~ 50
- 40 -
802 | 52 4 Eﬁ Layers of Peat, dark brownish grey and brown
~ 55
-45 ~ 89.6 45 4
= 60
1) e | 7 | Dark grey
- 80—
NOTE: Drilling mud used in drilling process. Boring grouted with
cement-bentonite mixture. Water level not established.
65

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings
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PLATE A-1.14b
PLATE A2-23




dmh CHKD

W.P.

0.E._JC
pplies only at the specific boring focation and at the date indicated.

F.T. TC DR.  dmh
rface conditions at other locations and times.

1/20/89

DATE

AE-88473

B
i

Note : The log of subsuriace conditions shown hereon a

It is not warranted to be representative of subsu

= JuBlezlzolo)e BORING 15
= = =] 1.y oh = =
8 x IZIRT % 512 4 wl DATE DRILLED: January 11, 1989
< | aloal@s{o2|¥|Z| EQUIPMENT USED: 16" - Diameter Bucket
a2l ufzsiSl=s|¥ls
w o jfFEj=sjx2 o =<
w (4] = o w ELEVATION 10.7
10 ML]  FILL - SANDY SILT - greyish brown
24.2 92 2 5 |
Lenses of Clayey Silt
30.9 81 1
s 5 < ML| FILL - CLAYEY SILT - greyish brown
Some organic matier
400 | 80 | <1 THT Layer of Silty Sand
79 1 i é’ SURFACE OF NATURAL SOIL
442 < ML  SANDY SILT- grey
= 10
0 JEE MH| CLAYEYSILT - light grey
51.9 69 | <1 (LL = 59; Pl =20)
- 15 .
-5~ 43.9 79 | <1 Brownish grey
NOTE:  Water seepage encountered at a depth of 12". Water
level measured at 12-1/2' 10 minutes after completion
of drilling. Caving below 12. Hole squeezed in bslow
13-1/2" after drilling to 16".
20

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings

PLATE A-1.15
PLATE A2-24
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PLATE A2-25

Area A - Law Crandall Borings
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i

Q.E._JC WP, __ dmh CHKD

dmh

DR.

-F.T. BG

DATE 1/20/89

AE-88473

B

pplies only at the specific boring location and at the date indicated.

representative of subsurlace conditions at other locations and times.

Note : The log of subsurface conditions shown hereon a
It is not warranted to be

=] T &el= > 15 _Is BORING 16 (Continued)
z | £|5E|c21G2|E2]0
8 = == = -E‘ E 313 aiw DATE DRILLED: January 10, 1989
S| aloe|8s|oS|w¥|e] EQUPMENT USED: 5 - Diamster Rotary Wash
Ll aFe|=e|EE|zEl2
o] w = o w
.30_
238 | 100 8 é Some Sand
B =1}
45 L
-85
37.3 85 8 E Dark grey
~ 50
40~ 15[ Traces of Peat
- 55
45 325 B6 6 i)
- 60 023 SP| SAND- fineto Gravel and Cobbles, |j
105 | 129 - 951 coarse, some Gravel and Cobbles, light
50 grey
NOTE: Drilling mud used in drilling process. Boring grouted with
cement-bentonite mixture. Water level not established.
- Drilled 18" - Diameter Bucket Boring 5' east of Rotary

Wash Boring fo a depth of 13' on 1/12/89 for water
level determination. Water sespage encountered at
a depth of 11-1/2". No caving.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings pﬁ’_’p\“{rg A“zif}smb
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CHKD

dmh

Ww.p.

Note : The log of subsurface conditions shown hereon applies enly at the specilic boring location and at the date indicated.

F.T. BG DR._dmh O.E.

1/20/89

DATE

AE-88473

JOB

\.

it is not warranted to be representative of subsurface conditions at other locations and times.

= ' > .
£ |2 B = =
Q 2Z|P2I25|E% ol DATE DRILLED: December 30, 1988
|l FISS|a2|L3|aaly " . Di
Sl o laeld8s|oS|u=|Z| EQUPMENT USED: 5"-Diameter Rotary Wash
7N A B R L
m] ol TI8T|8 |o| ELEvATION 182
% CL| FILL - SANDY CLAY - reddish brown
193 | 110 | 14 /
15 E/
1451 114 | 13 / Lenses of Silty Sand, some organic matter, brown and
. 5 / light grey
153 | 115 5 / Lenses of Clayey Silt, pieces of brick, reddish brown
/ and brown
. 206 | 107 | 4 /
ML FILL - SANDY SILT - grey
- 10 :
27.0 96 7
5
350 86 2 H
= 15
J-FILL - SILTY SAND - fine, some vegetation, hydrocarbon
118 | 117 13 L1 EH SM odor, traces of hydrocarbon, dark brown to black
: HH IS SURFACE OF NATURAL SOIL
0— 4 MHE  CLAYEY SILT - brownish grey
- 20 if:
6] i
-5-1 1 Large z mount of seashells, organic odor, grey
. 638 ] 60 | 3 i
104 41 B
f i
45 281 94 | 18 HlHE SM SILTY SAND - fine, grey
- 35 HH
18]] 11
- 20+ s8] 77| a gﬁn’ CLAYEY GILT - some seashells, grey
- 40

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LeROY CRANDALL AND ASSOCIATES ||

Area A - Law Crandall Borings

E-295

PLATE A-117a
PLATE A2-27




1E fan

0.E._JC W.P, __dmh CHKD

FT. BG DR. dmh

1/20/89

DATE

AE-88473

B

pplies only at the specific boring location and at the date indicated.

rface conditions at other locations and times.

Note : The log of subsurface conditions shown hereon a

It is not warranted to be representative of subsu

2 o lwzle 15 -lo BORING 17 (Continued)
z | 2|8E|E2|52|g82]0
2| = 122|282 122l DatE DRILED:  Decomber o, 1983
< o joa|8sloS|us|2] EQUPMENT USED: 5°- Diameter Rotary Wash
i B B R Y ]
o s e I= B I
8 [ g Bluish grey
25+ THHSM]  SILTY SAND - fine, grey
L 45 237 ] 94| 45 il
10[ T ™ML CLAYEY SILT - some seashells, bluish grey
=30 ~4
- 50
199 | 100{ 18 | H Some Sand
-354 ML| SANDY SILT - slightly Gi
206| 109| s - slightly taayey, grey
- 55
276 | %4 5 ML CLAYEY SILT - some cemsnted lumps, bluish grey
- 40 )
60 384] 90| 5
NOTE: Drilling mud used in drilling process. Mud removed to a

depth of 40" at completion of drilling. Water level measured
at 15-1/2' 4 days after removal of mud. Boring grouted
with sand and cement slurry.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings
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PLATE A-1.17b
PLATE A2-28




dmh CHKD

w.p,

OE._JC

dmh

DR.

F.T.

1/20/89

DATE
Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

AE-88473

JOB

It Is not warranted to be representative of subsuriace conditions at other locations and times.

2 il T > 135l BORING 18
“< fw L E3 I=bey iy o
Z 1 =IsFlc2lg=|5=19
£ T == = 5 Z 5 = i DATE DRILLED: January 11, 1989
S| e 28185 0S| wS|Z| EQUIPMENT USED: 5 - Diameter Rotary Wash
o =N R R R A :
z o 8715 |9] ELEVATION 127
ML [ FILL - SANDY SILT - greyish brown
354 | 87 2 | B
10 Lenses of Clayey Sitt
e 90| 88 | 1
ML{  FILL - CLAYEY SILT - bluish grey
Dark grey
- 10 20 | 8 ] < 1 Brownish grey
¥ SURFACE OF NATURAL SOIL
0= 4 MH]  CLAYEY SILT- greyish brawn
561 | 66 | <1 i
- 15 ML}  SANDY SILT - lenses of Clayey Silt, brown and grey
386 | 84 | 1
-5~
{E MH] CLAYEY SILT - some seashells, organic ador, grey
L .0 468 | 74 | 1 :
- 10 :
L o5 746 | 53 | <1 Brownish grey
15 E Some Sand, dark grey
0 321 ] oo | 1
No Sand, bluish grey
- 20
L a5 510 | 68 | <1 h
5] TIIMC]  cLAYEY SILT - bluish grey
L 40 228|104 | 8

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings
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PLATE A-1.18a
PLATE A2-29
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CHKD

dmh

W.P,

Q.E._JC

dmh

DR.
pplies only at the specific boring location and at the date indicated.

F.T.

1/20/89

DATE
Note : The log of subsurface conditions shown hereon a

AE-88473

f subsuriace conditions at other locations and times.

Itls not warranted to be representative o

BORING 18 (Continued)

January 11, 1989
5" - Diameter Rotary Wash

= = > .
E1 - oty ~lo~lo
= | 2 |yBles|Ez|828
2|l z 122|281z 2|ul oA oRILED:
L |l o Za|8s|oS|u¥|Z| EQUIPMENT USED:
O R =l et A e
[IT] w a =] w
-30 - |
L a5 29| 8| 5 ;
- 354
| o 34| 78| 3| 4
- 40 -
. 320] 62| 2
- 45—
60 a26| 78| 2 |

SM SILTY SAND - fine, grey

MLE  CLAYEY SILT - dark grey

NOTE: Drilling mud used in drilling process. Boring grouted with
cement-bentonile mixture. Water leve! not established.

Drilled 18" - Diameter Bucket Boring 5' east of Rotary
Wash Boring fo a depth of 16" on 1/12/89 for water
level determination. Water seepage encountered at
a depth of 11'. Caving below 11 (to 2’ in diameter).

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings
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PLATE A-1.18b
PLATE A2-30
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WP,

y at the spacific boring location and at the date ind

ditions at other locations and times.

F.T. BG DR. __dmh O.E._JC

1/20/89

DATE

AE-88473

JOB

icated.

Note : The log of subsurace conditions shown hereon applies onl

It is not warranted to be representative of subsurface con

e[ _lilezle 12l BORING 19
R EIEHEREEEEE
2l z122122l25122la| oAt oRuLED:  Januay 11, 1989
Sl aolZal@s|oS|u%|a| EQUPMENT USED: 5 - Diameter Rotary Wash
| WlzcsiQelz8l22]5
o (] = TR = o =<
] w (=] =] w ELEVATION 149
HH i SM FILL - SILTY SAND - fine, lenses of Clayey Sit, brown
i and grey
21} 8| 6 | EHf Large amount of seashelis
50} 102 1" £ i Light brown
10 3l
5 ML FILL - SANDY SILT - lenses of Clayey Silt, some seashells,
grey and brown
295 92 8 e
5-1- 10 434 81 2 ML FILL - CLAYEY SILT - ‘greyish brown
434 76 1 £ Some Sand, some vegetation, grey and black
0~ 15
404 80 1 B
¥ SURFAGE OF NATURAL SOIL
£ E : MH CLAYEY SILT - brownish grey
-5 20 +—2] HHE
21 77 1 EI‘ ; Few seashells, organic odor, dark grey
-10- 25 4
1]
~15-1 39 AT SM SILTY SAND - fine, few seashells, organic odor, dark gray
265) 98| 12 | ®IH}
HH K MH CLAYEY SILT - brownish gray
-20- 1] HHE
171 i
586 | 62 2 : d * Few seashells
-25+ 40 H

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.10a

Area A - Law Crandall Borings PLATE A2-31
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pplies only at the specific boring location and at the date indicated.

rface conditions at other locations and times.

Earins

R |

Lot

(e

dmh

W.P,

O.E._JC

dmh

DR.

BG

F.T.

1/20/89
Note : The log of subsurface conditions shown hereon a

DATE

AE-88473

It is not warranted to be representative of subsu

= AN A ERE BORING 19 (Continued)
= £ [DFjx® = =1i9
= e =3 % s|22|5| DATE DRILED:  January 11, 1989
< | o joaf8s{oS|u¥|Z| EQUPMENT USED: 5 - Diameter Rotary Wash
I I = R P e
o w e =0 - 12
di
466 | 73 2 Lenses of Silty Sand, traces of Peat, dark grey
30+ 45
4l
35+ 50 4761 76 6 GRAVELLY SAND - fine to coarse, about 40% Gravel
and Cobbles, lenses of Sandy Silt, traces of Peat,
black
25]]
40+ 55
noj2z2| 27 GRAVEL - well graded, some Sand, few Cobbles, black
45 60
9.0 | 120 24
Drilling mud used in drilling process. Boring grouted with
cement-bentonite mixture. Water level not established.
=50 g5

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

Area A - Law Crandall Borings

PLATE A-1.19b
PLATE A2-32
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PLATE A2-33

Area A - Law Crandall Borings
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O.E._.JC W.P, ___dmh CHKD

dmh

N lool> 15 e BORING 20 (Continued)
z | £|3EISEIG=|5<]9
el zI22ZIE8|Es Z &jw| DATE DRILLED: January 11, 1989
Sl aloalds|oS|wS|z| EQUIPMENT USED: 5 - Diameter Rotary Wash
w i BlFel=|xd|2<]3
o 2 i e
i
- 30 - il
18[ HH F Layers of Claysy Sil
- 45 1 ]
318 | 90 4 £ ML CLAYEY SILT - lenses of Siity Sand, dark grey
- 85 —
o]
- 50
- 40 -
e ®1] 85| 3 | ¢
- 45
60 331] 83| 2 l

DR.
pplies only at the spacific boring lecation and at the date indicated.

rface conditions at other locations and times.

widved LA TR

[T L)

F.T.

Note : The log of subsurface conditions shown hereon a

1/20/89

]

DATE
ft is not warranted 1o be representative of subsu

AE-88473

i

9B

NOTE:  Driling mud used in drilling process. Boring grouted with
cement-bentonite mixture. Water level not astablished.

