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LIMITED GEOTECHNICAL EVALUATION
CONTAMINATED SOIL REPLACEMENT
4919 TIDEWATER AVENUE
OAKLAND, CALIFORNIA

INTRODUCTION

This report contains the results of our limited geotechnical evaluation relating to the
proposed removal of contaminated soils and replacement with imported engineered fill at
4919 Tidewater Avenuc in Oakland, California. The project location is indicated on the
Vicinity Map, Figure A-1. The purpose of our investigation was to further evaluate the site’s
subsurface conditions in otder to assist with development of the excavation shoring design,
and to fulfill the requirements of the City of Oakland’s Municipal Code, which must be met
in order to obtain a grading permit for the proposed excavation and backfill work.

Project Description

Although the scope of our limited geotechnical evaluation includes only shoting and backfill
of an excavation to remove and replace contaminated soils, we understand that the long-
term project involves redevelopment of the existing, approximately 4-acre trucking facility,
located in QOakland, California at the eastern fringe of the San Francisco Bay. Prior to
redevelopment, however, an environmental remediation must be performed at the site,
including removal of an estimated 10,000 to 15,000 cubic yards of diesel-contaminated soil
and groundwater and subsequent backfilling of the excavation with imported fill. The layout
of the existing site improvements and the planned area of excavation (approximately 1-acre)
are shown in the site plan, Figure A-2. Prior to the excavation of the contaminated soils, it is
our understanding that the existing improvements on the site, including the buildings and
pavement, will be removed. Following tremoval of the existing site improvements, the
perimeter of the planned excavation will be temporarily shored with steel sheet piles in order
to limit the flow of contaminated water into the excavation from beyond the excavation
limits. Once the sheet piles arc installed, the excavation will be dewatered and the
contaminated soils will be excavated. We understand that the excavation of the existing
contaminated fill will most likely start at the west end of the excavation and move gradually

towards Tidewater Avenue to maintain an equipment staging area easily accessed from the
street. The excavation thus created will be backfilled with compacted, imported fill,




RWL Investments, Inc. Limited Geotechnical Evaluation

A prior environmental study at the site (Gen-Tech Environmental, Inc., May 17, 1994)
generally established that the site is capped with up to about 3 feet of fill overlying very soft
to soft silty clay (younger bay mud). The thickness of the soft younger bay mud at the site
was not previously established and, therefore, the putpose of our study was to develop
additional subsurface information addressing the thickness of the and its engineeting
properties in order to assist with development of the excavation shoting design, which will
be prepared by Applied Remediation Technology (and/or its subcontractors),

In addition, our investigation is intended to fulfill the requirements of the City of Oakland’s
Municipal Code (Section 3304.4.9 Permit Application — Soils Report Contents), which must
be met in order to obtain a grading permit for the proposed excavation and backfill work.
The code also requires that prior to the start of grading the geotechnical consultant must

complete an Initial Statement of the Fngineer, and upon completion of the grading activities,
the geotechnical consultant must complete Section 3304.7.1 Statement of Completion of

Civil Engineer(s) in Charge — Final Completion.

Scope of Services

We performed the following services in accordance with our agreement dated February 23,
2006 (executed on February 23, 2006):

% Reviewed geologic and seismic conditions in the site vicinity and commented on the
geologic hazards that could potendally affect the site and the proposed
improvements.

Performed a reconnaissance of the site.

Explored the subsurface conditions by advancing, sampling, and logging four
exploratory borings on the site.

§ Petformed laboratory testing and analysis of selected soil samples for soil
classification and to evaluate engineering properties of the subsurface materials.

& Performed geotechnical engineering analyses to develop shoting design parameters
for use by the project shoring designet/contractor.

§ Provided recommendations for backfilling the excavation, including chatacteristics
of acceptable import fill material, compaction fequirements, and special
considerations tegarding backfilling on top of the soft soils underlying the site.

& DPrepared this report containing a summary of our investigation and our geotechnical
conclusions and recommendations and generally meeting the requirements of the

City’s Section 3304.4.9 Permit Application — Soils Repott Contents.

MURRAY
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GEOLOGIC & SEISMIC CONDITIONS

Geologic Overview

We reviewed the Quatetnary Geologic Map of Alameda and the Surrounding Areas, derived
from the digital database Open File Report 97-97, prepared by EJ. Helley and RW.
Graymer, dated 1997 (Figure A-3), which indicates that the site is located in an area
underlain by geologically recent artificial fill (af) that is underlain by Holocene age alluvial fan
deposits (Qhaf), basin deposits (Qhb), younger alluvial fan deposits (Qhafl), and/or bay mud
deposits (Qhbmy}. The artificial fill generally consists of man made deposits of various
matetials and ages. Some of the ardficial fill is compacted and quite firm, but fill placed
betore 1965 is generally not compacted and simply consists of dumped matetials. The
younger alluvial fan deposits and alluvial fan deposits consist of pootly-sorted, dense, sandy
or gravelly clay and medium dense to dense gravely sand ot sandy gravel that generally
grades upward to sandy or silty clay, respectively. Basin deposits are very fine silty clay to
clay deposits occupying flat-floored basins at the distal edge of alluvial fans adjacent to bay
mud. The bay mud is typically found to consist of water-saturated estuatine mud, clay, and
silty clay undetlying marshlands and tidal mud flats. ‘The bay mud also contains a few lenses
of well-sorted, fine sand and silt, shell layers, and peat.

According to Special Report 97 — Geology of San Francisco Bay (California Division of
Mines and Geology, 1969), the site is located in an area mapped as being undetlain by
approximately 5 to 20 feet of younger bay mud. Younger bay mud is the youngest unit in
the San Francisco bay, ovetlaying older bay mud and a sand unit covering most of the bay
bottom. The younger bay mud consists of soft, uniform, gray silty clay containing 45 to 95
petcent clay-sized particles, minor fine sand, and fragments of shells. The clay is soft and
plastic when wet and tends to shrink, harden and become bsittle upon drying. From a
foundation engincering standpoint, the younger bay mud is the most troublesome of the
sediments in the bay.

According to the State of California Seismic Hazard Zone map for the Qakland Fast and
part of the Las T'rampas Ridge Quadrangles (California Geologic Survey, 2002), the site is
located within an area believed to be potentially susceptible to earthquake-induced
liquefaction. A copy of the relevant portion of the State’s liquefaction hazard zones map is
presented on Figure A-4.

Seismicity

Geologists and seismologists recognize the San Francisco Bay Area as one of the most active
seismic regions in the United States. There ate three major faults that trend in a northwest
direction through the Bay Area, which have generated about 12 carthquakes per century

Limited Geoiechnical Evaluation
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RWL Investments, Inc. Limited Geotechnical Evaluation

large enough to cause significant structural damage. The faults causing these earthquakes are
part of the San Andreas fault system that extends for at least 700 miles along the California
Coast, and includes the San Andreas, Haywatd, and Calaveras faults. The main trace of the
Hayward fault is located approximately 4.6 kilometers northeast of the site. The Calaveras
and San Andreas faults are located apptoximately 19 kilometers northeast and 25 kilometers
southwest of the site, respectively.

Seismologic and geologic experts convened by the U. S. Geological Sutvey concluded that
there is a 62 percent probability for at least one "large" earthquake of magnitude 6.7 ot
greater in the Bay Area before 2032, ‘They also maintain that there could be more than one
carthquake of this magnitude and that numerous "moderate” earthquakes of about
magnitude 6 are probable before 2032, The San Andreas fault is estimated to have a 21
percent probability of producing a magnitude 6.7 ot latger earthquake by the year 2032, The
Hayward fault is estimated to have a 27 percent probability of producing a similar size
earthquake duting the same time period (WGCEP, 2003).

PRIOR INVESTIGATIONS

The soil and groundwater investigation prepared for the site by Gen-Tech Environmental,
Inc. (GTE), dated May 17, 1994, which included a total of three monitoring wells and 11
exploratory borings ranging from 5.5 to 12 feet deep across the site, indicates that the entire
site is capped with artificial fill, which has raised the surface to approximately 5 feet above
the high tide line. Please note that the report we were provided with was missing the logs
for Monitoring Well MW-2 and boting logs EB-6 and EB-11. The fill, which vatied in the
GTE well and boring logs from 2 to 9.25 feet in thickness across the site, is assumed to have
been placed prior to the development of the current site configuration. The fill is undetlain
by native peat, silty clay, silt, and clayey sand. The native cohesive soils and peat ranged
from stiff to very soft and had blow counts as low as 2 blows per foot (sampler type not
listed). Groundwater was encountered in each of the botings at depths of about 1 to 3.5 feet
and was observed to enter the boreholes slowly. Logs of the monitoting well installation
and soil borings are included in Appendix D.