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

) PLATE A-1.20b
Area A - Law Crandall Borings PLATE A2-34
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CLIENT: HOWARD HUGHES PROPERTIES
C P -]- 1 JOB NO AE-88473
CLEECIE B DATE: JANUARY 30, 1989
ELEVATION: 148 FT*

LOCAL FRICTIDN FRICTION RAT
Ju] TIP RESISTANCE (Ton/ft~2) 500 o (Ton/Ft"2) 5 o (PERCENT) o 8

| 3
— (;ﬁ

DEPTH
(m

T

14{MAX DEPTH 20. 38 "«'—f)

* Elevations provided by PAL‘FE? And twitﬁ%hda” CPTs (CONTINUED)
B PLATE A2-35

T AT ™ 1 1
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CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-88473
CPT. - 1 DATE: JANUARY 30, 1989
ELEVATION: 149 FT
L.OCAL FRICTION FRICTION RATID
o TIP RESISTANCE (Tan/ft~"2) 500 {(Ton/Ft™ 2 S D “ (PERCENTY B

14

DEPTHL

(m>

28

K?}

A

|
‘r"

[,

W\f\“

W
|
LAt

MAX DEPTH _20. 98

CONTINUED!
Area A - Léw Crandall CPTs PLATE A2-36

T AT m.1 1%
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C JOB NO. AE-88473
. PT = 1 DATE: JANUARY 30, 1989
ELEVATION: 149 FT
_ PORE PRESSURE PORE PR. RATID
0 __TIP RESISTANCE (Ton/fFt"2) SO0 =30 (PSI_GAUGE) 80 D (PERCENT)

DEPTHL

14

CLIENT: HOWARD HUGHES PROPERTIES

\:,/—

AX DEPTH 20. 98

(CONTINUED)
Area A - Law Crandall CPTs
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PLATE A2-37



e B e s

14

DEPTHL

28

CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-BB473
C.P.T.-1 DATE: JANUARY 30, 1989
ELEVATION: 148 FT
PORE PRESSURE PORE PR. RATID
D TIP RESISTANCE (Ton/f1"2) SO0 -30  (PSI GAUGE) 80 O (PERCENT> 8
| —
!
i
> |
%) |
' ]
(j ;
g
i 7
-‘—1
p— i
e |\
-«-—_..._._'[ >
i
1
MAX DEPTH 20. 58
Area A - Law Crandall CPTs PLATE A2-38
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CLIENT: HOWARD HUGHES PROPERTIES
JOB NO. AE-BB473
C.PT = 14 DATE: JANUARY 30, 1989
ELEVATION: 11.8 FT
5 0 TIP RESISTANCE (Tan/Fr"2) 500 O (T:n.':gtl-.ggm 5 0 Fm:c;é_ggeﬁg 18 &9

14

AV AW A
AR

v

\

S——]

V

X _DEPTH 22.28

v

N VAN FETAY A

A

(CONTINUED)
Area A - Law Crandall CPTs

E-307

PLATE A2-39
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CLIENT: HOWARD HUGHES PROPERTIES
C P T _ 14 JOB NO. AE-88473
B I DATE: JANUARY 30, 1989
ELEVATION: 118 FT
i LOCAL FRICTION FRICTION RATID
e 0 TIP RESISTANCE (Ton/ft"D Ssoo (Ton/Fe°2 50 (PERCENT) 8

DEPTH

(R

SERYE g | VA S e 2

[a¥4

WW

I

|V,
I

MAX DEPTH 22.28

(CONTINUED)

Area A - Law Crandall CPTs

E-308

PLATE A2-40
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CLIENT: HOWARD HUGHES PROPERTIES

M AP B DATE: JANUARY 30, 1989
ELEVATION: 11.8 FT
0 TIP RESISTANCE (Ton/ft-2) soo -3an P%géxpgaur:s? € o PDREPE&':ES?*:TIH .

]

§ i
DEPTH /

m
|
i
14|fAx oEPTH 2228 ")
(CONTINUED)
Area A - Law Crandall CPTs PLATE A2-41

b -
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L tamte,

Ly

C.P.T.- 14

o] TIP RESISTANCE

CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-BB473
DATE: JANUARY 30, 1989
ELEVATION: 11.8 FT

FORE PRESSURE
(Tan/ft 2 SD0 -30 (PS] GAUCEY

80

]

PORE PR. RATID
(PERCENTY

14

DEPTHL
w

28

T

MAX OEPTH 22.28

Area A - Law Crandall CPTs

E-310

PLATE A2-42

T ATT ™

1

-

a



Ladiasd

Liishmnd

R |

L.

bl 2zacd

C.P.T.-17

CLIENT:
JOB NO.
DATE:

ELEVATION:

HOWARD HUGHES PROPERTIES
AE-88473

JANUARY 30, 1989

18.2 FT

. LOCAL FRICTION
0 TIP RESISTANCE Gon/ft 2 soo o (Tan/fFt-2) s 0. N CiERtERm 10
o i e T ) : T
. ] |
T i E
i : !
. I i I
] | | ! '
i : ! i i
: ! |
| ! '
| ;
] i i '
i i P
: i i i
I [ i :
g o
. 5 | ;
i Z | : ‘
. i ! ! i
! ! ._i i
i ' i |
I
| o
i : i i
A | ; i i
i i i H
i ’: !
| o
i | }
F P
; i
i | i
DEPTH{ . f 5 i
{m) E |
i i !
| : i ;
| ! !
i | I
b : I |
i ' !
] i
; \ i i
; ! !
1 | |
: |
- i (9 |
| i
| ! |
| C '
i i 1 !
i - | II ‘ ;
| 5 ]
14|MAX DEPTH 2). 96 ' — 1 | £

Area A - Law Crandall CPTs

(CONTINUED)

E-311

PLATE A2-43
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CLIENT: HOWARD HUGHES PROPERTIES
C P T _ 17 JOB NO. AE-88473
Y S DATE: JANUARY 30, 19849
ELEVATION: 18.2 FT

LOCAL FRICTION FRICTIDN RATIO

0 TIP RESISTANCE (Ton/fFt 23 500 D (Ton/fFL~"2) 5 0 {PERCENT) [z}
14 It Il — 1 1 B
| . ! {
! H : : 3
H i i
i ; :
| i | P
i i
| | ? L
! i i : .
] -
; 4 = :
B ]
| i ; % :
1 - i
| :
i i :
! i | | | !
i i P | 1 :
E . i .
i | :
| S
i 1
I : ] E
~ b i .
% > b
| 5| ! [
% :
—(/ |
DEPTHL i
m) i ) i
— !

! b
i !
A
; | 1 !
i
i |
i i |
|

2B{MAX DEPTH 21.88

(CONTINUED)
Area A - Law Crandall CPT; PLATE A2-44

T A TT RA T R 2
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et

Lisfesd

Liz

C.P.T.-17

CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-BB473

DATE: JANUARY 30, 1989

ELEVATION: 18.2 FT

PORE .FRESSURE

PAORE PR. RATIC
(PE

o 1] TIP RESISTANCE {Ton/fFt™2) 500 -30 <(PSI GAUGE) S0 p RCEMTY
; ,. I !
, |
. i I H
i | ! ; i
i :_ | f P
- j : E | :
: ! ! q -' I E
. i i i ir : |
] | H* o
! 1 i ; :
: | s. b
; ¢ .
. ; '- o
i i i !
' j i | !
i ! l : I t .
; ! ! > S
| : i i
| | | b
1 |
| | i! i
| i
| ] I i
| | |
DEPTH| r i P
m ' !
1 1 ;
! j i P
! i ! :
| — | ]
:f !
1 i
i
2}
|
\ T i
i
|
! 1
[ !
| * "
i : !
| 4 P
1 '
) B |
14{MAX DEPTH 21 l ; ¥ _}
(CONTINUED)

Area A - Law Crandall CPTs
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PLATE A2-45
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Loran wattd
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L,

teostacal

CLIENT: HOWARD HUGHES PROPERTIES
C P —I— _ 17 JOB NO. AE-88473
CLEEEI DATE: JANUARY 30, 1989
ELEVATION: 182 FT

_ ) PORE PRESSURE
0 TIP RESISTANCE (Ton/ft-2) 500 -30  (PSI GAUCE> . an | GPERCEND ©

14 L —
Lﬁb

NERBARE

e

M)

s | i
. 2
i 1 :
: i | i |
L | | |
g> | | i
R
L i [
_— < | |
il !
’ E:‘: : |
i
, T
| i
: |
| |
] 2
; : j
| ) J !
i i :
; ! '
! i
: | i
' |
26 {MAX DEPTH 21. 98
Area A - Law Crandall CPTs PLATE A2-46

DT ATE m_1 Ta
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CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-BB473
C. PT - 1 8 DATE: JANUARY 30, 1989

ELEVATION: 127 FT

LOCAL FRICTIDN FRICTIDN RATID
0 TIP RESISTANCE (Ton/FL=2) 500 O (Ton/Ft"2) 5 0 (PERCENT)
o 'k
——
Ci..____

=

T~

i

DEPTHY

14{MAX DEPTH 20.23

?
:
:
AL
%

(CONTINUED)
Area A - Law Crandall CPTs

PLATE A2-47

nt ATw LU S A
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Ll

e

iy

&
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CLIENT: HOWARD HUGHES PROPERTIES
JOB NO. AE-88473
CPT = 1 8 DATE: JANUARY 30, 1989
ELEVATION: 127 FT
LOCAL FRICTIDN FRICTION RATIOD
1] TIP RESISTANCE (Ton/f+=2) SO0 0 (Ton/FL-2) 5 0 (PERCENTY a
14 %
=1 I
?
i i
;- N .
N; l i
/E l
= 1:2? ;
=
DEPTHL
{m)
28 |MAX_DEPTH 20. 23
(CONTINUED)
Area A - Law Crandall CPTs PLATE A2-48
T ATE o_1 /%
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beisiptod

[pr—y

CLIENT: HOWARD HUGHES PROPERTIES

C P '-]- 1 8 JOB NO. AE-BB473
. . DATE: JANUARY 30, 1989
ELEVATION: 12.7 FT
PORE PRESSUR £
0 a TIP RESISTANCE (Ton/ft "2 S00 -30 <(PSI GAUGE) € 80 p PGHE(P Egi' Eﬁ?; 10 2.

I

DEPTH

14{M8X DEPTH 20.23 3 &)

Area A - LaW Cranadil CPTs PLATE A2-49

nT Amm ™ot .
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[EENE]

[Ty

Exueaniin

Beaie

B St

Zifetd

e

C.P.T.-18

14

DEPTH

28

0 TIP RESISTANCE

CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-88473
DATE: JANUARY 30, 1989
ELEVATION: 127 FT

PORE PRESSURE

PORE PR. RATIO

E-318

(TﬂhfFFAEJ S00 -30  (PSI GAUGE) S0 D (PERCENT) 8
Hz
= (l
S -
MAX OEPTH 2D. 23
Area A - Law Crandall CPTs PLATE A2-50
DT ATT ©°_1 /

A



[T rr]
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CLIENT: HOWARD HUGHES PROPERTIES

. JOB NO AE-88473
C.P.T . 7 20 DATE: JANUARY 30, 1989
ELEVATION: 1283 FT

LOCAL FRICTIDN

FRICTION RATID (.

0 TIP RESISTANCE (Ton/fFL°2 soo o (Ton/Ft°2> 5 CPERCENT) £
u §=
é:—.v
::3,

Y

"‘1._____
?

DEPTH|
=)

i
LT
- %

14|MAX DEPTH 20. 57 g

i
=~ <:_,<:.’

‘ib
3 !

(CONTINUED)
Area A - Law Crandall CPTs
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PLATE A2-51
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[T

St e

[T )

— |

C.PT.-20

TIP RESISTANCE

CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-BB473

DATE: JANUARY 30, 1989

ELEVATION: 123 FT

LOCAL FRICTIDON
(Ton/Fe"2) S00 0 {Ton/Fe"2)

FRICTION RATID

0 5 D __(PERCENT) 8
! ' }
] |
a: { S| !
-; = |
| | <l !
| ; .
| L
| —=
L . ; i i | !_
[ —
DEPTH |
m
i
i
,: ;
i |
!
I
i H
!
|
|
“) 2B |MAX OEPTH 20. 57 !
(CONTINUED)
Area A - Law Crandall CPTs PLATE A2-52
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14}

CLIENT: HOWARD HUGHES PROPERTIES

PT JOB NO. AE-88473
C.P.T. -20 DATE: JANUARY 30, 1989
ELEVATION: 123 FT
O  TIP RESISTANCE (Ton/Fr"2) son -3o p:{n;gngiaguaaa 90 D Pmscngbgﬁgm
s
J i 1
i |
) i
3
l
I
i
g
|
MAX TH 20.57 .J
(CONTINUED)
Area A - Law Crandall CPTs PLATE A2-53

T AT L B
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CLIENT: HOWARD HUGHES PROPERTIES

JOB NO. AE-B8473
C.PT - 20 DATE: JANUARY 30, 1989
ELEVATION: 12.3 FT
i 0  TIP RESISTANCE (Tan/ft"2) snp ~-30 P?ggrpgiﬁgg?s g0 o Pm%P;g&ENR?:Tm a
— i |
I
i
% %
|
i
] |
f L
L 3
—] r“"‘
DEPTH).
%)
|
!
|
i
28|MAX_OEPTH 20.57
Area A - Law Crandall CPTs PLATE A2-54
T ATT ™.
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ph

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

F.T. LS DR, ph O.E.___JR

3/1/81

DATE

191028 AEQ

JOB

Itis not warranted to be representative of subsurtace conditions at other locations and times.

| _|l.eluzlz |5 ]s BORING 1
z | E158|sE gl EE]0
e | £ 1221555 3|5 2&|u]| PATE DRiLLED: February 8 &11, 1991
< o 1o o 5B 2 5| w¥|a) EQUIPMENT USED:  5"- Diameter Rotary Wash
i Blzals=lzL2]| €12
- = = i o B b
w (5] o o} @| ELEVATION 108*
10 - ?R FILL - FAT CLAY and SILT - some Sand, dark greyish
a8 | 82 | 1 %,c brown
5 325 | 86 1
5_
268 ] 98 | <1 Dark grey
10 AR SURFACE OF NATURAL SOIL
0~ 565 65 | <1 MH| ELASTIC SILT - dark grey
YV WATER LEVEL (2/11/91)
1] -
15
.5 ML SANDY SILT - dark grey
316 | 90 | <1 |
20 -—-4f
-10
207 of 4 SAND - fine, dark grey
25 Few lenses of Silty Sand
-15 -] 14|
315 88 3
30
=20
14]]
* Elevations and locations provided by Psomas
and Associates,
24.
a5 2 { 100 18
-25
23|
- 40

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LAW/CRANDALL,INGC. §

Area B - Law Crandall Borings

PLATE A-1.1a

PLATE A2-55
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CHKD .