SITE EXPLORATION AND RECONNAISSANCE

Exploration Program

Our subsurface investigation was petformed on February 27, 2006 and included the
excavation, sampling, and logging of four exploratory borings to depths of 30 feet below
existing ground surface at the locations shown on Figure A-2. The borting locations were

approximately determined by measuring distance from the corners of existing structures

| MURRAY
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RWL Investments, Inc. Limited Geotechnical Evaluation

using a tape measure and should be considered accurate only to the degree implied by the
mapping technique used.

The borings were advanced using a truck-mounted drill vig equipped with hollow stem
augers. Soil samples wete collected with split-spoon samplers that were dtiven with a 140-
pound hammer repeatedly dropped from a height of 30 inches with a wire line. The
samplers included the 2-inch outside diameter (OD) Standard Penctration Test (SPT)
sampler, as well as 2.5- and 3-inch OD split-spoon samplers. In addition, telatively
undistutbed soil samples were obtained with 3-inch OD Shelby tube samplets for selected
laboratory testing of engineering patametets. The associated blow count data required to
drive the split-spoon samplers is presented on the boring logs. The data has not been
cottected for sampler type or hammer efficiency. The logs of our borings are presented in
Appendix B as Figures B-1 through B-4. Also included in Appendix B are Figure B-5, Key
to Boring Logs and Figure B-6, Unified Soil Classification System.

Our staff engineer logged the botings in general accordance with the Unified Soil
Classification System. The boting logs show our interpretation of the subsutface conditions
at the location and on the date indicated and it is not warranted that these conditions are
reptesentative of the subsurface conditions at other locations and times. In addition, the
stratification lines shown on the logs teptesent apptroximate boundades between various soil
materials and the transitions may be gradual.

Site Description

The essentially flat, approximately 3.61-acre site is located on the southwest side of
Tidewater Avenue near the eastern edge of the San Leandro Bay in Oakland, California. It
appears that the site was raised above the surrounding marshland by the placement of
between approximately 1 and 9 feet of artificial fill. The majority of the subject site is
surfaced with asphaltic concrete (AC) pavement. There is an approximately 11,800 square-
foot, single-story trucking terminal building along the notth side of the property, an
approximately 2,770 square-foot, single-story truck repair shop at the southern property
boundary, and an above-ground fuel storage tank located on the north side of the repair
shop. The site is cutrently in use as a trucking facility and large trucks are continuously
parked throughout the site. The AC paving throughout the site exhibited some cracking,
which is typical for sites placed on old fills over the soft soils in the area.

—
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Subsutface

In general, our exploratory botings encounteted variable quantities of fill overlying bay mud
and alluvial fan deposits to the full depth explored of approximately 30 feet. Boring B-1 was
advanced at the eastern edge of the site near Tidewater Avenue, Borting B-2 was advanced
near the northern property boundary, and Botings B-3 and B-4 were advanced in the
southwestern quadrant of the site.

Specifically, Borings B-1 through B-4 encountered between 3 and 7.5 feet of fill, respectively,
consisting of loose to dense, clayey or gravelly sand and soft to very stiff, sandy or silty clay.
Beneath the fill, our borings encountered very soft to hatd, silty clays and clayey silts with
occasional fine sand lenses to depths ranging from approximately 20 to 25 feet. The upper,
very soft to firm portions of this material can be classified as younger bay mud, which
transitions to stiff to hard and medium dense older bay mud or alluvial fan deposits at
depths ranging between approximately 15.8 to 20.5 feet. In general, the bay mud is
underlain by alluvial fan deposits, consisting of medium dense to vety dense, silty or coarse
gravelly sand and stiff to very stiff, silty or sandy clay and clayey ot sandy silt. The alluvium
persisted to the full depth explored of 30 feet.

Based on our laboratory testing, the average total unit weight of the younger bay mud is
approximately 90 pcf with an average degree of saturation of about 96 percent. The
overlying, relatively granular fill soils have an estimated average total unit weight of
approximately 110 pcf.

Atrerberg limits testing for the younger bay mud collected from Boring B-4 at a depth of 10
to 11.5 feet included a liquid limit of 44 percent and plasticity index of 27 percent, indicating
highly plastic fines. Atterberg limits testing for the younger bay mud collected from Boring
B-3 at a depth of 10 to 11.5 feet included a liquid limit of 104 percent and plasticity index of
75 percent, indicating critically plastic fines. Atterberg limits testing for the older bay mud
collected from Boring B-1 at a depth of 16 to 17.5 feet included a liquid limit of 56 percent
and plasticity index of 45 percent, indicating critically plastic fines (see Figure C-1). A sieve
analysis of the older bay mud encountered in Boring B-3 between 20 and 21.5 feet yielded 57
percent passing the No. 200 Sieve. A sieve analysis of the alluvium encountered in Boting
B-1 berween 20 and 21.5 feet yielded 48 percent passing the No. 200 Sieve.

Groundwater

Groundwater was encountered in Boring B-1 at a depth of approximately 3.5 feet below the
existing ground surface and in Borings B-2 through B-4 at depths of approximately 4 feet
below the existing ground surface at the time of drlling. We note that fluctuations in the

MURRAY
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RWL Investments, Inc. Limited Geotechnical Evaluation

level of groundwater can occur due to vatiations in trainfall, landscaping, and other factors

not evident at the time our observations and measurements were made.

CONCLUSIONS & RECOMMENDATIONS

From a geotechnical perspective, in our opinion, the ptimarty constraints to completion of
the planned temporary sheet pile shoring, excavation and resulting backfill are the shallow
groundwater and the presence of very soft to soft, younger bay mud immediately underlying
the contaminated soils to be replaced. These weak soils will provide only very limited
passive resistance to the active sheet pile loads and therefore will dictate relatively large pile
driving depths and selection of a sheet pile with a telatively large secton modulus. In
addition, the weak excavation base soils will require extteme caution duting the backfill
process to avoid the creation of mud waves and even disturbance of the weak soil from
heavy equipment. We also note that the unit weight of the imported fill should not be
significantly greater than the unit weight of the existing fill to be removed or substantial
differential consolidation settlements could result between undisturbed existing fill areas and
reworked areas.

Based on our subsurface investigation and our summary of previously obtained subsurface
information at the site, the area of the contaminated soil to be removed is undetlain by
approximately 3 to 9 feet of loose to dense and soft to very stiff artificial fill. The fill is
underlain by between about 10 to 17 feet of very soft to firm younger bay mud, which is
prone to large consolidation settlement when loaded beyond its preconsolidation pressure.
The younger bay mud is undetlain by more competent oldet bay mud, and medium dense to
very dense and stiff to very saff alluvial fan deposits to the depth explored of 30 feet. In
addition, several lenses of loose to medium dense silty sand were encountered within our
botings within the upper 30 fect of soil profiles, indicating a potential liquefaction hazard for
future redevelopment of the site.

Based on the results of our laboratoty testing and our geotechnical analyses of the soils
underlying the site, we have provided soil criteria for use in the design of the sheet piles that
will shore the pefimeter of the proposed excavaton. In the following sections, we have also
provided several alternative recommendations tegarding placement and compaction of the
excavation backfill material with the intent of minimizing the potential for excavation bank
failures and the development of mud waves due to unbalanced loading of the younger bay
mud during fill placement. We recommend that special considetation be given to placement
of the new fill material on top of the existing soft bay mud layer underlying the site.

MURRAY
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Future Redevelopment

Although it is beyond the scope of this investigation, we note that future redevelopment of
the site will require careful consideration of the potential for liquefaction and overall
consolidation settlements of any proposed improvements. We anticipate that a design-level
geotechnical engineering analysis will be performed by the developer’s geotechnical engineer
and that it will be tailored specifically to the proposed redevelopment. We anticipate that the
foundations for futute structures constructed at the site wilt likely consist of piers and/or
driven piles extending through the softer bay mud layers and into competent alluvial material
and/or harder bay mud deposits.