DR.__ph OE. _JR__ WP.__ph

FT. IS

3/1/91

JOB | 91028 AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

oy [ > . .
S| o lwgleg|E=]2o8 BORING 1 (Continued)
5 | 25 Bel23 5 A
i E S35 w3 | ii.a|S) DATE DRILLED: February 8 &11, 1991
> | G |03 |- glY:|S$| EQUPMENT USED:  5"- Diameter Rotary Wash
wl olfelsd|lzS|zE|=
— = =~ a
T %) o c |?
-30 85| 9% | 8 ﬁ 2
a7
45
.35 -
327 89 [ 10 SANDY SILT - dark grey
s04— 2
~407 ML]| CLAYEY SILT - dark grey
199|109 | 5 | o
55 L1 [ SM SILTY SAND - fine, dark grey
-45 7 15[ H b
SAND - fine, grey
16711 ] 6
60

Drilling mud used in drilling process. Removed mud
to a depth of 30" after completion of drilling. Water
level measured at 13-1/2' 15 minutes after removal of
mud. Grouted boring with a cement-bentonite slurry
after water level determination.

LOG OF BORING

LAW/CRANDALL,!INC. #mm
PLATE A-1.1b
Area B - Law Crandall Borings PLATE A2-56
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CHKD

ph

OE.__ JIR WP

ph
Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

DR.

LS

F.T.

3/1/91

JOB 191028 AEQ DATE

It is not warranted to be representative of subsurtace conditions at olher locations and times.

= [ > .
= legleclz]E s BORING 2
& |DoF 0 s 3
[¢] = i b= i TR
e | £ |22|55|%3|5 8[| pATE DRILLED: February 8, 1991
< o |l 55|24 wX|a| EQUIPMENT USED: 5. Diameter Rotary Wash
1] w |z lIZz2]=2£|=2
w o |TE=EE|leS|s=<
w w (& ra) ]| ELEVATION 11.5
| FILL-SILTY CLAY and SILT - some Sand,
10 - 8.9 P 4 jjﬁ'j some seashells, dark brownish grey
i
e
5 i m e oy 0111
.
e
559 | 68 | 1 5
10 SURFACE OF NATURAL SOIL
5651 66 | <1 FAT CLAY - dark grey
0 WATER LEVEL (2/11/91)
ELASTIC SILT - dark grey
i
15
=57 47| 72 | <1
ML SANDY SILT - fine, dark grey
20 +—s]
=10 7
38.8 81 | <1 ‘
P L1 E I SM SILTY SAND - fine, dark grey
26 L |
-15 [
302 o1 | 4 Wit
30 ML| CLAYEY SILT - dark grey
-20
12]]
SAND - fine, dark grey
235 | 107 11
35
25 NOTE: Drilling mud used in drilling process. Removed
mud to a depth of 30" after completion of drilling.
Water level measured at 11-1/2" on 2/11/91.
1_/[ Grouted boring with a cement-bentonite siurry
after water level determination.
40

LOG OF BORING

L
LAW/CRANDALL,INC

Area B - Law Crandall Borings

PLATE A-12
PLATE A2-57

E-325




P

CHKD

ph

Note : The log of subsurface conditions shown herean applies only at the specific boring location and at the date indicated.

WP,

LS DR.___ph OE. _ _JR

F.T.

3/1/91

JOB 191028 AFO DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

= — > .
g o lw@|usg = o_|g BORING 3
£ 2k QElwE|lS
2| z122|2815 3|z 2|e| paE orien: February 8, 1991
= | & |IZ2|85)03w*]|E| EQUIPMENT USED: 5. Diameter Rotary Wash
= wlzgl18 i85 ==
w o |FE|=E8|zS |25
o » S |S {9 ELEVATION 124
HESM]  FILL- SILTY SAND - dark brown
| RS
104 100 | 105 | 6 3
ML FILL - CLAYEY SILT - dark greyish brown
4751 72 | 1
5
5—
488 | 78| <1 L |
¥ SURFACE OF NATURAL SOIL
0 ML CLAYEY SILT - some lenses of Sand, dark grey
23| 77 | <1 | N
0_
di
- 15
.5 a6 7)<t | o
L 50 ._1{ Some seashells
-10 -
371 85 | <1
SAND - fine, dark grey
25
27]
-15
2421100 | 22
30
-20 12|] SANDY SILT - some seashells, dark grey
25 360| 8 | <1 | o
-25 - SAND - fine, dark grey
26|
- 40

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LAW/CRANDALL,INC. i

Area B - Law Crandall Borings

PLATE A-13a

PLATE A2-58

E-326




JOB 191028 AEQ DATE

E 4]

CHKD

OE.___JIR__ WP._ ph

ph

OR.

F.T. 1S

3/1/91

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

BORING 3 (Continued)

February 8, 1991
5" - Diameter Rotary Wash

g [ > .
e - olug|E (G} [}
: w _ -
5| £|35|5E 22|86 E]S
E| E|EE |25 |58|SE|Y| oA pRLED:
> o ‘Zno" 03 > &Y =2[S| EQUIPMENT USED:
- o |FE2 O Fragiand B
o » a] a |@
264 | o7 | 7 | M
-30
2
45
.35 4551 78 | 1 |
50——10[
-40 -
275 96 3 ]
55
316 | 92 | 1 |
-45
273 3
60 95

ML CLAYEY SILT - some fine Sand, dark grey

Layers of Sand

NOTE:  Drilling mud used in drilling process. Removed mud to a
depth of 30" after completion of drilling. Water level
measured at 13 on 2/11/1. Grouted boring with cement-
bentonite slurry after water level determination,

LOG OF BORING

LAW/CRANDALL,INGC, i

Area B - Law Crandall Borings

PLATE A-13b
PLATE A2-59

E-327




CHKD FH

ph

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

O.E. JLR

ph

LS DR.

F.T.

3/1/91

JOB 1.91028 AEQ DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

= >
o we walz_l2-]s BORING 4
£ |2+ gElwEla
21 |2 Z Eg‘ % 5 5?_1 w| DATE DRILLED: February 4, 1991
< | & 288503 w¥|Z| EQUIPMENT USED: 5 Diameter Rotary Wash
W Z2512 |83 =3
w o |FRi=Z=|zS|=2E|=Z
| = < o
m ()] a ) Wy ELEVATION 133
ML FILL - SANDY SILT - some Sand and Clay, dark
reyish brown
23g| ot | 2 | N gren
10
5 346 ) 8 | 1 [ | Greyish brown
i ML FILL - CLAYEY SILT - grey
50| 73| <1 | N
5 -—
10 "
499 | 70 | <1 L | Dark grey
SURFACE OF NATURAL SOIL
ML SILT - some lenses of Sandy Silt, dark grey
0 —
435 | 78 1 [ |
15
+f
-5~ Many seashells
20 81l B 1<l | o NOTE: Drilling mud used in drilling process. Removed mud
to a depth of 30" after completion of drilling. Water
level measured at 13-1/2' on 2/11/91. Grouted
boring with a cement-bentonite slurry after water
-10 - 1 [ level determination.
2 FTISM | SILTY SAND - fine, dark gre
274 9% | 5 i » carx grey
-15 {1l
33[ SAND - fine, dark grey
= 30
272 a8 18
.20 CLAYEY SILT - dark grey
35 +—1]]
-25
SAND - fine, dark grey
40 226 96 10

LOG OF BORING

LAW/CRANDALL,INC

Area B - Law Crandall Borings

PLATE A-14
PLATE A2-60

E-328




FH

CHKD

LS DR. ph O.E. JLR _ WP. _ ph

F.T.

3/1/91

JOB 191028 AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

it is not warranted to be representative of subsurface conditions at other locations and times.

£ | LUB wale s _|s BORING 5
z | £|5ElcE|a=EEE|C
o g o > i B .
e | £ 122|2815 3|3 2|=| paE priLep: February 4, 1991
S| & |22 |85|2g|w¥|E]| EQUIPMENT USED: 5+ Diameter Rotary Wash
> wlz51Qe|>48]5 ==
w o |IFE|=E|z=|E ==
w w =} o OF ELEVATION 14.4
ML | FILL - SANDY SILT - dark greyish brown
235 3| 2 R
10 Light brownish grey
s 24 o1 | 4 | o Some Clay ,
Dark b
258 | 80 | 1 | rown
5—
10
2
[ SURFACE OF NATURAL SOIL
% CL SILTY CLAY - dark grey
0- V31 78 <1 | MG cLaveY SILT- grey
15
H[
5 HH|MH]| ELASTIC SILT-grey
20 552 | 69 { <1 if:
-10
T2 4 f Dark
a6 | 72 | <1 i grey
SM SILTY SAND - fine, some seashells, dark grey
o] | o |
30 SAND - fine, grey
271 9% | 18
20~ I[MH|  ELASTIC SILT- some lenses of Sandy Sit, dark grey
- 35 2]
26| 70 | 2 (LL = 52, PI = 18)
-25
= 40 4

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

gg,gﬁ-\m’d

LAW/CRANDALL, INC. il

Area B - Law Crandall Borings

PLATE A-15a
PLATE A2-61

E-329




F:_H,

ph CHKD

1S DR.___ph OE._ JR WP

F.T.

3/1/91

JoB | 91028 AEQ DATE

Note : The log of subsurface conditions shown herson applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsuriace conditions at other locations and times,

ey - > . .
ol P wd ez =y SO < BORING 5 (Continued)
£ |35 a=ltwEla
o il = X
| E 35 5§ é 3| S &|4| paTE DRILLED: February 4, 1991
> T S g |W|S| EQUIPMENT USED:  5"- Diameter Rotary Wash
iu w 1=~ =2 > 0 = e =
o Bl - ] Fd it
w w (m}
H
3| i
ML SANDY SILT - dark gre
198|108| 2 | o grey
-30-1
- 45
10[
-85
L 29l o7 ] 5
ML CLAYEY SILT - dark grey
10[|
-40
L 55 L E I SM SILTY SAND -fine, some seams of Sandy Silt, dark grey
291 o5 | 12 N
ML CLAYEY SILT - some Sand, some seashells, dark
grey
-45
60 288] 94 | 3 |

NOTE: Driling mud used in drilling process. Removed mudto a
depth of 25' after completion of drilling. Water level
measured at 14-1/2 on 2/5/91. Grouted boring with
cement-bentonite slurry after water level determination.

LOG OF BORING

LAW/CRANDALL,INC. &

Area B - Law Crandall Borings

PLATE A- 15
PLATE A2-62

E-330




e

CHKD

ph

LS DR.___ph OE.___JIR

F.T.

3/1/91

JOB L91028.AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring Iocatiqn and at the date indicated.
It is not warranted to be representative of subsurface conditions at other locations and times.

= = >= .
£ |DoF wElw =
2 = |22 Eg z23lz g w| DATE DRILLED: February 2, 1991
< a I7a2l8s|c3|w |2 | EQUIPMENT USED: 5" - Diameter Rotary Wash
= wlz51235]1>815 =1
w o |FE = |zE | E 8=
w (9] & Ia) @1 ELEVATION 16.1
L SM FILL - SILTY SAND - fine to medium, some Sandy Silt,
15 il dark greyish brown
176 | o5 | 2 | MH} grevis
‘ 3 Dark brownish grey
5 119} 9 L ?L i About 10% Gravel
10 - i}
163 | 85| <1 | NH Grey
10 £
5 149 85 | <1 | R Brownish grey
n ¥
LLL + SURFACE OF NATURAL SOIL
ML 1 SANDY SILT - some lenses of Sand, brownish grey
dl
15
0 —
344 87 2 |
44| MH ELASTIC SILT - some lenses of Sand, dark grey
20 +—a{
5 i
& (LL=52, Pl=18)
4791 73 1 N HH Some seashells
25 o
-10 d| tL:
688 | 55 | 1 i
4 ; NOTE: Dirilling mud used in drilling process. Removed
30 | mud to a depth of 25' after completion of drilling.
-15 H K Water level measured at 16' on 2/4/91. Grouted
1 [ : ' boring with a cement-bentonite slurry after water
H level determination.
63. 1 |
35 1 63 | < ] :
20~
I
40 H
242|102 | 2 |

LOG OF BORING

LAW/CRANDALL,INC e

Area B - Law Crandall Borings

PLATE A-16
PLATE A2-63

E-331




EH

CHKD

ph

W.P.

F.T. LS DR. ph Q.E. JIR

3/1/91

JOB L91028.AEQ DATE

Note : The log of subsurface conditions shown herecn applies only at the specific boring location and at the date indicated.

t is not warranted to be representative of subsurface conditions at other locations and times.