SHORING DESIGN PARAMETERS

Our recommended sheet pile shoring design parameters ate based on a total stress analysis
of the younger bay mud with our understanding that a} after installation of sheet piles and
prior to interior soil excavation that the groundwater within the excavation will be drawn
down with dewatering wells to the level of the planned base of the excavation, b) that the
groundwater level outside of the shoring will remain at apptroximately 3 feet below the
existing ground surface, and ¢) that the shoring will be installed on a temporaty, short-term
basis and will not be relied on to support more than 10 feet of excavation. If more than 10
feet of excavation will be required, we note that sheet pile anchors tied back to deadman
suppotts may be required to limit the bending forces in the pile to acceptable levels. The use
of ticbacks is beyond the scope of our cutrent investigation. The shoring design contractor
should also consider the affect of equipment surcharges on the planned sheet piles, including
loading from pile driving and earth excavation equipment, and haul trucks. The shoring
contractor is also responsible for anticipating deflection of the piles and the resultant effect
on any adjoining property and/or structures.

Younger Bay Mud - Based on the results of our unconsolidated, undrained direct shear
tests on the younger bay mud, we recommend use of a total (wet) unit weight of
approximately 90 pcf and a cohesion value of approximately 250 pounds per square foot
with an angle of internal friction of O degrees for short tetmn (rapid) loading.

Older Bay Mud & Alluvium - We have estimated the cohesion of the older bay mud and
alluvium generally undetlying the Younger bay mud to be approximately 1,000 pounds
per square foot.

Existing Fill - We estimate an angle of internal friction of 30 degrees and a total unit
weight of 110 pef for the existing, relatively granular fill materials to be tetained by the
sheet piling.

Page 8
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EARTHWORK

Due to the complexities relating to the excavation and backfill of a large volume of fill over a
relatively thick sequence of very soft, saturated Bay Mud, we strongly recommend that the
grading subcontractor retained for the project be familiar with Bay Mud opetations. Special
carth moving equipment such as mudcats (wide track dozers and excavators) may be
required to adequately distribute the equipment loads both within the excavation and above
any unshored banks of the excavation. We note that any substantial equipment loads located
near the edges of unshored portions of the excavaton may cause bank failures resulting in
loss of equipment within the soft bay mud. In addition, uneven placement of fill within the
excavation can easily result in the creation of mud waves, or lateral displacement of the
underlying soft bay mud. According to Lee and Prasker (CDMG, 1969), one commonly
used backfilling method is to pump hydraulic fill over the younger bay mud in order to
evenly distribute a thin layers of sand uniformly over an area and thereby avoid creating mud
waves over broad areas of reclamation. At this site, however, we expect that hydraulic filling
of the excavation with sand would likely not be a suitable backfilling alternative since the
delivery water, which would ultimately have to be removed from the site, would likely
become contaminated with diesel fuel remaining in the excavation.

The grading contractor may have other viable excavation and backfill methods to prevent
the creation of mud waves, which can be evaluated prior to construction. However, we have
provided two suggested backfill alternatives for consideration.

Control Density Fill (CDF) Backf{ill Alternative

In our opinion, an acceptable alternative to hydraulic fill involves pumping of up to about 12
to 18 inches of control density fill (CDF) consisting of a low-strength mixture of sand,
cement and water over a geosynthetic strength fabric such as Mirafi 600X that is placed over
the entire bottom of the excavation. The advantage of CDF versus a hydraulic fill is that the
water would be consumed by the curing process and would not need to be off-hauled. As
with a hydraulic fill, we anticipate that a very high slump mixture of CDF could be pumped
mn relatively thin lifts over the entire excavation. Once the CDF achieves sufficient depth
and has set, in our opinion, it would likely be possible to begin placement and compaction of
import fill soils using relatively lightweight compaction equipment. Please note, however,
that even 12 to 18 inches of CDF might not be sufficient to bridge the soft soils and create a
stable base for compaction equipment. The thickness of CDF requited to create a stable
base should be evaluated eatly in the process in order to minimize costs associated with
importing large volumes of CDF.

MURRAY
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Excavation/Backfill Sequencing Alternative

An additional completion methodology which may be less expensive than CDF in terms of
materials, but likely more expensive than CDF in terms of shoting costs, involves
sequencing the shoring and backfill such that only relatively long and narrow contiguous
areas are contained with the shoring and then excavated and backfilled prior to repeating the
process on an adjacent shoting-contained area. We expect that the natrow width of the
individual contained areas may need to be limited to twice the teach of a track excavator or
grade-all so that both the excavation and at least the initial backfill can be achieved without
entering the excavation. The shoring and excavaton could be completed in a leap-frog
manner from west to east with a serics of completely shoring-contained, long, parallel
excavation areas. Once one long area has been shored, excavated and backfilled, a second
long contiguous area can be contained by shoring the three remaining sides and repeating the
process.

Prior to backfill of the completed excavation, at a minimum, we recommend that the
excavation bottom be covered first with a layer of stabilization/scparation fabric, such as
Mirafi 600X. The fabric should then be ovetlain with an 8-inch deep section of the GeoWeb
GW20V cellular confinement system. The GeoWeb cells should then be backfilled with ¥2-
inch, clean crushed rock placed by an excavator located outside of the excavation. Once the
GeoWeb and sand fill have been placed over the entire base of the excavation, it should be
possible to begin placing and compacting thin, uniform lifts of relatively cohesive fill soils to
approximately 87 to 90 percent relative density (ASTM D1557). We recommend that the
imported fill be compacted from outside of the excavaton using a compaction wheel
mounted on a track excavator until at Jeast 2 feet of fill has been placed and compacted
above the base of the excavation. It may be possible to place and compact fill above a depth
of 2 feet using lightweight earthmoving and compaction equipment.

Import Material for Fill

It is our understanding that fill matetial will be imported to the subject site from a soutce
that has not yet been established. However, to minimize the potential for futute differential
consolidation settlement between undisturbed fill areas and reworked areas, we recommend
that the fill matetals have a compacted moist unit weight of not more than approximately
110 pef, which will generally imply a relatively cohesive or clayey soil. In addition, imported
cohesive soils should have a plasticity index of less than 20 percent

As noted above, the lowert 8 inches of fill, however, should consist of Yz-inch clean crushed
rock placed within the cellular compartments of the GeoWeb. Pea gravel will generally not
be allowed.
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Any proposed fill for import should be approved by Murray Engineers, Inc. prior to
importing to the site. Qur approval process will requite laboratory testing to establish the
compacted unit weight and plasticity index of the soil; therefore, it is important that we
receive atly such samples in order to grant approval at least 3 days prior to planned
importing,

Temporary Slopes, Trench Excavations & Shoring

The contractor should be responsible for all temporary slopes and trenches excavated at the
site and design and construction of any required shoring. Shoring and bracing should be
provided in accordance with all applicable local, state, and federal safety regulations,
including the current OSHA excavation and trench safety standards. Because of the
potential for vatiable soil conditions, field modifications of temporary cut slopes may be
required. Unstable materials encountered on the slopes during the excavation should be
trimmed off, even if this requires cutting the slope back at flatter inclinations.

REQUIRED FUTURE SERVICES

Plan Review

To establish conformance of the final design documents with the recommendations
contained in this report, and to better comply with the City of Qakland’s code tequitements,
Murray Engineers, Inc. must teview the completed project plans ptior to construction. The
plans should be made available for our review as soon as possible after completion so that
we can better assist in keeping your project schedule on track. At a minimum, we
recommend that the following note be added to the architectural, structural and civil plans:

% All earthwork involved in the soil removal and replacement project, including
placement and compaction of engineered fill should be performed in accordance
with the geotechnical report prepated by Murray Engineers, Inc., dated April 5, 2006.
Murray Engineers, Inc. should be provided at least 48 hours advance notification of
any earthwork operations and should be present to observe and test, as necessaty,
the earthwork phases of the project.

Construction Observation Services

Murray Engineers, Inc. should observe and test (as necessaty) the earthwork and foundation
phases of construction in order to a) confirm that subsurface conditions exposed during
construction are substantially the same as those interpolated from our limited subsutface
exploration, on which the analysis and design were based; b) observe compliance with the

geotechnical design concepts, specifications and recommendations; and c) allow design

'MURRAY
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RWL Investmenis, Inc. Limited Geotechnical Evaluation

changes in the event that subsurface conditions differ from those anticipated. The
recommendations in this report are based on limited subsurface information. The nature
and exient of variation across the site may not become evident until construction. If
vatiations are exposed during construction, it may be necessaty to re-evaluate our
recommendations.