- >
NI EAEAE BORING 7
£ 1D a2 |luEla
2| =122 P 5|& 3| Z &|u| oAt oRiLeD: February 2, 1991
< a o a 55 |2 g |w¥|{Z| EQUIPMENT USED:  5". Diameter Rotary Wash
w =~ sl>=o|l=2£12
LI_I.E o |t E Elc= b £ %
w wn a] =) ELEVATION 175
SP | FILL-SAND and SANDY SILT - fine, brown
60| 94 | 2 \
15
5 83 | 121 7 Greyish brown
10 11.9{ 120 7 Dark brown
10 About 20% Gravel
26|
SURFACE OF NATURAL SOIL
5 — ML CLAYEY SILT - dark grey
15
4
NI
ML SANDY SILT - dark greyish brown
20 347 | 88 2 |
S HE|MH| ELASTIC SILT - dark grey
- 1 [ E
25 :
507 | 67 2 : Dark brownish grey
-10
1 :
30 E
485 72 2 v Dark grey
-154 3
35 1—6{]
2 ML|] SANDY SILT - dark grey

{CONTINUED ON FOLLOWING PLATE)
LOG OF BORING : %’M <
LAW/CRANDALL,INC.

PLATE A-17a

Area B - Law Crandall Borings PLATE A2-64

E-332




H

—-

ph CHKD

W.P.

JLR

O.E.

LS DR.

F.T.

3/1/91

JOB 191028, AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

- - > R .
gl N (7 [ F= RO BORING 7 (Continued)
S | TI12E122|235|E5la
E | EIEE|6S &3 Ef_‘nﬂ DATE DRILLED: February 2, 1991
> 1 & |=%]28]|> 8|Yi|$| EQUPMENT USED: 5 - Diameter Rotary Wash
w | & |Fe|=ze|zL|z2E|2
i ol |8 |»
dl
- 25
Layers of Sand
249 | 97 | 8 L | ¢
- 45
-20- o]
- 359) 871 5 | o
ML CLAYEY SILT - dark grey
- 35+
!
- 55
30| 9 | 2
40~ Z CL SILTY CLAY - dark grey
374 | 84| 2 /
60 ./

NOTE: Drilling mud used in drilling process. Removed mudto a
depth of 30 after completion of drilling. Water level
measured at 17 on 2/4/91, Grouted boring with a cement-
bentonite slurry afler water level determination.

LOG OF BORING

LAW/CRANDALL,INC. i

Area B - Law Crandall Borings

PLATE A-1.7b
PLATE A2-65

E-333
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CHKD

ph

1s DR.__ ph OE.___JR

F.T.

3/1/91

JOB 191028 AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

- >
£ _ Lu'@ walz 1o _lo BORING 8
z | €158 |c2|5=|52]8
Q T |22 Eg‘ Z 3| & &fu| DATE DRILLED: January 31, 1991
< | B8 |2s|8%|e® E| EQUIPMENT USED: 5. Diameter Rotary Wash
Wl aolFe|ze8lzE|zEl=
o o S |5 |4]| ELevation 20
Sge |
HH| MH]_ ELASTIC SILT - some lenses of fine Sand, mottled grey
H Y and dark grey
0 60.7 | 66 | <1 ik WATER LEVEL (1/31/91)
680 | 60 | <t Light grey
- 5 if
9591 47 | <1 * - Some seashells, dark grey
-5+
730 | 57 | <t H R
I
‘0 t1£11 SM SILTY SAND - fine, dark grey
of HE
. SAND - fine, grey
- 15 184 | 105 12
-15
Dark grey
L 50 291102 | 11
-20
SILTY SAND -fine, layers of Sandy Sit, dark grey
. 389 84 | 3
=
NOTE: Driling mud used in drilling process. Removed mudto a
depth of 15' after completion of drilling. Water level
measured at 1-1/2' 15 minutes after removal of mud.
Grouted boring with a cement-bentonite slunry after water
level determination.
LOG OF BORING
LAW/CRANDALL,INC. R
PLATE A-18
Area B - Law Crandall Borings PLATE A2-66

E-334




CHKD

ph

LS DR.___ph OE.__JLR WP
applies only at the specific boring location and at the date indicated.

F.T.

3/1/91
Note : The log of subsurface conditions shown hereon

JOB 191028 AFQ DATE

it is not warranted to be representative of subsurface conditions at other locations and times.

s _alezlz 15 1o BORING 9
2| =BEIszla=|52E|0
E | EI|I=22|55|5 2|2 2&|u| DATE DRILLED: January 30, 1991
< a |7 a 55 |2 g |wX|Z| EQUIPMENT USED:  5"- Diameter Rotary Wash
i w iz 2lz21=z£l2
= O |IFE|=Z2Z|z=| 2=
w [7,] [&)] Il @OF ELEVATION 36
ML FILL - CLAYEY SILT - some lenses of fine Sand, dark
by owni
449 67 1 | ownish grey
0 315 92 | 1 ‘ v
SURFACE OF NATURAL SOIL
- 5 ML k7 SANDY SILT - some seashells, dark brownish grey
420 81 1 Ig ~ WATER LEVEL (1/31/91)
J; HIMH] ELASTIC SILT - dark brownish grey
507 | 65 | <1 1
-5 i
- 10 EJ:
1] HE
F el | SM SILTY SAND - fine, dark grey
-10 il?
L 15 28.8 92| <1 N
-15 ] SP | SAND-fine, grey
50 253 | 98 | 11
4 H [ MH ELASTIC SILT - dark grey
-20 ] |
e 523 | 72 | 1 H I3

NOTE:

LOG OF BORING

Drilling mud used in drilling process. Removed mudto a
depth of 15" after completion of drilling. Water level
measured at 5-1/2' 15 minutes after removal of mud.
Grouted boring with a cement-bentonite slurry after
water level determination.

LAW/CRANDALL, ING, &

Area B - Law Crandall Borings

PLATE A-19

PLATE A2-67

E-335




— >
| m'g;: walz o _lo BORING 10-A
=z £ |I3E |5 2G5 T o
,9 z |ZZ|ES|a3|Z8 w| DATE DRILLED: February 12, 1991
2 & |78 |25)2 5| w=|Z| EQUIPMENT USED: 8" - Diameter Hand Auger
> w 2512138 >£1=
W O |IFE|=S|x=|ETI=
' N o ® S |& || ELEvaTION 33
i 6.0 | 106 gPL FILL - SANDY SILT and SAND - brown
I s06 | 79 SURFACE OF NATURAL SOIL
0 . W CH FAT CLAY - dark grey
. 7
l N | L 5 699 | 57 MA ELASTIC SILT - grey
X
5 § NOTE: Water level measured at 4-1/2' after completion of
5 drilling. No caving.
l k]
g=
|2 59
w®
s 10
s
z|SE
o |12 o
JEIE
L=
9 _ >=
JEETET S Tualeclz 1B s BORING 10
sl32|z | £13E152|32|EE]8
3|2 | = |I22(E5|G 2|2 2|u] PATE DRILLED: February 1, 1991
oW < & [Za g slelw™ T EQUIPMENT USED: 5" - Diameter Rotary Wash
= [T s o —
sl | 8 |FE|ER|EL|Z2E(E
l Sll>s | © » a a8 || ELEVATION 4.7
5 c
; 8 AAISMT FILL - SILTY SAND and SAND - fine, light brown
218 S
& g@ 72 | 111 5
c a2 W SURFACE OF NATURAL SOIL
S8 H 4 ELASTIC SILT - some layers of Sandy Silt, dark gre
Eg 661 | 62 | <1 4 4 y Sift, grey
= H :
| se| O s if:
238 608 | 64 | <1 |
- v g  H NOTE: Drilling mud used in drilling process. Removed mud
w s g 4 14 to a depth of 15 after completion of drilling. Water
I 59 48| 68 | <1 H level measured at 6' 10 minutes after removal of
8 é o mud. Grouted boring with a cement-bentonite
B -5 1o § E slurry after water level determination.
- |® .
I s 1] i
g c (9 (4
S E H [
2 g M 4
5 2 il
B il
e Lgﬁ 101 s 418 81 | <1 i _
o i Some seashells
I 3 H
2 H 4
SAND - fine, grey
- . 2
' .15 20 242 | 100 | 1
3 Bige
l S LOG OF BORING
LAW/CRANDALL,INC i
PLATE A-1.10
I Area B - Law Crandall Borings PLATE A2-68

E-336
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ph

W.P.

JLR

O.E.

ph

DR.

LS

F.T.

3/1/91

The log of subsurface conditions shown hereon applies only at the specific boring locati?n and at the date indicated.
It is not warranted 0 be representative of subsuriace conditions at other locations and times.

Note

JOB [.91028.AEQ DATE

£ o lwllezleolels BORING 11-A
P £ |5 |E Tl Bl b=
Q T |22 =y 5| Z &{u| DATE DRILLED: February 12, 1991
< B 12e|25]|0S|w=|Z]| EQUIPMENT USED: 8- Diameter Hand Auger
o | ¥lzci8e]z8lz£]2
N
o * S ELEVATION 3.8
97 24 M| FILL-SILTY SAND and SAND - fine to medium, mottied
gi} light brown and brown
&5 Y SURFACE OF NATURAL SOIL
CH FAT CLAY - dark grey
67 MH|  ELASTIC SILT - some seashells, grey
5
NOTE: Water level measured at 4' after completion of drilling.
No caving.
10
- > .
=z £ |DF o = :
S| z|22|28|25|2%]a] oae orien: January 31, 1991
S 1 E 128123582 2£|Z2] eQuPMENT USED: 5" - Diameter Rotary Wash
2 N EE PN B ER
o =2 Cle= | E¥I=
o (5 (=) & || ELEVATION 72
22 CL | FILL-SILTY CLAY and SILT - mottied grey
e and brown
80 | 2 AT
) SURFACE OF NATURAL SOIL
5 80 | <1 | WHH|MH| ELASTIC SILT-mottied light grey and grey
10 if:
88 | <1 N 5 Some seashells
51 | <1
ML SANDY SILT - dark grey
20 4

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LAW/CRANDALL, INC. Mk

PLATE A-1.11a

Area B - Law Crandall Borings PLATE A2-69
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Ei

CHKD

ph

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

OE__JB WP

1S DR. ph

F.T.

3/15/91

JOB 191028 AEQ DATE

it is not warranted to be representative of subsurface conditions at other locations and times.

= > . .
o I A P e R BORING 11 (Continued)
S|z |2zl2e|25| 25|
> E|ISE|oZ|ud w S1.5] DATE DRILLED: January 31, 1991
S 1 5122|032 21w X|2] EQUPMENT USED:  5°- Diameter Rotary Wash
i w =~ cl>=sl=£l=
o o lTEl=S = | ETIE
w (7 o o |¢
SAND - fine, some seashells, grey
-157
273 94 | 10 |
:‘ MH ELASTIC SILT - some Sand, grey
25 :
10]] :
-20-1
48| 72| 1 RHE _
ML CLAYEY SILT - some layers of Sandy Sitt, some
30 seashells, dark grey
o]
30.7 90 2
35
-304
2[
40
21.1 | 108 2 | |
-35-|
of
45 ML| SANDY SILT- dark grey
26.1 98 4 |
-40™
k| | SM SILTY SAND - fine, dark grey
50 212|105 | 6 | fMf]

NOTE: Driling mud used in drilling process. Removed mud to a
depth of 30" after completion of drilling. Water level
measured at 6" 15 minutes after removal of mud. Grouted
boring with a cement-bentonite slurry after water level
determination.

LOG OF BORING

e o
LAW/CRANDALL,INC x

PLATE A-1.11b

Area B - Law Crandall Borings PLATE A2-70
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It is not warranted to be representative of subsurface conditions at other locations and timas.

— >
| _laklesleo]E]s BORING 12A
=z £ |3k OFfweE
S 2z |2 8lz3l22 § DATE DRILLED: February 12, 1991
< E >a g 5|9 g | w¥|Z| EQUIPMENT USED: 8" - Diameter Hand Auger
w | 8|Fe|=e|xL|zEZ
o ® S |5 |4] eLevation 46
65 | 104 SN FILL-SILTY SAND and SILT - fine, brown
Some Clay, dark brown
272 78 SURFACE OF NATURAL SOIL
/ CL SILTY CLAY - dark grey
A .
o1 5 398 | 83 [T CLAYEY SILT - brownish grey
NOTE: Water not encountered. No caving.
=33 10
—_ [ > .
g_ - %E wyg %: o_|s BORING 12
o -« |22 ]2 g g 5 %’é | DATE DRILLED: January 31, 1991
< | B |ZE|835]oS ||| eQuPMENT USED: 5 - Diameter Rotary Wash
o | 8Fe|z2|zE|z<)2
i * S |5 {o)| ELEVATION 68
.57 CL| FILL-SILTY CLAY -light brownish grey
5 426 | 66 | 1 %
ws| 7l 4 SURFACE OF NATURAL SOIL
HE|MH| ELASTIC SILT - mottled grey and light grey
- 5 efr
429 79 | <1 H E
0 e
574 | 67 | <1 Some seashells, dark grey
L 10 : NOTE: Drilling mud used in drilling process. Removed
4 I mud to a depth of 15' after completion of
1] ] drilling. Water level measured at 9-1/2"
5 1R 15 minutes after removal of mud. Grouted boring
H with a cement-bentonite slurry after water level
i determination.
s sl 6 l<t | gt
-10 £
SAND - fine, some seashells, grey
20 278 | 96 9

LOG OF BORING LAW/CRANDALL,INC .
_ PLATE A-1.12
Area B - Law Crandall Borings PLATE A2-71

E-339




ph CHKD

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

Q.E. JLB

ph

LS/AR DR.

F.T.

3/1/91

JOB 191028 AEQ DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

2 B H R EAE BORING 13A
z £ |5 19 oE|luelS
,9 r |22}|2 ko 3|3 § wl DATE DRILLED: February 12, 1991
< o |28 |25|05|w¥|2]| EQUIPMENT USED: 8" - Diameter Hand Auger
> wZz512 >8> )13
w o |FEl=s|x= =TI
o (%) (=] o |“| ELEVATION 58
5] 24| 99 FILL - SANDY SILT, CLAY and SAND - fine,
mottled light grey, brown, dark grey and dark brown
320 | 89
535| 69
5 ¥ SURFACE OF NATURAL SOIL
0 46| 76 SANDY SILT - some Clay, brownish grey
NOTE: Water not encountered. No caving.
10 1
€| - |ub = [P gﬁg BORING 13
=z £ |IDF ] :
S | £|22|22|25|2 %] pare orucen: January 28, 1991
s | EIPE|25|08|8%|2] EQUPMENT USED: 5 - Diameter Rotary Wash
> w 2512|813 =]=
w o |Fg|=slz=] ==
m » 6 |S || ELevaTioN 523
5 ] CL FILL - SILTY CLAY and SILT - mottled brown,
SUUMLES  black and grey
28| 8 | 4 ML I, “SURFACE OF NATURAL SOIL
LSANDY SILT - brown
H | MH ELASTIC SILT - some layers of Sandy Silt, brownish grey
o 721
so0| 73| 1 | WHE
.54 10
1 [ Traces of organic matter, dark grey
e 632 ] e2 | <1 | HHE
10 ° :
Some seashells
1 [ v
'F HfSM]  SILTY SAND -fine, some seashells, dark grey

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

o
LAW/CRANDALL,INC. %

Area B - Law Crandall Borings

PLATE A-1.13a
PLATE A2-72
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P,

O.E. JLR

ph

LS DR.

F.T.

3/1/91

DATE

191028 AEQ

JOB

It is not warmanted to be representative of subsurface conditions at other locations and times.

=y - > . .
S|z lug|eg|E=slEo8 BORING 13 (Continued)
o £ |2+ = OEluEl3
e | E <z Pg @ 3| S &|4| DATE DRILLED: January 28, 1991
> | 5 15%|o8]|5 2|wE]|E]| EQUPMENT USED:  5°- Diameter Rotary Wash
w a |l# E S8le= T =1=s
w w (=] ] w
15 H
| H
20 25 r:' {]{MH]| ELASTIC SILT - some lenses of fine Sand, dark grey
696 | 59 | <1 H
H F Some organic matter
1] 31
_o5- 30 H H
ML SANDY SILT - some seashells, dark grey
26.0 | 100 3 |
-+ 35— 7 i i
-30 35 [ | SM SILTY SAND - fine, some layers of Sandy Silt, grey
239 | 102 5 Nl
.35 40 H
1a[ il
ML SANDY SILT - some layers of Clayey Sitt, dark grey
306 ) 92 6 |
-40- 45
8]
ML] CLAYEY SILT - dark grey
319 91 | 6 |
NOTE: Diriling mud used in drilling process. Mud
removed to a depth of 30" after completion of
drilling. Water level measured at &' on 1/29/91.
Grouted boring with a cement-bentonite slurry
after water level determination.
LOG OF BORING

LAW/CRANDALL, INC. M

Area B - Law Crandall Borings

PLATE A-1.13b
PLATE A2-73
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ph CHKD

d at the date indicated.

W.P.

CE.__JR

ph

F.T.__LS/AR DR.

3191

JOB L91028. AEQ DATE

m—

It is not warranted to be representative of subsurface conditions at other locations and times.

Note : The log of subsurface conditions shown hereon applies only at the specific boring location an

N AN PR ERERE BORING 14A
z £ |3k @& |wE |
O | £ |22|E&|23]|Z2|n| pATE DRILLED: February 13, 1991
< ol g sloc|u® | EQUIPMENT USED: 8" - Diameter Hand Auger
o | 8|Fe|32|zE|z2z
z 7 6|5 ELEVATION 6.3
s 144 | 108 ML | FILL- SANDY SILT - some Clay, mottled brown and grey
233 a3 |
C 494 | 69
- 5 W SURFACE OF NATURAL SOIL
0- ML | SANDY SILT -grey
441 72 Some Clay
NOTE: Water not encountered. No caving.
10
2| - lugleslzo|zal BORING 14
4 £ |5 n = 3
S | £ |2Z|R5|Z3 %E @| DATE DRILLED: February 1, 1991
5 Y bl “6') sloSiu= % EQUIPMENT USED: 5" - Diameter Rotary Wash
o | 8 |7e|52]28|2<5
w w o ) @1 ELEVATION 7.1
AR FILL - SANDY SILT and SAND -fine, some caliche,
90| 82| 4 prown
S ’ aliAl ¥ SURFACE OF NATURAL SOIL
FAT CLAY - mottled grey and light grey
494 | 68 1
- 5 T - :
24 77 | <1 : ELASTIC SILT - some lenses of Sand, brownish grey
01 :
5341 68 | <1 : (LL = 66, Pl =23)
- 10 :
586 63 | <1 : Dark grey
-5 .
NOTE: Drilling mud used in drilling process. Mud
I removed o a depth of 15’ after completion of
L 45 4— 2[ > drilling. Water level measured at 10° 15 minutes
E after removal of mud. Grouted boring with a
; cement-bentonite slumry after water level
-10 - . determination.
20 60.9 65 | <1 " IKhC

LOG OF BORING -4

LAW/CRANDALL,INC. 3

Area B - Law Crandall Borings

PLATE A-1.14
PLATE A2-74
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W.P.

O.E. JLR

ph

F.T. LS/AR DR

3/1/91

JOB 191028 AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

it is not warranted to be representative of subsurface conditions at other locations and times.

- >
€| .o welzo|2-]g BORING 15A
= = 2= o o |wE|
S | = |[Z2Z2|E%|5 3|5 &{w| oatE DRILLED: February 13, 1991
< | o [Z2}85|2 3| wX|g| EQUPMENT USED: 8" - Diameter Hand Auger
w alFe|ze|&e ZE Z
o » a G [|9| ELEVATION 107
10 216 & N ML | FILL-SANDY SILT and CLAY - some Sand,
Jyf mottled light grey, light brown and brown
§(
121] o5 /
Id(
%
e 100 | 114
5 2 |P Some layers of Sand
1
351101 IJ/d ¥ SURFACE OF NATURAL SOIL
/) CL| SILTY CLAY - dark grey
362 | 80 CM SANDY SILT - grey
10 - NOTE: Water not encountered. No caving.
£ | _ NE wg r éﬁg BORING 15
=z £ IOF |E oEluE|a
© | £ |Z22|28|3 3| Z 2|u| paAE DRILLED: February 1, 1991
'g b |7a |25]|0 3| w>|z| EQUIPMENT USED: 5 - Diameter Rotary Wash
w | 8 |FE|Ze|zL|2E|2
o » o |S [9] ELEVATION 4.1
ML FILL - SANDY SILT - grey
181 | 81 | 3 N
v SURFACE OF NATURAL SOIL
o 57| 70 1 ‘ MH ELASTIC SILT - mottled light grey, grey and dark grey
- 5 :E
344 | 88 | 2 | Layer of Sandy Si, grey
482 | 74 | <1 ]
- 10 ] &
1[ Dark grey
NOTE: Driling mud used in drilling process. Mud
o removed 1o adepth of 15’ after completion of
4§ drilling. Water level measured at 13-1/2
-10 908 | 48 | <1 ML 30 minutes after removal of mud. Grouted
- 15 1 boring with a cement-bentonite slurry after
4 water level determination.
J[[MC]  SANDY SILT - about 10% Gravel, dark grey
-15
12.1
20 21125 | 5 | 4

LOG OF BORING

LAW/CRANDALL, INC. i

®

Area B - Law Crandall Borings

PLATE A-1.15

PLATE A2-75
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ph

W.P.

LS DR. ph O.E. JLB

F.T.

3/1/91

=

JOB L91028 AEQ DATE

it is not warranted to be representative of subsurlace conditions at other locations and times.

LOG OF BORING

NOTE:

Drilling mud used in drilling process. Removed mudto a
depth of 15" after completion of drilling. Water level
measured at 10-1/2' 10 minutes after removal of mud.
Grouted boring with a cement-bentonite slurry after water
level determination.

e _[oeluzlz ]2l BORING 16
z g |58|lcE)52| 5219
O = -= =) E‘ ZT w E |
= T |1Z2|ES|6 3 & &|w| DATE DRILLED: January 30, 1991
< E |1z g 5|2 G| w¥|=| EQUIPMENT USED:  5"- Diameter Rotary Wash
w Bleols=lze]|=z£]2
b =) 3 = el = o =<
w w =] o O] ELEVATION 76
LTHTSM 3" Asphaltic Paving
ML FILL - SILTY SAND and SILT - fine, reddish brown
7.7 1119 7 114
5 ' .
02 | 115 | 2 W SURFACE OF NATURAL SOIL
. 7 CL SILTY CLAY - some seashells, dark grey
8 5 ./
8 5.6 | 66 | <1 AR MA|  ELASTIC SILT- dark grey
£ H 1
o 4
® 0] H ;
2 v
b [ 4§
= ] =
® 10 H 13
g 581 | 61 | <1 | MHA
c e
= o
8 -5
k<] H |
o H
c 4
.: 4
3 15 +—1] HF
L o I
G o
4 it
@ -10 4 5
£ ML] SANDY SILT - some seashells, dark grey
(1]
> 29,
g 20 6 95 2 |
8
&
tcu .15 SAND - fine, some seashells, grey
8
2
c e 283 95 9
=
(=]
=
w
2
S
e
(=]
L& ]
8
o
=
=2
2
=2
w
k-]
(=]
k=]
@«
=
e
(=}
=

.....
LAW/CRANDALL,INGC. ﬁ

Area B - Law Crandall Borings

PLATE A-1.16
PLATE A2-76

E-344
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

LS DR. ph O.E.___JIR

F.T.

3/1/91

JOB 91028.AEQ DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

g | L lueluzlz o ls BORING 18 *
A EHEREEEEE
= T :.55 5%‘ & 3| 3 &|w| DATE DRILLED: January 29, 1991
g o {Ta 552 g |wX|2| EQUIPMENT USED:  5"- Diameter Rotary Wash
] Wilzal=selzal2£]2
o o | FE SIS ETIS
m » (=} o) @1 ELEVATION 32
CH}  FAT CLAY - some caliche, mottled black and dark grey
450 | 66 2
07 a0l 71| 1 MH|  ELASTIC SILT - some layers of Sand, dark grey
5 i Layer of Sandy Silt
290 | 74 | <1 X S
5 as| 79| <1 | HEE (LL=48, Pl = 12)
£ : About 30% seashells
10 H |
1 i
-10 - E 1 Few seashells
15 3771 84 | <1 I' i Sand seam
i
=157 ML| SANDY SILT - some layers of Elastic Sit, about 20%
seashells, dark gr
526 | 71 | <1 | o ashells, dark grey
20
-20 4
. 177 | 112 | 2 |
NOTE: Drilling mud used in drilling process. Removed mud to a
depth ot 15' after completion of drilling. Water level
measured at 6-1/2' 15 minutes after removal of mud.
Grouted boring with a cement-bentonite slurry after water
level determination.
* Boring 17 was deferred.
LOG OF BORING %
LAW/CRANDALL,INC 4k
PLATE A-1.17
Area B - Law Crandall Borings PLATE A2-77
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

1S DR. ph O.E.___JR

F.T.

3/1/91

JOB 1.91028.AEQ DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

BORING 19

5 ol 1> 15 o
z Z |5y TE £ =228
o E|2E=15 OEJuE|D
e | £ |22|55|5 3|5 &|u| DATE DRILLED: January 29, 1991
< a |22a|55|2 g |wX|Z| EQUIPMENT USED: 5. Diameter Rotary Wash
i el = SLlz21z2£|=
- a e R i E =<
o (7 [a) G || ELEVATION 36
V CL|  SILTY CLAY -some caliche, mottled black, grey and
dark grey
. [ !
364 8 2 ML SANDY SILT - grey
0 376 8 | 1 [ |
- 5 ML| CLAYEY SILT - dark grey
545| 68| <1 1
JEE MH| ELASTIC SILT - some layers of Sand, dark grey
349 84 | 1 H 4
-5 HE
- 10 r
2[ 1 About 50% seashells {from 10" to 12-1/2)
-10
- 15 859| 50 | <1 | gHE
il
=154 4
. 522 | 72 | 2 H £
H
-20- il
213 | 107 3 RHE

[\]
w

NOTE: Driling mud used in drilling process. Removed mudto a

depth of 15" after completion of drilling. Water level
measured at 6-1/2° 10 minutes after removal of mud.
Grouted boring with a cement-bentonite slurry after water
level determination.

LOG OF BORING o

LAW/CRANDALL,INC

Area B - Law Crandall Borings

PLATE A-1.18
PLATE A2-78
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

LS DR. __ph OE.__ 4R

F.T.

3/1/91

JOB L91028.AEQ DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

= = > .
Sl 2 lugluzlEt~lo-|o BORING 20
Z2 | €3E|s2la=]|EEl8
= | EI22155|% 2|2 &|w| DATE DRILLED: January 29, 1991
< a |Z7a 5512 G| w¥|T| EQUIPMENT USED:  5"- Diameter Rotary Wash
i Wilzols2|z2|Z2£]2
a a o= cjrc= T <
w w (a] o W) ELEVATION 3.1
%‘EH FAT CLAY - some caliche, mottied grey and brown
629 | 58 1 % Dark grey
0- ML SANDY SILT - brownish grey
381 | 79 | 1 1 Dark grey
5
506 | 68 1 MH]  ELASTIC SILT - dark grey
: Layer of Sandy Silt
-5 249 96 [ <1 SM SILTY SAND - fine, grey
10 MH ELASTIC SILT - some layers of Sandy Sitt, dark grey
75.4 85 | <1 ]
-10-
15 ™1 [
-15
L o BO| 91 j<1 | o
-207 Some seashells
. 455 | 77 | 1
o)
NOTE: Drilling mud used in drilling process. Removed mudto a

LOG OF BORING

depth of 20" after completion of drilling. Water level
measured at 8' 10 minutes after removal of mud.
Grouted boring with a cement-bentonite slurry after water
level determination.

S

St
LAW/CRANDALL,ING @

Area B - Law Crandall Borings

PLATE A-1.19
PLATE A2-79
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CHKD

DR.__ph OE __JR __ WP __ph
Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

LS

F.T.