LIMITATIONS

This report has been prepared for the sole use of the RWL Investments, Inc., specifically for
developing geotechnical design criteria relating to the soil removal and replacement project
at 4919 Tidewater Avenue in Oakland, California. The opinions presented in this report are
based upon information obtained from borngs at widely separated locations, site
reconnaissance, review of field data made available to us, and upon local experience and
engineeting judgment, and have been formulated in accordance with generally accepted
geotechnical engineering practices that exist in the San Francisco Bay Area at the time this
teport was prepared. Further, our recommendations are based on the assumption that soil
and geologic conditions at or between borings do not deviate substantially from those
encountered. In addition, geotechnical issues may arise that are not apparent at this time.
No other watranty, expressed or implied, is made or should be inferred. We are not
responsible for data presented by others.

The recommendations provided in this tepott are based on the assumption that we will be
retained to provide the Future Services described above in order to evaluate compliance with
our recommendations. If we are not tetained for these services, Murray Engineers, Inc.
caninot assume any responsibility for any potential claims that may arise during or after
construction as a result of misuse or misinterpretation of this report by others.
Furthermore, if another geotechnical consultant is retained for follow-up service to this
repott, Murtay Engineers, Inc. will at that time cease to be the Engineer-of-Record.

The opinions presented in this report are valid as of the present date for the property
evaluated. Changes in the condition of a propetty can occur with the passage of time,
whether due to natural processes or the wotks of man, on this or adjacent properties. In
addition, changes in applicable standards of practice can occur, whether from legislation or
the broadening of knowledge. Accordingly, the opinions presented in this report may be
invalidated, wholly or partially, by changes outside of out control. Therefore, this repott is
subject to review and should not be relied upon after a period of three years. In addition,
this teport should not be used and is not applicable for any property other than that
evaluated.

% &
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Base is USGS Oakland East Quadrangle, 7.5 Minute Series, (Topographic), 1997. Scale is 1 inch = 2,000 feet.
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J [ af: Artificial Fill

i [ Qms:Merritt Sand deposits (Holocene and Pleistocene) -
[[_] Qnaf: Alluvial Fan deposits (Holocene)

\ | Qhaf1:Younger Alluvial Fan deposits (Holocene)

f [] Qnhb:Basin deposits (Holocene)

[___] Qhbm: Bay Mud deposits (Holocene)

AN 70L& AU ¥ ASANANN v (PR R =
Base is the Quarternary Geology of Alameda and Surrounding Areas, Derived from the digital database open file

97-97 by E.} Helley and R.W. Graymer, 1997. Please refer to the Geology section of this report for a description of
pertinent geologic symbols noted above. Scale: 1:24,000.

CONTAMINATED SOIL REPLACEMENT VICINITY
OAKLAND, CALIFORNIA GEOLOGIC MAP
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Code Section 2693 (c) would be required

Areas where historical occurence of liquefaction, or local geological, geotechnical and groundwater conditions
indicate potendal for permanent ground displacements such that mitigation as defined in Public Resources

Quadrangles, (Topographic), 2003. Scale is 1 inch = 2,000 feet.

Base is California Geolagical Survey Seismic Hazard Zones Map of the Oakland East and Part of the Las Trampas Ridge
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gﬁ:;:{; ) February 27, 2006 Logged By WPC Checked By ADM
B‘r;itlti‘r?d Continuous Flight Auger gi";éﬁ'i;pe 8-inch hollow stem auger Ifg;,gﬁg}: 30 feet bgs
e @ Mobile B53 oD tor Exploration Geoservices, Ing. | APIOXMEte g coet (retative)
Sraunduater Lovel. 3.5 feet ATD PP S:;'hi'f:'b:“d 3" split spoon, 3" | Hammer 440 1b, 30 in drop, wire line
E:Li?,ﬁ'e Bentonite Slurry Lacation Northeast corner of site near Tidewater Avenue
3 8 4 & E E
g &y g5l 2 @ 8
s £|B Bag i @ 5
o 4&|d| HEs &8 g MATERIAL DESCRIPTION B
5— ©
1 . Denseto | SC | FILL: CLAYEY SAND, some gravel, dark yellowish brown to dark
Medium gray, heterogenesous, moist. ]
Dense i 15
: o) ¢ 12
Very Soft | CH'F SILTY CLAY, olive gray, high to critically high plasticity, ~_ —| 54 |
- homogeneous, wet (Younger Bay Mud). . ;g
- Cohesion = 350 psf, Phi = 0 degrees - 33
Occasional lenses of silty fine sand (up to approximately 15 ]
inches thick) 7
________ Stff | CH [ SILTY CLAY, trace fine gravels, olive gray, critically high | ¢ |
~ plasticity, very moist (Qlder Bay Mud). 7
- PI=45%, LL = 56% {sample from 16 to 17.5) . ?551_
| Very [SM | CLAYEY SAND, trace fine rounded gravel, trace silt, light | 18 |
o Dense | ysllowish brown, low plasticity fines, wet (Alluviat Fan Deposits).
Laf | Percent Fines = 48% (sample from 20 to 21.5 feet bgs} :
¢ B N 19
=z
] - 11
: 9
E F 4
Z | Stif  [[ML - CLAYEY SILT, pale olive to yeliow, very moist. (Alluvial Fan - 25 |
é Deposits)
[ o
a | Bottom of Boring at 30 feet bgs ]
£ " i
z
i
g,
g M U R R AY CONTAMINATED SOII. REPLACEMENT LOG OF
8 OAKLAND, CALIFORNIA BORING B-1
J|LENGINEERS INC
§ rrnarraemens  PROJECT NO. 455-1R1 APRIL 2006 FIGURE B-1




gﬁfﬂ; ) February 27, 2006 Logged By WPC Checked By ADM
EZ'EL'L% Continuous Flight Auger g{;‘;ﬁ;m 8-inch hollow stem auger I? };',,Zﬁgl'g 30 feet bgs
-?;igeﬂjg Mobile B53 Sﬂ'r',‘ﬂgmr Exploration Geoservices, Inc. gﬂff?cxélgla;ation 5 feet (relative)
Gi d L i " " H "
Nl oty tube o |Dea MOl 3uindrop wiretine
g;i’%ﬁ'e Bentonite Slurry Location Parking area on north side of exlsting trucking terminal building
g gl . g E
el | > — [3 =
:OfF| %52 | 5z | 8 :
o 2|8 388 &3 2 MATERIAL DESCRIPTION EE
5— O -
4 4 Very S_t'ff CL | FILL: SANDY CLAY, with silt, olive gray, heterogeneous, very
| 1 to Stiff moist.
i 41 = 1 12
i 11 - (ATD) 2+
0— - —]
1 N 3 - 1 42
1 1+ Soft | CH | SILTY GLAY, olive gray, homogeneous, high o critically high 1
71 - plasticity, moist (Younger Bay Mud). 1120
S 10/ L |
4 A - Cohesion = 360 psf, Phi = 0 degrees .
10—_ 15—: j Occassional lenses of fine-grained sand. __
i -§ 4 L 143
. ] ) I 4 B 7 43
4 47 Dense | SM SILTY SAND, with clay, trace fine gravel, dark blue-gray (Alluvial 39
_| ] Fan Deposits). 1
g 1 U T2 Very | SP [ GRAVELLY SAND, some sit, coarse-grained sand, fine gravel, |
8 T 75 Dense I trace clay, mottled gray and dark yellowish brown, 119
§| 7] * N 7 | Very Siiff PL-MI_heterogeneous, very moist (Alluvial Fan Deposits). o]
E ] _k‘""'_" Very Stiff | CL ‘; CLAYEY SILTIS!LTY CLAY, Iight brown, moderate plasticity, P
1 | - [\ very moist (Alluvial Fan Deposits). _______________ /]
I ‘Q__EE"' M. Dense | §P , SANDY CLAY, trace fine gravel, light yeflowish brown, very moist 4o ]
3 25 » \ (AMluvial Fan Deposits). /
2 4 A SAND, brown, with fine gravel, poorly graded (Alluvial Fan
N 1 -\ Deposits). i
A
E : 7 - Bottom of Boring at 30 feet bgs 7
£ 30— 25
g
£
Y
L CONTAMINATED SOIL REPLACEMENT LLOG OF
8 OAKILAND, CALIFORNIA BORING B-2
2|l ENGINEERS INC
% GIOlee t" HICAL 3FRVICTS PR.OJECT NO- 455"1R1 APRIL 2006 FIGURE B—Z