3/1/91

JOB 191028.AEQ DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

= = > .
- B B EHR EE EEE
= Z 12515 gla 3|5 &|w| DATE DRILLED: January 29, 1991
S| 5|22 |85[2¢|w¥ || EQUIPMENT USED: 5 . Diameter Rotary Wash
w8 |Felz2|zel2E]2
— oy = S\ E
m » G |& |9} ELEVATION 32
/] CL SILTY CLAY -dark grey
449 77 1 /
0- J ML| SANDY SILT - dark grey
360} 84 | <1
5
4921 69 | <1 MH ELASTIC SILT - some seashells, grey and dark grey
-5 487 | 70 1 |
10
2]
=10 I
ML SANDY SILT - dark grey
15 237 97 | <1 ||
=157
20 2431 99 2

-20

O,

MH] ELASTIC SILT - dark grey

Il iIIy

IR AT T

457 | 76 | <1 |

i)

NOTE: Drilling mud used in drilling process. Removed mudto a
depth of 15" after completion of drilling. Water level
measured at 3-1/2' 10 minutes after removal of mud.
Grouted boring with a cement-bentonite slurry after water
level determination.

LOG OF BORING

LAW/CRANDALL,INC.

PLATE A-1.20

Area B - Law Crandall Borings PLATE A2-80
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CHKD

ph

W.P.

OE.___JR

ph

DR.

AR

F.T.

3/1/91

JOB L91028.AEQ DATE

= = > . BORING 22
= w — - -
| = |u8|e5|Ez 2218 (Monitoring Well MW-10)
el z|22|28]3 3| & &|u| pate pAwLeD: February 26, 1991
S| &2 |28 |85]|9G|w¥|Z| EQUPMENT USED: g - Diameter Hollow Stem Auger
i Wirzo 2lzLel=£l2
S| O FE|I=ZZ|IES]|ETIS
v} W (= &) @1 ELEVATION 3.4
2 SP | FILL - SAND - fine to medium, grey
o- W SURFACE OF NATURAL SOIL
CH FAT CLAY - grey
3 | . 553 | 67 | <1
g
‘g ‘ 4 | MH ELASTIC SILT - some Sand, some seashells, dark grey
= 69.1 58 | <1 M |
g -5-4 e [
@0 4
£ 4
® — 10 ML SANDY SILT - dark grey
o
= a7 7711 | N
@
sE
82
w —
;'-’ @ - 10
52 360 | 86 | <1
o g — 15
o9
2k
ao
-] .
Ze| 157 SAND - fine to medium, grey
S
_.:b\.‘:
=3 L 63| o7 | 8
(=]
[ ]
2 9
8¢
il
= w
® 3| -204
25 Some layers of Silty Sand
g 2 25
28
w
s 3 262(101 | s
o2
"g g -25-
8 'g 258 | 98 5 Some seashslls
g2 30
3
2 E NOTE: Installed water level monitoring well; see Appendix C
K s for well construction details.
g8
© -2
|£ =
3
(=]
=
LOG OF BORING E .
LAW/CRANDALL,INC. [
PLATE A-1.21

Area B - Law Crandall Borings PLATE A2-81
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Note | The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

1S DR.__ph O.E.__JIR

F.T.

DATE 3/22/91

191028 AEQ

JOB

It is not warranted to be representative of subsurface conditions at other lccations and times.

= = 1 BORING 24
s oly= ﬁ 0] o . .
z | 2se|Eg|5=lgzle (Monitoring Well MW-12)
2 T |22 é%‘ & 3| 5 &|w| DATE DRILLED: February 11, 1991
< o |Z 53)2 g |w¥|Z} EQUIPMENT USED:  5*.Diameter Rotary Wash
i Wz s2lrael=2£]2
w a |FEe cSlc=| =)=
w (7)) a] e @1 ELEVATION 3.2
ciif SP FILL - SAND - fine, some Silt and Clay, brown and grey
150 | 1086
0 - SURFACE OF NATURAL SOIL
HHIMH] ELASTIC SILT-grey
5 988 | 46 | <1 4
5 727 | 58 | <1 Dark grey
9121 43 | <1 4
200 | o4 1 SILTY SAND - fine, some layers of Sandy Silt, some
15 seashells, dark grey
=15 SAND - fine, grey
20 252 | 92 18
-20 4
25
25 Some layers of Silt
- Some seashells
223 | 100 3

30

NOTE: Drilling mud used in drilling process. Flushed mud from
boring using clear water after completion of drilling.
Installed water level monitoring well; see Appendix C

for well construction details.

LOG OF BORING

LAW/CRANDALL,INC. .

Area B - Law Crandall Borings

PLATE A-1.23
PLATE A2-83
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CHKD

ph

LS DR.___ph OE.___JIR

F.T.

3/22/91

JOB L91028.AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

it is not warranted to be representative of subsurface conditions at other locations and times.

= AR BORING 25
z | E|8ElzE|g2|E2| (Monitoring Well MW-13)
|z 2z = 5|z 3| Z &|w| PATE DRILLED: February 7, 1991
g a oo 0812 5| wX|af EQUIPMENT USED:  5". Diameter Rotary Wash
i =l Gl ERA F A B B
- —~ - s
w (7))} =] fa) D1 ELEVATION 3.2
[HIEML]  SANDY SILT - brown
206 | 60 | 1 .;,) cL SILTY CLAY - mottled grey and dark grey
i
0 ML SANDY SILT - brownish grey
s 371 | 86 | 1 A
: ‘-: MH ELASTIC SILT - dark grey
. 708| 59 |<1 | WHE
10 2
727} 58 | <1 | MHH
-10-
L 15 219 | 106 10 SAND - fine, dark grey
-15
L 0 331] 8 | 4
-20 SANDY SILT - dark grey
o5 421 78 { <1
-25
a0 29.1 92 9
NOTE: Drilling mud used in driling process. Flushed mud from
boring using clear water after completion of drilling.
Instailed water level monitoring well; see Appendix C
for well construction details.
LOG OF BORING
LAW/CRANDALL,INC, i
PLATE A-1.24
Area B - Law Crandall Borings PLATE A2-84
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

W.P.

JLR

OE.

F.T. AR DR.

3/22/91

JOB 191028 AEQ DATE

It is not warranted to be representative of subsurface conditions at other locations and times.

= — — BORING 27
El 2 lu@luzslEe~lE~ |8 o
z | 2|8e g5 52 (Monitoring Well MW-15)
= zZ 12315 glzzlz2 w DATE DRILLED: February 27, 1991
< e o550 |w? g EQUIPMENT USED: 8" - Diameter Hollow Stem Auger
w ol G pl=g E 212E|2
o e 1= T o
m 5] o ELEVATION 2.2
CH FAT CLAY - brownish grey
o 478 | 67 | 2
MH ELASTIC SILT - some seashells, grey
437 | 77 1
5
-5+
757 55 [ <1 | M Dark grey
10
97.0 | 47 | <1 L |
-10
SM SILTY SAND - fine, dark grey
” 21 93] 2 |
-20 4
SAND - fine, dark grey
20 26.1 | 100 6
-256 7
o | MH ELASTIC SILT - dark grey
. 601 ] 66 | 1 ;
30 51.1 69 1 ;

NOTE: Installed water level monitoring well; see Appendix C
for well construction details.

LOG OF BORING m
LAW/CRANDALL,INGC.

Area B - Law Crandall Borings

PLATE A-1.26
PLATE A2-86

E-354




March 5, 1991
8" - Diameter Hollow Stem Auger

BORING 28
(Monitoring Well MW-16)

3.7
SAND - fine to medium, brown

DATE DRILLED
EQUIPMENT USED:
ELEVATION

ELASTIC SILT - grey

Dark grey

SAND - fine, dark grey

ELASTIC SILT - dark grey

SAND - fine to medium, dark grey

Installed water level monitoring well; see Appendix C

for well construction details.
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JOB 191028 AEO DATE _

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

it is not warranted to be representative of subsurface conditions at other iocations and times.

) S luzlz 15 I BORING 29
z | 2|58 |s2|3 =G %‘ ol (Monitoring Well MW-17)
£ | £ 122|555 3|5 28|u] pATE DRLLED: February 6, 1991
< a loa|35)2 g|w>¥|T| EQUIPMENT USED:  5"- Diameter Rotary Wash
w wizg|S=x28]=z£]2
Y o |TE Sl g5
w 7] o O @) ELEVATION 59
5 (333 Sk | FILL- SILTY CLAY and SILT - some caliche,
a6 | &7 > 1222 brownish grey
: han * Mottied light and dark grey
=TT~ SURFACE OF NATURAL SOIL
% SILTY CLAY -grey
L 5 367 79 | 1
0~ ML CLAYEY SILT - light grey
351 | 88 1 | ML SANDY SILT - brownish grey
L 10 HE|MH| ELASTIC SILT - dark grey
-5 656 | 62 | <1 :
v
. 95| 511 <1 | Hf Some seashells
-10 ;
L 0 545| 68 | <1 | o
-15 .
e 42| 76 | 1 | Jff] Layer of Sandy Sit
-20
30 234 104 | 2
NOTE: Driling mud used in driling process. Flushed mud from
boring using clear water after completion of drilling.
Installed water level monitoring well; see Appendix C
for well construction details.
LOG OF BORING L/
LAW/CRANDALL,INC. ¥
PLATE A-128
Area B - Law Crandall Borings PLATE A2-88
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3/22/91

JOB L91028.AEQ DATE

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be reprasentative of subsurface conditions at other locations and times.

= Tl 15 1a BORING 30
z | €58 % 2l =| 528 (Monitoring Well MW-18)
= = |22 |E 5|5 3| & &|u| DATE DRILLED: February 5, 1991
< | & |72 ]|25]|2 3| w¥|Z| EQUIPMENT USED: 5. Diameter Rotary Wash
i wlzg g 2lz2]|=£l3 :
- (m] ' = el = e i<
] 7 a |& (9] eLevaToN 29
CH FILL - FAT CLAY - some caliche, dark brownish grey
533} 67 |<1
0 SURFACE OF NATURAL SOIL
4| MH ELASTIC SILT - some layers of Sandy Silt, brownish grey
5 47.1 69 i ‘E :
-5 541 | 69 { <1 | WEE Derk grey
- 10 B
822 53 | <1 4 Organic odor
i
104 H
535 | 71 | <1 ML CLAYEY SILT - dark grey
15 f
-15
20 409 | a3 1 ML SANDY SILT - dark grey
-20'—
5 2211 105 1 *
-25
281 a5 3
30 B
NOTE: Drilling mud used in drilling process. Flushed mud from
boring using clear water after completion of drilling.
Installed water level monitoring well; see Appendix C
for well construction details.
LOG OF BORING
LAW/CRANDALL,INC. &
PLATE A-1.29
Area B - Law Crandall Borings PLATE A2-89
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

F.T. LS DR. ph O.E.___JIR

DATE 3/22/91

L91Q028.AFQ

JOB

It is not warranted to be representative of subsurface conditions at other locations and times.

= . % o BORING 31
z | = |eE|e3|5z £zZle (Monitoring Well MW-19)
e | = |22(28|2 3|2 2|n] oA oriLLeD:  February 5, 1991
< o > o g 5|0 G| w= % EQUIPMENT USED:  5"- Diameter Rotary Wash
Bl o |FE|=e|zL 2SR
] » S |5 |¥] ELEvATON 25

CL FILL - SILTY CLAY - some caliche, mottled brown, grey
ws | 77 ’ / and dark grey
0 7 ¥ SURFACE OF NATURAL SOIL
ML|  SANDY SILT - brownish grey
5 37| 86 | <1 | o
q H|MH ELASTIC SILT - light grey
"3 501 | 66 | <1 | MHE
1 Dark grey
10 o About 50% seashells (from 8'to 13')
989 | 45 [ <1 | MHE
-10 4 H £
15 762 | 54 | <1 | o
15+
I
=20 -
5 244|100 | <1 | o
-25 -
382 | 83 1 i Layer of Clayey Silt

30

LOG OF BORING

NOTE: Drilling mud used in drilling process. Flushed mud from

boring using clear water after completion of drilling.
Installed water level monitoring well; see Appendix C
for well construction details.

L
LAW/CRANDALL,INC. il

Area B - Law Crandall Borings

PLATE A-130

PLATE A2-90
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

DR.

AR

F.T.

3/22/91

It is not warranted to be representative of subsurface conditions at other locations and times,

JOB 91028 AEQ DATE

= = I > = o BORING 33
z | 2|8e|E3|5=|8 218 (Monitoring Well MW-21)
e | 122|585 3|2 &|w| pAtE DRILLED: March 6, 1991
< I b Q5912 g |wX|ST] EQUIPMENT USED: g - Diameter Hollow Stem Auger
w | 3 lFe|E8|zL|2E]Z
v 7 S |5 9] ELEvATION 49
:i] SP SAND - fine to medium, some rootlets, brown
13| 82| 4 L
o1 s 547 | &8 3 CH FAT CLAY -traces of organic matter, dark grey
o79 | s0 1 MH ELASTIC SILT - some rootlets, dark grey
ST SM| SILTY SAND-fine, dark
22| 1051 a4 " 1211 AND - fine, dark grey
- }0 T+ 15 A .:
) SAND - well graded, few Gravel, dark grey
151 00 210|107 | 4
SAND - fine, dark grey
204 25 208|112 &
Light grey
|25 4, 172 | 114 | 12

NOTE: Driling mud used in drilling process. Flushed mud
from boring using clear water after completion of
drilling. Installed water level monitoring well; see
Appendix C for well construction details.

LOG OF BORING

LAW/CRANDALL, INC i

2onconoue

_ PLATE A-132
Area B - Law Crandall Borings PLATE A2-92
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Ip CHKD

W.P.

F.T. __ GMC DR. Ip QO.E.

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

= I O P A BORING 1
z g 15| S| T £ (LCA AE-87133)
e | = |221E35153|2&|u| DPAEDRLLED: April 7, 1987
= N e B =R w ¥z EQUIPMENT USED: 5" Diameter Rotary Wash
o | Blze|2:|zé|z)z
o ol T157|8 || ELevation s
5 7 CL SILTY CLAY - some Sand, brownish grey
33.4 84 1
5 23| 79 1 o ML SANDY SILT - light greyish brown
0-—
CH FAT CLAY - light greyish brown
482 | 73 | <1
10 Some organi
ganic matter
- 5+ 546 | 69 | <1 (LL = 64, PI=35)
2
538 | 68 | <1 MH ELASTIC SILT - brownish grey
15
-104 Layers with large amounts of shells
7921 56| <1 Sulphur odor
20 555 67 | <1
- 154
25 5721 67 | <1
20 Layers and lenses of Sand and shells
tEE
30 0[
-25._
SANDY SILT - some Clay, grey
35 &
-30 -
SAND - fine, some Gravel, grey
: * Elevations provided by Psomas and Associates
40 119 | 17| 13| fiE on 4/20/87.

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-1.33a

Area B - Law Crandall Borings PLATE A2-93
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Area B - Law Crandall Borings

PLATE A-1.33b

PLATE A2-94

= e Q—: S BORING 1 (Continued)
z | £|3E|s2 g=|EZ|S (LCA AE-87133)
I El EIZE Eu o 3|5 elul DATEDRILLED: April 7, 1987
S| 5122|238 |2 5| wXE|E| EQUPMENTUSED:  s5°- Diameter Rotary Wash
T} w = =3 > > = =
wilioltR|=8lz2|zE|=
w w =] o w
l 354
i 3
2 |ls
303 - a5
I £ - 40
@
a8
£ 12
I 51z SILTY CLAY - dark grey
.=
o s é 50 326 a5 4
= |5 E| -454
1|
&
=]
: g “é g SANDY SILT - some Clay, dark grey
3 ®
I | %ﬁ 55 283] | s
w |= 5 Layers of Sand
O |8 < | -50
2%
|
=2
al ‘i 2 SAND - well graded, about 25% Gravel, some Cobbles,
'_5 '(g) light grey
I g8 60 +—24]
S lad| 557
e 5
c @
.l
=125
G b= o
: g2 65
I |2 g | -807 112 | 126] 19
. e 8
- = é e NOTE: Drilling mud used in drilling process. Removed mudto a
'g ] depth of 30" after completion of drilling. Installed perforated
: I ~ 188 2" diameter PVC pipe to a depth of 20". Backfilled annular
53., g e space with pea gravel. Water level measured at a depth
o €3 70 of 5' on 5/4/87.
)| -—
I
48
' w a8
3
[=2]
1)
£ =
: =
g 3
o
o
&
-
I [aa]
]
LOG OF BORING
I LeROY CRANDALL AND ASSOCIATES
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W.P.

F.T.___GMC DR. Ip OE.

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

= b — > .
’E:— — m@ wy g 2 =18 BORING 2
£ 5 @ ¥ = -
S| £ |2Z|23]|2:|228ln| paEoALED: April 9, 1987 (LCA AE-87133)
< | g |2a|8s|oS|w¥|a| EQUIPMENTUSED: 5 Diameter Rotary Wash
o wilzalselz3l=z=12
m] 7 o & [#] ELEVATION 5.4
5 ML]  SANDY SILT - some Clay, fight brown
3s4| 861 3 . .
V CL SILTY CLAY - streaks of alkali, dark brownish grey
4581 77 | 1
o4 5
ML SANDY SILT - some organic matter, light greyish brown
435 | 81 1
-5 10 CH| FAT CLAY -few shells, brownish grey
520 | 70 | <1
MH ELASTIC SILT - some organic matter, brownish grey
| 46.7 | 76 | <1
1o 15
1106 | 42 | <1 Dark grey (LL =81, Pl = 40)
-5 20 .
528 1| <1 v Layers of Sandy Silt
2201 80 | <1
20 &
0
- 25 ,__ 30 [ E
ML SANDY SILT - some Clay, light brownish grey
i 22| 108 | 3
P
L 40 2471

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.34a

Area B - Law Crandall Borings PLATE A2-95
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W.P.

FT. MG DR. Ip O.E.

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

it is not warranted to be representative of subsurface conditions at other locations and times.

BORING 2 (Continued)

(LCA AE-87133)
DATE DRILLED: April 9, 1987

EQUIPMENT USED: 5" Diameter Rotary Wash

£ eluglz=le =l
= — w W < - -
A A EEH EHEREHE
= IS5 E'o il B )
< o algsles xia
a w ‘Z y %o }g g:-:z
| o |TE clc2]E ==
L w (=] [=} w
- 40 — 1
45 249 | 104 2
- 45 -
359 87 h|
50
-50
31.6 92 2
55 =
-55
B80T
so 60 |
85
- 65+ 132 | 123 | 28
70

Layer of coarse Sand and Gravel’
SILTY CLAY - brownish grey

Dark grey

SANDY SILT - dark grey

5 SW|  SAND - well graded, some Gravel, light grey

About 25% Gravel

NOTE: Drilling mud used in drilling process. Removed mud to a
depth of 20' after completion of drilling. Installed perforated
2" diameter PVC pipe to a depth of 20". Backfilled annular

space with pea gravel. Water level measured at a depth of

5-1/2' on 5/4/87.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area B - Law Crandall Borings

PLATE A-1.34b

PLATE A2-96
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F.T.___GMC DR. Ip OE._ DW W.P, [ CHKD

5/15/91

DATE

191028 AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated,

It is not warranted to be representative of subsurface conditions at other locations and times.

AN B BORING 3
= E‘ =S @ o = ;_—: -
S| 22|22 25|z 2la| oaEDRILLED: April 8, 1987 (LCA AE-87133)
< | E|ZE]25]o8)u¥|2] EQUIPMENTUSED: 5" Diameter Rotary Wash
7 I B BN P B
o o] TIST|&S |o| ELEvaTiION 66
ML FILL - SANDY SILT - some Clay, mottied brown and grey
54 276 | 90| 3
V CL SILTY CLAY - some organic matter, streaks of alkali, dark
brownish grey
5 42.0 78 1
ML SANDY SILT - light brown
0 CH FAT CLAY - some organic matter, light greyish brown
558 | 69 [ <1 g;/ff
10 /
3521 86 1 Layers of Sandy Silt
- 5 —
MH ELASTIC SILT - some shells and organic matter, brownish
grey
|
15
-10 — 723 | 58 | <1
Light greyish brown
20 996 1 46 | <1 Sulphur odor
-15 =
25 58.1 67 | <1
-20 4
30 2191 108 1 Layers of Sandy Silt
111
- 25
35 2] SAND - fine, some Silt, grey
-30 4 SAND - well graded, about 25% Gravel, grey
40 1287

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING LeROY CRANDALL AND ASSOCIATES

PLATE A-1.35a

Area B - Law Crandall Borings PLATE A2-97
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DR.

GMC

F.T.

5/15/91

DATE

L91028.AEO

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.
It is not warranted to be representative of subsurface conditions at other locations and times.

= > . i
| mg wilz 2| 8=ls BORING 3 (Continued)
3| £l3E|ls2|a=|E<8 (LCA AE-87133)
2| z|=Z|E8|Z:|2&|u| DATEDRILLED: April 9, 1987
< | EIZ8]|85|o2|w¥|2| EQUIPMENTUSED: 5 Diameter Rotary Wash
= wlzs19sl=2ls 2=
wlaofre|=e|zL|zE|=
w w STl B %
- 35 —
. as| aa| 4 _.? CL| SILTY CLAY - dark grey
-40 - %
3 % Some Gravel
— 50 = - /
. %
ML| SANDY SILT -dark grey
| o 66| 98| 4 | X
-50 ] SW]  SAND - well graded, about 30% Gravel, light grey
~ 60
-55 =
65 65 | 138 | 32 | g

NOTE: Drilling mud used in drilling process. Removed mud to a
depth of 30" after completion of drilling. Instalied perforated
2" diameter PVC pipe 1o a depth of 20". Bacidilled annular
space with pea gravel. Water level measured at a depth of
6'on 5/4/87.

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-1.35b

Area B - Law Crandall Borings PLATE A2-98
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Ip CHKD

W.P.

pplies only at the specific boring location and at the date indicated.

F.T. GMC DR. Ip CE.

5/15/91

DATE

L91028.AEQ

JOB

The log of subsurface conditions shown hereon a

Note :

It is not warranted to be representative of subsurface conditions at other locations and times.

= — > .
= =
o | T|3Z|2z 25| 22]a|l vATEDRILLED:  Apris10s7  (LCA AE-87133)
< | e l2ef8s]o > w¥ &| EQUIPMENTUSED: 5" Diameter Rotary Wash
ylalFel=e|zL|2<|z
7] (%) Q|G ]9 ELEVATION 73
///A CL} FILL-SILTY CLAY - motiled brown
5] 29| 0| 2 |‘ ML1  FILL - SANDY SILT - some Clay, mottled brown and grey
;;/ CL| SILTY CLAY - streaks of alkali, dark greyish brown
L 5 397 80 1
CH FAT CLAY - light greyish brown
(V=
4941 71| <1 Lenses of Sandy Silt
- 10
379 | & | 2 FH|SME  SILTY SAND - fine, light grey
- 5
MH]  ELASTIC SILT - some organic matter, few shells, light grey
457 77 | <1 ;
- 15
10 741 | 57 | <1 (LL =52, Pl = 24)
§ Light greyish brown
L 50 81 47 1 <1 . Sulphur odor
- 15 :
pe 29,1 ; Black
- 20~ Layers of Sandy Silt
2
- 30 [
- 25_
- 35 226 ] 106 SAND - fine, layers of Sandy Sit, light grey
- 35—
_ % 9 HH m SM]  SILTY SAND - fine, layers of Sandy Sit, grey

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOGCIATES

Area B - Law Crandall Borings

PLATE A-1.36a

PLATE A2-99
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W.P,

Ip OE.

F.T. GMC DR.

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

BORING 4 (Continued)
_ (LCA AE-87133)
April 8, 1987 -

EQUIPMENT USED:  5"- Diameter Rotary Wash

DATE DRILLED:

CH FAT CLAY - dark grey

Black

Dark grey (LL =56, Pl = 28)

ML SANDY SILT - some Clay, black

SW|  SAND - well graded, some Sitt and Gravel, grey

About 30% Gravel, some Cobbles

Layers of fine Sand

70} SP SAND - fine, some Gravel, grey

NOTE: Drilling mud used in drilling process. Removed mudto a
depth of 30" after completion of drilling. Installed perforated
2" diameter PVC pipe to a depth of 20". Backiilled annular

= = —_ > .
= | = |ul|gs|E=| 228
) = == > w 3 UJ'-G -
= = |22 =31 Z 8w
= w o w [+ w.=1.3
-~ =

< N el R E=B e [
= wl=5 g c|=81= ==
w a|TE sl g gl
m w () =2 2
- 40—

45 40.0 82 2
- 45 -

50 388 83 2
.50 —

55 148 | 120 16
- 55—

80 188 | 112 32
-60—1

65

22.0 | 106 32

- 65—

70

space with pea gravel. Water level measured at a depth of
7-1/2' on 5/4/87.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area B - Law Crandall Borings

PLATE A-1.36b

PLATE A2-100
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W.P.

Ip Q.E.

DR.

JD

F.T.

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

= > .
ol R mg R BORING 5
£ 13 = £ -
9_ T |22 PE % 5 L:i 2|m| DATEDRILLED: April 10, 1987 (LCA AE-87133)
< il Egl RS S Slu* g EQUIPMENT USED: 5™ Diameter Rotary Wash
o | 8|7e|S2|zd|z2)2
i (%] a & || ELEVATION 4.2
ML SANDY SILT - brownish grey
sso| 87| 1+ | N
41 [ MH} ELASTIC SILT - light greyish brown
0 HRK
5 57.0 70 | <1 .
B
A1 (| ML SANDY SILT - light greyish brown
- - 1
- 54 10 ] & MH ELASTIC SILT - few shells, dark grey
56| 75 | <1
CH FAT CLAY -few shells, dark grey
1104 696 | 62 | <t
15
65.1 62 | <1
150 &E SILTY CLAY - lenses of shells, few Gravel, black
-15 ~ AL
20 -AEERREEEE o (LL=24,PI=7)
Hl SM SILTY SAND - fine, few shells, dark grey
- 204 |
25 2651 99 | 7 K il
y CL SILTY CLAY - layers of Sandy Silt, dark grey
25 /
30 12" %
ML SANDY SILT - some Clay, dark grey
-30
_‘ a5 20 911 3
MH ELASTIC SILT - layers of Silty Sand, dark grey
.35
40 8|

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.37a

Area B - Law Crandall Borings PLATE A2-101
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L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted 1o be representative of subsurface conditions at other locations and times.

B A SR EAR BORING 5 (Continued)
z | 2|82 ]|5E|6£]9 (LCA AE-87133)
S| |2Z|22]|2 3|z 2|a| patEDRLLED: April 10, 1987
s | EIZE]85|oS u¥|a| EQUIPMENTUSED: 5" Diameter Rotary Wash
o | BlFelEz|z8|2<E|Z
- o — =4 i
w [72] a o w

i
CL SILTY CLAY - layers of Silty Sand, some organic matier,
dark grey
- 40 4 /
L 45 5| 2| ¢ %
451 /
L 50 328 92 3 %
7.
13 SAND - well graded, some Gravel, grey
- 50
| 55 J21007
Sl 60 129 [ 110 | 38
About 25% Gravel
- 60—
65 76 1 119 32

NOTE: Drilling mud used in drilling process. Removed mud to a
depth of 15’ after completion of drilling. Installed perforated
2" diameter PVC pipe to a depth of 19°. Backdilled annular
space with pea gravel. Water level measured at a depth of
6' on 5/4/87.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.37b

Area B - Law Crandall Borings PLATE A2-102

E-370
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DR.