1
Dale(s) Eebruary 27, 2008 | Logged By WPC Checked By ADM
Enrejl:::‘fd Continucus Flight Auger ggéﬁ-';,pe 8-Inch hollow stem auger If ggﬁgﬂ: 30 feet hgs
i Mobile BS3 Oriing o Exploration Geoservices, Inc. ggff;";g'g?:,a“m 3 feet (relative)
Sgg“g;‘:;ﬁ;a';ﬁgg 4 feet ATD Mo, ::;Lf"f;'bzm’ 3" splitspoon, 3" | Hammer 140 1, 30 in drop, wire line
g:mﬁle Bentonite Slurry Lacation Parking area on southwest of existing trucking terminal building
‘g § . . g E
! 8 a3 E £ =
S GIEl fgE | 32 | @ g
m  Ald| &es 3 3 MATERIAL DESCRIPTION £
7% Loose | 3W-1 FILL: GRAVELLY SAND, some clay, moist. 1
O U I B 3
| VeryISoft CH | SILTY CLAY, bluish gray, homogeneous, critically high plaﬁ&‘ﬁ!}} =z 50
2 S to Firm | very maist (Younger Bay Mud). | 35
_ 2 L i
7 - Cohesion = 400 psf, Phi = 0 degrees ]
F— 1 — —
- 3 L Pl=75%, LL = 100% (sample from 10 to 11.5 feet bgs) 4105
e [ Occasional lenses of fine sand. ]
- 4 L 4 56
4 6 L N
e . S S N el AU
1 20 | Very Stiff | MH - SANDY SILT, trace fine gravel, trace white sea shell fragments, 1 23
= - - olive gray, homogeneous, high plasticity, fine-grained sand, wet
g . - (Older Bay Mud). .
I - - 4 20
‘% 22— 2 __3 i”_'_§t_ff_t__ EYREE Percent Fines = 57% (sample from 20-21.5 feet bgs) -t 17 |
z o | ML |————— - ———
& T “& 15 Ver;( Siff ~ SANDY SILT, light yellowish brown, fine-grained sand, very moist 20
% 4 A - (Alluvial Fan Deposits). y
g _27? 20 & 23 Grading to Buff 25
§ - - Bottom of Boring at 30 feet bgs ]
4 ] ] [ ]
g ] L ._
|52 as
g
&
3 CONTAMINATED SOIL REPLACEMENT LOGOF
8 OAKLAND, CALIFORNIA BORING B-3
5|| ENGINEERS INC
: PROJECT NO. 455-1R1 APRIL 2006 FIGURE B-3




Dato®) February 27, 2006 Logged By WPC Checked By ADM
Eﬂrg:::,% Continuous Flight Auger [S){;I!eﬁ-i;pe 8-Inch hollow stem auger Ifo E’;gﬁgm 30 feet bys
-?;ﬂeRig Mobile B53 g;iwtr;gclor Exploration Geoservices, Inc. gﬁg::ox;né?ézaﬁm 3 feet (relative)
2 Date Measuredt 4 fast ATD amone) shatbr b - <Pt sPoon, 37 | B2 140 1, 30 in drop, wire line
g:;igﬁle Bentonite Slurry Location Parking area near existing truck repair shop
] ol . g 5
:' § |:‘ m8‘6 g E- 8
g %] £82 2% o o
o &3] 2= Z23 5 MATERIAL DESCRIPTION £
3 0 -
1 Stiffto | CL | FILL: SILTY CLAY, dark gray, with trace gravels, wooden stake,
1 1 Soft | heterogeneous, very moist. |
7 3 720
i & {ATD) E—
2— 5 ——— e e ]
i CLAYEY SILT TO SILTY CLAY, bluish gray, homogeneous, high | 177
i plasticity, moist (Younger Bay Mud). i
, ] Cohesion = 300 psf, Phi = 0 degrees ]
:l - Pl=27%, LL = 44% (sample from 10 to 11.5 feet bgs) 4 45
1 T . : 133
12 b Occasional lenses of fine silty sand. 7
7 - SILTY SAND, trace organics, fine-grained sand, bluish gray, very 45
- - moist (Younger Bay Mud). .
] I . . '
47— b Occasionalsittlenses. H
7 - CLAYEY SILT, trace fine gravel, greenish gray, homogeneous, 1 24
= . - high plasticity, very moist (Older Bay Mud). -
g ] P R
" ] ~ SILTY SAND, trace clay, fine-grained sand, light yellowish brown, 71 16
3| 22 — very moist {Alluvial Fan Deposits). —
§ i L 123
3 4 L y
§ o W N 15 | St [ ML CLAYEY SILT, light yellowish brown to pale yefiow, moderate | 38 |
5 17 N plasticity, very moist. (Alluvial Fan Deposits) /
;:,; 4 | Bottom of Boring at 30 feet bgs 4
2 32— 35 ] I ]
g
%
%
_’
4 CONTAMINATED SOIL REPLACEMENT LOG OF
8 OAKLAND, CALIFORNIA BORING B-4
&|| ENGINEERS INC
% rrmnammnnia PROJECT NO. 455-1R1 APRIL 2006 FIGURE B-4




i ) 3 £
1 z | £ g
5 2|, .E§° 0B ) 3
g £|2 Em% £4 § 5
o W - ‘a
u o|d| 8£2 =3 8 MATERIAL DESCRIPTION E
EX 6] 7]

COLUMN DESCRIPTIONS
E Elevation, feet: Elevation (MSL, feet)
Denpth. feet: Depth in feet below the ground surface.

Sample Type: Type of soil sample collected at the depth
interval shown.

(4] sampling Resistance, blows/foot: Number of blaws

to advance driven sampler foot {or distance shown)
beyond seating interval using the hammer identified
on the boring log.

FIELD AND LABORATORY TEST ABBREVIATIONS

CHEM: Chemical tests to assess corrosivity
COMP: Compaction test

CONS: One-dimensional consolidation test
LL: Liquid Limit, percent

PI: Plasticity Index, percent

TYPICAL MATERIAL GRAPHIC SYMBOLS

2 Sandstone

[5] Relatlve Consistency: Relative consistency of the
subsurface material.

[8] USCS Symbeol; LSCS symbol of the subsurface material,
MATERIAL DESCRIPTION: Description of material

encountered. May include consistency, moisture,
color, and other descriptive text.

[8] Water Content, %: Water content of the soil sample,
expressed as percentage of dry weight of sample.

S8A: Sieve analysis (percent passing No. 200 Sieve)}
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

d Wall graded GRAVEL {GW)

Powly graded GRAVEL (GP)

B Wall graded GRAVEL with Silt (SW-GM)
# Well graded GRAVEL whh Clay (GW-GC)
Poorly graded GRAVEL with SIit (GP-GM)
¥l Poory graded GRAYEL with Clay (GP-GC)
Sity GRAVEL {GM)

7 Clayay GRAVEL (GC)

Wall graded SAND (SW)

Poory graded SAND (SP)

TYPICAL SAMPLER GRAPHIC SYMBOLS

Spoon (SPT}) fixed head)

&: 2inch-OD Unlined Spiit M Shelby Tube (thin-walled,
-

I 2.5 inch-00 Unfined Split

Spaon m Grab Sample

ﬂ 3inch-0D Unlined Spli Bulk Samplo

Spoan

GENERAL NOTES

[]]] well graded SAND with Sit (SW-5M)

hZ Wall graded SAND with Clay (SW-SC)

L] Poory graded AN with it {SP-Sh)

| # Poorly graded SAMND with Clay (SP-5C)

i‘D’J Silty SAND (SM)

Clayey SAND (5C)

SILT, SILT wiSAND, SANDY SILT (ML)

A Lean CLAY, CLAY wiSAND, SANOY CLAY (CL)
H SILT. SILT wiSAND, SANDY SILT (Mi)

2 Fat GLAY, CLAY w/SAND, SANDY CLAY (GH)
[} SILT, SILT with SAND, SANDY SILT {ML-MH)

ﬂ Pitcher Sample

ﬂ Cther Sampler

Lean-Fat GLAY, CLAY W!SAND, SANDY CLAY [GL-CH)
SILTY GLAY (CL-ML)

Lean CLAY/PEAT (CL-OL)

Fat CLAY/SILT {CH-MH)

Bl FatcLAYPEAT (CH-OH)

1} Silty SAND to Sandy SILT (8M-ML)

Al| Sty SAND ta Sandy SILT (SM-MH)
Clayey SAND 1o Sandy CLAY (SC-CL)
Claryay SAND to Sandy CLAY (SCG-CH)
SILT  GLAY (GLML)

Shty to Clayey SAND (SCISM)

OTHER GRAPHIC SYMBOLS

—X  Water level (at time of drilling, ATD)
—X  \Water level (after waiting a given time)

— Minor change in material properties within
a stratum

— --—Inferred or gradationat contact between
strata

— 7 —Queried contact betwaen strata

1. Sail classifications are based on the Unified Soil Classification Syatem. Descriptions and stratum lines are interpretive, and actual lithologic changes may be
gratdual, Field descriptions may have besn modified to reflect results of lab lests.