F.T.

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsuriace conditions at other locations and times.

=1 o lublez|e=|cle BORING 6
£ 13 oF|us -
S | £|2Z|R 2|2 5| 22|a| osEomuEn: v 1esy (LG AEETISS)
< 18 |22|8s|2s|u¥lg| EQUPMENTUSED: 5~ Diameter Rotary Wash
| s |FE|=2|EL|zE)3
v o S~ |S T|#| ELEVATION 36
7 CL | SILTY CLAY - some organic matter, dark brownish grey
37.9 78 1
N Z.
CH FAT CLAY - light greyish brown
- 6691 57 | <1 (LL= 84, PI=51)
Layers of Sandy Silt
40.6 81 1
-5
- 10
391 84 | <1 ﬁ
Large amount of shells, sulphur odor
4 MH]  ELASTIC SILT - light grey
-10-] 1087 | 43| <1 {
- 15 ;
1006 48| <1 ‘ Some shells, sulphur odor
15 v
e74 | es ] k Light brownish grey
' Layers of Sandy Silt
- 20 11
L o5 192 1 113 1
- 25
- 30 —13{ SAND - fine, grey
SAND - well graded, about 25% Gravel, grey
-30-— )
a5 |44
SILTY CLAY - dark grey
- 35—
40 349 ] 89 3

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING LeROY CRANDALL AND ASSOCIATES

PLATE A-1.38a

Area B - Law Crandall Borings PLATE A2-103
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

DATE DRILLED:

BORING 6 (Continued)

Aol 5, 1987 (LCA AE-87133)

EQUIPMENT USED: 5" Diameter Rotary Wash

SW

£ = =l %A
g = fw w g Sles
A EHEHEREHE
ElE|Z0|ecla3|us)d
> 1w l=s5123 A b=
w a |FR|=|zL|Z2E|=
wl w [=] =] w
Z
- 40 %
45 aze |l s | 4 |%
- 45 /
50 20| so | 2| o
-50—
55
- 55
60
09| o5 | 28
- 60—
65

(LL=33,Pl=11)

SANDY SILT - dark grey

SAND - well graded, about 30% Gravel, some Cobbles, grey

SILTY SAND - fine, grey

Drilling mud used in drilling process. Removed mudto a
depth of 25" after completion of drilling. Installed perforated
2" diameter PVC pipe to a depth of 17°. Backfilled annular
space with pea gravel. Water level measured at a depth of
3'on 5/4/87.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area B - Law Crandall Borings

PLATE A-1.38b

PLATE A2-104
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F.T. JD DR. Ip O.E

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

| 1,51 7z - O B BORING 7 (Continued)
z | £ |53BIs2]|a=|EE]Q LCA AE-87133
S| |2 AR S % 2lu| oaTEDRILLED: April 13, 1987 ( )
< e algs|po >3 Ik EQUIPMENT USED: 5" Diameter Rotary Wash
N B ER P RS
I.-JJ‘ v al §=Tae % w
287 | 95 2 |
CL} SILTY CLAY - some organic matter, black
- 40— /
45
405 81 2
-45- - "':: SP SAND - fine, few Gravel, grey
50
21.7 { 103 11
SAND - well graded, some Silt, about 15% Gravel, grey
- 50
55
121 | 132 12
About 25% Gravel
-55 -
60
134 | 125 22
NOTE: Driling mud used in drilling process. Removed mud to a
depth of 35" after completion of drilling. Installed perforated
-60- 2" diameter PVC pipe to a depth of 19". Backfilled annular
- space with pea gravel. Water level measured at a depth

of 4-1/2' on 5/4/87.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area B - Law Crandall Borings

PLATE A-1.3%9b

PLATE A2-106

E-374




y (1]
] [0}
2 o
m ﬁ <]~
L =1 ~
®r 3 3l« S
e @
G ﬁ > o w 1
= 2 § 5 s
—— = € o m B
o 2 L - 3 =4 o =
0o - 2 & 2 3 o 9
&) ] o o o = =
B -l Nel = o o < W
S I < % = g
= un.w. c o m =
o @ © ") = W
o E 2 2 (7]
~ T L @ @ o >
8 | g 0 W £ m
— @ m o @ = (3 w
; E c = E = - ’ ]
=38 o o 8 S s 3 ol B
£ 0 E 5 ' o £ k-] o
.Dl- 'y o c 0 o = ...l m —_— [
<w ? 85 = 2 a .o ju =
> w P = =
% N7 2 9 = ] < o
A g Y] [5) o ) < z O e
e = | = > = > %] A o
6 < ° - | h e 5 2 )] [a) 0] = —
83 _M 24 <o 4 G o m z Z ®
2g 5| § g 5 ol B
88 & Ja| @
m m oI5 < P M T ®)]
ow o / ——— 3 0O nWa
EIINE e e
. - w
007 A1dAVS M O '
Cursdb-1) 1 I R - |- - - o e~ S
ADHINI AN v v v v v v v v 2 g ©
— | —
(‘4 "noysqy) 3 0 2 Q© o Q 8 N 8 8 <
ALISN3A AHA = ~ ©
{‘m Lp jo %) «© © @ ~ © © © o w "
JHNLSION 3 ¥ ¢ € 3 8 & 2 3 o
1S31'N3d'aLs
IMVA.N.
(W) HLd3aa " 2 2 & & 8 8 g
1 1 1 I 1 L 1 |
I 1 1 1 Mv | i I
('W) NOILYATT3 © w0 e 0 & 8 8 8
"SelW|} pue SUOIEI0| JeY)0 B SUOIIPUOS BoeuNSgNS JO BAllelUeseIde) 8q O} pejueliem Jou st
*pereolpul 8jep ey} 1e pue uolieoo] Gulloq oloeds eyl Je Ajuo seljdde uoelsy umoys SUOIIPUCD 82ejnsgns Jo Boj Ly : 8loN

axHO qd M ma 3o di Ha ma L'd L6/S1/S a1va 03v'820161 aor

E-375




JOB L91028. AFQ DATE

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES
PLATE A-1.40b

Area B - Law Crandall Borings PLATE A2-108

l z AFE TR BORING 8 (Continued)
z | £ |8E|c2|52|5£]9 (LCA AE-87133)
= =z |2ZIE 8|2 3|7 &|z] DATEDRILLED: April 10, 1987
<= | & |IZ2|85|o8)L¥|&] EQUPMENTUSED: 5 Diameter Rotary Wash
| 4 1ze|8:]|x8)2<|2
o v e (=T g I
l Layers of fine Sand
33[1
I SILTY SAND - fine, few Gravel, greyish brown
e |5 |-
T |s - 45
l O |e 197 | 110 | 11
bl
®
el
al (]
l 11 SILTY CLAY - dark grey
© - -
27"
o |s 8 - 50
z |sE 316 | 94| 3
|0
l E; € SAND - well graded, about 15% Gravel, grey
o e
Bl|€2
38| -50
I MNed - 55
w 1€~
. o
O lgs
l @ 2 104 | 128 | 65
Lied
£ v
= c
oflc g
=3 | .55
o 8
I M - 60
1y 2
5|5 g 120 | 114 | 32
i E NOTE: Drilling mud used in drilling process. Removed mud to a
' 832 depth of 35’ after completion of drilling. Installed perforated
zles 60 2" diameter PVC pipe to a depth of 19'. Backfilled annular
o S e space with pea gravel. Water level measured at a depth
o5 65 of 1-1/2' on 5/4/87.
. -
w 5 g
 JENE
2|83
w "gE
l 25
g 2
@2
l o 2
E =
2
o
l =
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5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

of 4'on 5/4/87.

LOG OF BORING

£ _ L”E wzlz o 5 ~lo BORING 9 (Continued)
-z £ 15 o s=l5£]9 L E-
21 = |2z12 3|82 2le| oameomLED: April 15, 1987 (LCA AE-87133)
< g o, 2510 ‘3 w ¥ | EQUIPMENTUSED: 5" Diameter Rotary Wash
I I BT R P L
a (%) a~tgs |»
36]
- 404
45 217 | 102 13
| Few Gravel
- 45
SILTY CLAY - some Sand filled cracks, dark grey and brown
50 227 1 106 3
-] SW| SAND - well graded, some Silt, about 20% Gravel, grey
-50._
55 158 1 108 32
- 55
60
123 | 117 | 22
NOTE: Drilling mud used in drilling process. Removed mudto a
- 60— depth of 30" after completion of drilling. Installed perforated
2" diameter PVC pipe to a depth of 19". Backfilled annular
&5 space with pea gravel. Water level measured at a depth

LeROY CRANDALL AND ASSOCIATES

Area B - Law Crandall Borings

PLATE A-1.41b

PLATE A2-110

E-378




o0 (1]
~ Bl
©a <= _
. 3 gl< =
S g £ /] I
24U > = e < >
s ¥ o 2 2 wl
i & - g s I+ E
os s |. 5 5 8 2 - £ =
ms s |8 £ 3 3 2 z > 8l &
> o E > @ = =4 i
q 5 2 © = o x >
o] € s 9 ° S 3 &
5% 3 3 | » E > g 2 5
o @ . .m F = E
-9 — [} = @ m - Q w m
w E £ o m 0 S © o ® , @
=8 ¥ g 3 2 2 3 S g £ ¢ o
55 - > 3 S N 5 & 8 £ o)
< in = = - @ par o 1) c
= = = 8 =) = o = L=
7 = 0 m @ 7 E = = = 5 5
3 of2 > B i : = 3 % > 0 20| o
o <o a o @ a (7 - o = 0 = —
82 I3 Z 3 - 2 3 = = z = z2g|l
M o S5 o P w 0 o D s @ o
gd O 50 c
52 k& - = s@ | K
ks @fs = & z 2 T B |2.| &
(] m w VAARANAMAAAARLAA MR AN ANISABIRA AL g Masasrssahss i bbbl A bassAbANRAbAE, m 0 W
“'Ffb'.b..bff.....bbl..b.li.'..IU.ID. a
' fa)
1-111!.11E AT I Y Y Y YT YT ITIITITYYIY T E L
"007131dWYS - 2 % :
(wrsdpi-1) - - - - 1 o - - o - E -l m
ADHANT 3AIHA v N v v S %
= —_
(‘4 "noy'sq)) 3 3 3 5 3 0 N R 8 3 <
ALISN3A AHA . - -
M b o o\v [Ts] —” o)) Ly} [ b [y] [ [+] o]
— T
1S831'N3d"alLs 2 o by
ANTVA N,
(‘W) HLd3a 0 e o & & 3 4 g
1 1 [ I 1 1 1 ]
z T z z _ " L )
(W) NOLLYAZN3 . 2 5 8 < 3 3
"Sewl} pue SUOIB0] JOY]0 e SUolipucd eoBUNSANS Jo sAnelueseids) 8q 0} pejueliem Jou St |
"pelestpul ejep ey} Je pue uoneao] Buiioq oioeds ey Je Ajuo seljdde uoslsy umoys suolipuod eseunsans Jo Boj ey : ejoN
aMHO q ‘d'M Mma 30 d| oa ar L4 L6/S /S 3Lva OJV 8016 T aor

E-379
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Ip

W.P.

Ip O.E.

JD DR.

F.T.

5/15/91

DATE

L91028.AEQ

JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

S "JE w3lzo]E s BORING 10 (Continued)
£ 12 Hhall Bk -
E r |= Isz = g 5 313 2 § DATE DRILLED: April 15, 1987 (LCA AE-87133)
< " b & 0 B=R mEd ™ EQUIPMENT USED: 5" Diameter Rotary Wash
o | 8 |ze|8:2]|x8|z<)E
] » el F-Tal B U7
|- I
167 | 115 | 6 | M
- 40 1
10
| 45 4—19] o
624 | s9 . Layer of Elastic Silt
218 | 106 9 i
- 45 35“
50
-] SP SAND - fine, some Silt, grey
277 | 100 | 24
- 501 .
55 1] SW] SAND - well graded, some Gravel, grey
138 | 126 | 34
-55-
60
281 09 | 24 ML] SANDY SILT - grey
NOTE: Drilling mud used in drilling process. Removed mudto a
depth of 35' after completion of drilling. Installed perforated
-804 2" diameter PVC pipe to a depth of 19", Backfilled annular
65 space with pea gravel. Water level measured at a depth

of 2-1/2' on 5/4/87.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

Area B - Law Crandall Borings

PLATE A-1.42b

PLATE A2-112

E-380
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CHKD
Note : The log of subsuriace conditions shown hereon applies only at the specific boring location and at the date indicated.

Ip

W.P.

GMC DR.___Ip OE.

F.T.

5/15/91

DATE

L91028.AEQ

JOB

It is not warranted to be representative of subsurface conditions at other locations and times.

=l - T.zlezlea %,: s BORING 11 (Continued)
z | £|3E|52|a=|5E|Q (LCA AE-87133)
o~ 2 E¥: == G 3|Z8&|u| DATEDRILED: April 7, 1987
< o |7 a g 5|95 |w¥|z| EQUIPMENTUSED: 5" Diameter Rotary Wash
o | BlFe|=e|zd|2£|2
m » e -0 - )
. 35— ELASTIC SILT - layers of Silty Sand, dark grey
of
45
- 40 SAND - well graded, some Gravel, grey
24]
About 25% Gravel
50
- 45 -
135 | 122 13
55
-50~
AND - fi i
45]] SAND - fine, some Silt, grey
SAND - well graded, about 30% Gravel, grey
60
- 55 —
65 SANDY SILT - grey
- 60 304 92 19
Drilling mud used in drilling process. Removed mud to a
depth of 25’ after completion of drilling. Installed perforated
2" diameter PVC pipe to a depth of 19". Backiilled annular
70 space with pea gravel. Water level measured at a depth

of 2 on 5/4/87.

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-1.43b

Area B - Law Crandall Borings PLATE A2-114
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