2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were advancad. They are not warranted to be
representative of subsurface conditions at other locations or times.

P\AABorinGS Files\Projects\RWL Invesimants - 48 EGI Qakland.bgs [Murray New 35 - WC.tpl]

M U R R AY CONTAMINATED SOIL REPLACEMENT KEY TO
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/
. SOIL
PRIMARY DIVISIONS TYPE SECONDARY DIVISIONS
CLEAN GRAVEL CwW Well graded gravel, pravel-sand mixtures, little or no fines,
COURSE GRAVEL (= 5% Fines) 6P| Poorly graded gravelor gravet=sand-mixtures; tittle-or mofives, |~
GRAINED GRAVEL with GM Silty gravels, gravel-sand-silt mixtures, non-plastic fines.
SOILS FINES™ GC Clayey gravels, gravel-sand-clay mixtures, plastic fines.
{< 50 % Fines) CLEAN SAND Sw Well graded sands, gravelly sands, little or no fines.
SAND {= 5% Fines}) sp Poorly graded sands or gravelly sands, little or no fines.
SAND SM Silty sands, sand-silt mixtures, non-plastic fines.
WITH FINES 8C Clayey sands, sand-clay mixtures, plastic fines.
ML Inorganic silts and very fine sands, with slight plasticity.
FINE SILT AND CLAY CL Inorganic clays of low to medium plasticity, lean clays.
GRAINED Liquid limit < 50% OL | Organic silts and organic clays of low plasticity.
SOILS o MH Inorganic silt, micaceous or diatomaceous fine sandy or silty seil.
(> 50 % Fines) SILT AND CLAY CH Inorganic clays of high plasticity, fat clays,
Liguid Jimit > 50% OH Organic clays of medium to high plastici
HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils.
RELATIVE DENSITY CONSISTENCY
SAND & GRAVEL BLOWS/FOOT* SILT & CLAY STRENGTH”| BLOWS/FOOT*
VERY LOOSE Otod VERY SOFT Ow0.25 Ot02
LOOSE 4to 10 SOFT 0.25t00.5 2tod
MEDIUM DENSE 10 to 30 FIRM 0501 4108
DENSE 30to 50 STIFF w2 8to 16
VERY DENSE OVER 50 VERY STIFF 2to 4 16 to 32
HARD OVER 4 OVER 32
GRAIN SIZES
BOULDERS | COBBLES GRAVEL SAND SILT & CLAY
COURSE I FINE COURSE | MEDIUM FINE
12" 3" g 4 10 40 200
SIEVE OPENINGS U.S. STANDARD SERIES SIEVE
Classification is bagsed on the Unified Soil Classification Systern; fines refer to soil passing a No. 200 sieve.
* Standard Penetration Test (SPT) resistance, using a 140 pound hammer falling 30 inches on a 2 inch O.D. split spoon
sampler; blow counts not corrected for larger diameter samplers,
+°—Shear strength-in-tons/seftasestimated by 5P i
MURRAY CONTAMINATED SOIL REPLACEMENT AT CAION
m OAKLAND, CALIFORNIA SYSTEM
PROJECT NO. 455-1R1 APRIL 2006 FIGURE B-6




APPENDIX C

LABORATORY TESTS

Laboratoty testing for the project was performed by Murray Engineers, Inc. (MEI) and by
Cooper Testing Laboratory of Palo Alto, California, in accordance with instructions from
MEL

Samples from the subsurface exploration were selected for tests to establish the physical and
engineering properties of the soils. The tests performed are briefly described below.

The natural moisture content was determined in accordance with ASTM D 2216 on most
samples recovered from the borings. This test determines the moisture content,
representative of ficld conditions, at the time the samples were collected. 'The results are
presented on the boring logs at the appropriate sample depths. In addition, the wet and dry
densitics were determined in accordance with ASTM guidelines on four samples recovered
from the borings,

The Atterberg Limits were determined on three samples in accordance with ASTM D 4318.
The Atterberg limits are the moisture content within which the soil is workable or plastic.
The results of this test are presented in Figure C-1 and on the boting logs at the approptiate
sample depths.

The amount of silt and clay sized material present was determined on one sample in
accordance with ASTM D 1140. The results are presented on the boting log at the
appropriate sample depth.

Direct Shear testing was petformed on five sclected samples in accordance with ASTM
D3080. ‘The results of the direct shear testing are shown on Figures C-2 through C-6.

Consolidation testing was performed on three selected samples in accordance with ASTM
D4186. The results of the consolidation testing are shown on Figures C-7 through C-9.
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B | B1[16to17§ 25 | % | 45 1 | 03 | NA CH
B3 [0to11§ 106 | 14| 75 2 | 10 | NA CH
A | B4 (10011 4 | 4| Z 18 | 10 | NA CH

MURRAY CONTAMINATED SOIL REPLACMENT PLASTICITY
m OAKLAND, CALIFORNIA CHART AND DATA
TR PROJECT NO. 455-1R1 APRIL 2006 FIGURE C-1




2500
C@PER #Paak
2000 |- -
8
o 1500 |-
$
@
§ W00 fom e e
£
n
* R .
0
o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Normal Load, psf
| P.Phi{degress) | 1 _ W Phi(degrees) |
P. (:oheslong)sf) Lit. Cohesl_u_:n [pef)_
. R —————— Sample Data, TniGal
1 ] 2 | 3 1 4
Moisture % 739 70.1 874
500 Dry Dens., pef 55.8 55.6 49.9
Void Ratlo 2.023 2.029 2.379
450 Saturation % 98.7 93.2 90.1
wo b Diameter 2.87 287 2.87
Height 1.00 1.00 1.00
1sa |- Sample Data: At Test
Moisture % 87.4 701 874
% 200 Dry Dens., pcf 51.8 556 43.9
@ Void Ratio 2.023 2.029 2.379
£ 50 Saturation % 98.7 93.2 99.1
% Diameter 2.87 287 2.87
2 200 | Haight 1.00 1.00 1.00
o -
Normal Stress, psf 1000 2000 4000
5o |- e Shear Strass, pst 445 334 378
—#—Sampie 1 Strongthe picked at] peak peak peak
10e |- e Sapple 2 Uit. Stress, psf
———Sampls 3 Strain Rats, In/min 0.020 0.020 0.020
0 Client: Murray Engineers
Project RWIL. Invesiments - 455-1R1
0 . : ) ) .
002 BD:: :::6 ; r:‘oa or o Tested By: MD
vemation, inches Reduced By: RU
B Date: 32272006
Spaciman #| Boring: __Sample: Depth, ft: ____Visual Soil Classification
1 B8-1 6.5-9 Gray CLAY, trace organics (bay mud)
2 B-1 6.5-9 Gray CLAY, race organics (bay mud)
3 B-1 6.5-9 Gray CLAY, trace organics {bay mud)
4
Remarks: ["DS-UU* Quick shear run at field moisture.
Patching required on Sample 2,
CONTAMINATED SOIL REPLACEMENT DIRECgESSI'IIE% TEST
ENG|NEERS mc OAEKLAND, CALIFORNIA BORING B-1, 6.5-9 FEET
. PROJECT NO. 455-1R1 APRIL 2006 FIGURE C-2




1560
CQPER *Peak
'§. 1000
i
1
| - .
. »
0
0 500 1000 1500 2000 2500 3000
Normal Load, psf
P. Phi {degrees) Ukt Phi (degrees)
P. Cohesian(psf) Uit. Cohesion (psf)
Sample Data: initial
T ] 2 ] a3 | 4
Moisture % 104.4 114.1 101.8
506 Dry Dons., pef 433 385 434
450 Void Ratio 2.894 3283 2884
Saturation % 97.3 910 853
400 . {Diamater 2.87 2.87 287
{Height 1.00 1.00 1.00
350 Sample Data: At Test
Moisture % 101.8 114.1 101.8
Z a0 '|Dry Dens., pef 43.8 385 43.4
g Void Ratio 2,894 3383 2.884
B 250 . Saturation % 973 91.0 95.3
. Diameter 2.87 2.87 287
£ 200 ] |Height 1.00 1.00 1.00
‘INormal Stress, psf 500 1000 2000
150 1 ‘| Shear Stress, psf 356 445 356
Strengths picked a{ peak peak peak
100 §- Ult. Stross, psf
Strain Rate, infmén | 0.0287 0.0287 0.0287
% CTL# 560-013b
o Client: Murray Engineers
0.05 04 015 Project RWL Investments - 455-1R1
Deformation, inches ‘ Tested By: MD
' Reduced By: RU
e e Date: 3/22/2006
Specimen #] Boring: Sample: Depth, ft: Visual Soil Classification
1 B-2 8-10.5 Gray CLAY w/ organics (bay mud)
2 B-2 8-10.5 Gray CLAY w/ organics (bay mud)
3 B-2 8-10.5 Gray CLAY w/ organics {bay mudgj
4
|Remarks:|*DS-UU* Quick shear run at field moisture,
CONTAMINATED SOIL REPLACEMENT DIRECE;IJEAT% TEST
OAKLAND, CALIFORNIA
ENG'NEERS Nl: BORING B-1, 8-10.5 FEET
‘ el  PROJECT NO. 455-1R1 APRIL 2006 FIGURE C-3




2500 -
. (COPER -
H e )
2000 !
g
& 1500
P
§ 1000 :;-
= !
.
500 1 - .
¢ * .
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Normal Load, psf
. AT e Ruu,f-'l;l (d;@- e
I P. Cohasion{psf) Ult. Cohesion (psf)
T, Sample Data: Initial
e t | 2 {3 | 4
—e—Sample ‘[Moisture % 966 105.3 006
400 —e—Sample 2 ‘[Dry Dans., pcf 45.8 425 44.0
; mmte=Sample 3 . Void Ratic 2683 2.967 2.835
ABO fommromemm s Saturation % 97.2 958 949
i Diameter 237 2.37 2.37
| 30 |- Height 1.00 1.00 1.00
3 Sample Data: At Test
! ! Moisture % 99.6 105.3 98.6
B 250! -~ % = |Dry Dens., pef 451 425 440
o Void Ratio 2.683 2.967 2.835
§ 200 |- ‘| Saturation % 97.2 958 94.9
A ‘| piameter 237 237 2.37
| 2 |Height 1.00 1.00 1.00
% 150 |- R L
: - [Normal Strass, psf 1000 2000 4000
i "|Shear Strags, psf 326 359 261
1op ¢ - Strengths picked ay  peak peak peak
Ult. Stress, psf
50 l Strain Rate, in/min 0.020 0.020 0.020
CTL # 5680-013d
B S Client: ____Murray Engineers
0  ©0DZ 004 006 008 01 0142 T P';:i:cst RWL Investn;:gts - 455-1R1
es y:
Deformation, Inches Reduced By: RU
_ e B Date: — 312212006
Specimen # Boring. Sample: Depth, fi: Visual Soll Classification
1 B-4 8.5-10 Gray CLAY
2 B-4 8.5-10 Gray CLAY
3 B-4 8.5-10 Gray CLAY
4
Remarka: |*DS-UU* Quick shear run at field moisture.
CONTAMINATED SOIL REPLACEMENT DR AR TEST
OAEKIAND, CALIFORNIA
BORING B-4, 8.5-10 FEET
ENGINEERS INC ’
PROJECT NO. 455-1R1 APRIL 2006 FIGURE C-4




2500
| (CREER) e
g
u— 1500 B - N eere e e e e U b I
g
g B 3 g e e e =i e L i e
»
. * .
i 0 .
o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Normal Load, psf
P. Phi {degrees) UIt. Phi (degrees)
P. Coheslonipaf] Ult. Cohesion (psf)
oo ’ Sample Data: Initlal
5 e : 1 1 2 [ 3 | 4
’ =~-Sample 1 ‘| Moisture % 86.6 105.3 2996
; 400 (= —e—Sample 2 ! -|ory Dens., pef 458 42.5 44.0
> Void Ratio 2.683 2.967 2.835
g '|Saturation % 97.2 95.8 94.9
; '{Diamater 2.37 237 2.37
| |Height 1.00 1.00 1.00
) Sample Data: At Test
;| Moisture % 99.6 105.3 99.6
:|Dry Dens., pcf 451 42.5 44.0
|Void Ratio 2683 2.967 2.835
: ‘| Saturation % 97.2 95.8 94.9
: -|Diameter 2.37 2.37 2.37
: |Height 1.00 1.00 1.00
T T [[Normat Stress, pef 1000 2000 4000
;| shear Stress, pat 326 359 261
i “| :|strengths picked 31 peak peak peak
| [Ult. Stress, psf
3 |strain Rate, infmin | 0.020 0.020 0.020
1 CTL# 560-013d
i Ciient: Murray Engineers
004 0068 008 01 012 | Project RWL Investments - 455-1R1
Deformation, inches Tested By: MD
' Reduced By: RU
e Date: _____3/22/2008
Specimen #| Boring: _Sampie: Depth, ft: Visual Soil Classification
1 B-4 8.5-10 Gray CLAY
2 B-4 8.5-10 Gray CLAY
3 B-4 8.5-10 Gray CLAY
4
[Remarks: |"DS-UU* Quick shear run at field moisture,
CONTAMINATED SOIL REPLACEMENT DR A TEST
OAKLAND, CALIFORNIA
ENG'NEERS INC BORING B-4, 8.5-10 FEET
mrvrrrmreeng PROJECT NO. 455-1R1 APRIL 2006 FIGURE C-5




ASTM D3080m
2000
+ Peak
— Shear Slress
1500 |- - '
e
g
@
£ oo
o
%
e
o
500
0
o 500 1000 1500 2000 2500 3000 3500 4000
Normal Load, psf
P. Phi (degrees) 26.9 Ult. Phi (degrees]
P. Cohesion{psf) 0 ult Cohesion (ps
S Sample Data: Initial
1 | 2 I 3 1 4
vl Samnpie 1 Moisture % 436 42.8 438
1200 = Sample 2 Dry Dans., pcf 76.4 76.8 766
= Sample 3 Void Ratio 1.207 1.183 1.202
-|Saturation % 97.5 96.7 830
Diameter 2.87 2.87 2.87
Height 1.00 1.00 1.00
Sampie Data: At Test
Moisture % 436 428 43.6
‘g Dry Dens., pcf 781 79.8 80.8
g Void Ratio 1.073 1.015 0.965
g _ Saturation % 957 96.4 98.8
° Diameter 2.87 2.87 287
g Haight 0.94 0.92 0.89
» Normal Stress, psf | 500 000 2000
Shear Stress, psf 267 457 1048
Strengths picked atﬁ 4.2% 4.5% 8.0%
Uit. Stross, pat
Strain Rate, indmin | 0.020 0.020 0.020
CTL# 560-013e
Client: Murray Engineers
Project RWL Investments - 455-1R1
¢ 005 01 15 02 025 03
Dafmma:ion inchas Tasted By: MD
' Reduced By: RU
e e Date: 313112006
Spocimen # Borkng: Sample: Depth, fi: Visual Soit Classification
1 B-4 18.5-21 Gray SILT w/ Sand (slighlty plastic), trace organics (bay mud)
2 B-4 18.5-20 Gray SILT w/ Sand (slighlty plastic). frace organics (bay mud)
3 B-4 18.5-20 Gray SILT w/ Sand {slighlty plastic), trace organics (bay mud)
4
Remarks; [*DS-CU* A fully undrained condilion may not be altained in this test,
CONTAMINATED SOIL REPLACEMENT DIRECT SEAR TEST
ENGINEERS INC OAKLAND, CALIFORNIA BORING B-4, 18.5-21 FEET
CIDTFTRRICA: SERWICT PROJECT NO- 455'1R1 APR.IL 2006 FIGURE C'6




Gen Tech Environmental, Inc. San Jose, CA Exploratory Boring Log

Borehole Gompletion
Project No. 3407 Boring/Well No. MW.1 o
Cliant: DiSaivo Trucking Date Orilled: April 8, 1994 :_Vellllléslalﬁd.a'z cdia: PV[!)G sc: 4;}.
Location: 4919 Tidewater, Oakland, CA Logged by: EL Sma QE' - 5?;";)920“"3‘ : o
Drilling Method: Hollowstern Auger Permit: ACWCFCD 94193 creen Lenglh: : lank Length: 3

Sand Pack: 2/12 Top Sand: 2.5' Top Bentonile: 2'

Water Levels: 1st Enc: 3+ Static: no measurement ,
Grout Seal: 2' to surface vaull box

Sample Blow ':",'_ . Casing Elev. MSL: 2.68' Well Detail/
No. HAN Count § Depth Lithology Log Backil
T T 1 «
o S ]
W@ oy g \ Asphalt and Baserock and concrele rubble
e v Artificial FILL, wood, concrete very dense, maist,
!M\'\M@ -;9 1 \
i @5 a8t
N || OM-PT - SILT and PEAT, black, highly ptastic, soft,
;@r"@ Test 3 __§5 | wvery moist.
1 1
MW@ No e} -] Same as above.
b Test 2 —-|—| Same as above, thin inlerbeds ol clay in peat.

Botiom of Boring = 8 feet

NOTE: HAN refers 1o the Modified Hanby Field Laboralory
Field lest, a qualitatve colormetric test lor Hydrocarbon
o presence in sail




Gen Tech Environmental, Inc. San Jose, CA

Projact No. 9407 Boring/Weil No. MW.-3

Client; DiSalvo Trucking Date Drilled: April 8, 1984
Location: 4919 Tidawaler, Qakland, CA Logged by: EL
Drilling Method: Hollowstem Auger Parmit: ACWCFCD 94193
151 Enc: 4.0' Static: 2.0°

Water Levels:

Sample Blow
Mo. HAN Count

Cepth

Sample

Borehole Completion
Well Installed: 2" dia. PVC sch 40
Tolal Depih: 8' Casing Depth: 8

Casing Elev. MSL: 2.90'
Lithology Log

Exploratory Boring Log

Well

Screen Length: 5' 0.020" Blank Length: 3
Sand Pack: 2112 Top Sand: 2.5 Top Bentonite: 2'
Grout Seal: 2' 1o surface vault box

Detail/
Backfill

Asphall and Baserock and concrete rubble.
GW - Sandy GRAVEL FILL, dark gray, 5GY4/0, 40% sand,
strong diesel odar, very dense, salurated al 4°.

SM - Silty SAND, dark gray, 30% sill, rare gravel. odor,
med. dense, salurated.

e v vl SR Y N A S N N S SN G vk e SN RS O BN NN NN W G G S S S N S R el il

PT . PEAT, black, laminaled, methane odor, very moist.

Botom of Boring = 8§ feet

MOTE: HAN rafers to Ihe Madilied Hanby Field Laboratory
Field 1est, a gualitalive colormetric test for Hydrocarbon
presence in soil




Gen Tech fnvironmental, /nc San Josse, (A Explorstory Boring Log

Project No. 9407 Boring/Wall No. 8- &gl’;ﬂ:‘*“;’t‘a‘;f‘;’f“f’é&“““
Clienl: DiSalve Trucking Dale Drilled: April 7, 1994 '
Locallon: 4919 Tidewaler, Cakland, CA Logged by: EL .
!

De111ing Method: Hollowstem Auger Permit: H/R Cement Grout Seal: 105" Lo surface
waler Levels' [stfac: 2 5 Stalic: no measurement
Samole  Blow 3 _ well Detail/
No HAN Count (% Depth Lithology Log Backfill
" i ] i Asphall Favement and arlificial fill ::“:
5--” Tracs 3 § o

5C - Clayey SAND. greenish gray 56L <1.5/1. 203 silly clay, et

clay is highly plastic, loose, saluraled. Rt

5 ann

fB-1# n:a:
"0 Traca 5 1o ot

CL - Silty CLAY, dar% greenish graySGL &/0, highly plastic,
grasses buried n life posilion, odor of methane, soft-medium
sLif f, moist,

Boltom of Baring = 10.5 feet.

MOTE =AM r=fars to the Modifizd Hanby Field Laboralors,
Fieid te=t. 2 aualilabive oiormat— o tast for Hyaradaroen
presence ‘n 3oil




Gen Tech nvironmental, /nc. San Jose, €A

Prajecl No. 9407 Borlny/Well No. £B-2
Client: DiSalvo Trucking Date Drilled: April 7, 1994
Locatlon: 4919 Tidewater, Oakland, CA Logged by: EL

Drflling Methed: Hollowslem Auger Permit: N/R
Water Levels: st Enc: 2.7° Stalic: no measuremenl

Sample Blow

Mo HAM Count Depth Lithology Log

Sample

Lxplaratory Boring Log
Barehale Completion

well Installed: NO

Cement Groul Seal: 5" Lo suface

well Detail/
Backfill

Asphali Pavemenl and artifical fill

£8-2+ 100 2

St - Silly SAMD, dark yellowish brown, moist, artificial fill? [N/ n:n:i

¥ apm

film on water

GW - Sandy GRAVEL. dark greenish gray. up to 502 fine to alal
|5 _| coarse sand, diesel odor, saluraled at 3 feel, artificial fili e

prasarce 1n soll

Bottom of Boring = 5 feel.

Diesel film observed on groundwaler in borehoie.

HMOTE HAM rafars ta the ™Modifiad Fanpy Field Laodratory
riakd Last, a quahtative colormetric tast Far Hydrocarton




Explaratory Boring Log

Gen Tech Environmental, inc 5an Jose, €A
Borehonle Completion

Preoject No. 9407 Boring/Well No. £B-3 _
Client: DiSalve Trucking Date Drilled: April 7, 1994 well Installed: NO
Location: 4919 Tigewater, Oakland, CA Logged by: EL Cement Groul Seal: 5 Lo surface

Dr11ting Methad: Hollowstem Auger Permit; N/R

water Levels: IstEnc: 3.2 Slaticino measurement

Sampie Blow well Detail/
tto  HAN Count Backfill

Depth Litholegy Laog

Sample

Asphalt Pavement and artificial fill

GW - Sandy GRAVEL, dark greenish gray, up to 407% fine 1o
medium sand, slight odar, saturated at 3 feet, artificial fili?

Saturated at 3.2 reel, flowing al 4 reel.

_E;’"" 40 45

)

P

Bollom of Boring = S feel.

MGTE HAM refers to the Madifias Qanoy Fiabd Laboralory
Field test. 3 qualitative colarmetey test for Hydrecirtn

prasence in soil




Gan Tech Environmental, /nc. San Jose, (A Exploratory Boring Log
Borehnle Completion

Pro . 9407 . EB-
ject Mo. 9407 Boring/Well No EB-4 well Installed: NO

Client: DiSalve Trucking Date Drilled: April 7, 1994

Lacation: 4919 Tidewater, Oakland, CA Logged by: EL e

Dr111ing Metheg: Hollowstem Auger Permil: N/R Cement Grout Seal: 5" Lo surface
Water Levels: 1st Enc: 2 B Stalic: no measurement

Sample Blow % . Well Detail/
Mo, HAN Count E Depth Litholegy Log Backfill
Asphall Pavement and and Concrele
€8-4¢ No 10 GW - dark greenish gray SGY /1, 40% medium to coarse sand. 4
¥ Tast loose, maist Lo saturated, diesel film on waler.
5

Boltam of Boring = 5 fzel.

Groundwaler entry into borehole, diesel Film on water.

MOTE HAN rsfers ~a the Moditied Hanby Field Laboratary
Fighd Lest, 3 Jalitatyve cotormetets best for “ydroares?
prasance in 331 tesl act rur f 3d2aen or Fim an Jroundwatse




Gen Tech Environmental, inc. 5an Jose, A Exploratory Boring Log

Praject No. 9407 Boring/Well No £B-5 z":"lei“"t'mc:_'“%"“m

Client: DiSalve Trucking Date Drilled: April 7. 1994 ell Inslalie

L acation: 4919 Tidewaler, Oakland, CA Logged by: £L .

Drilling Methad: Hollowstem Auger Permit: N/R Cement Groul Seal: 7" Lo surface
water Levels: 1slEnc: 6 2 Stalic:ne measurement

Semple  Blow g _ well Detail/

No. HAM Count 55 Depth Litholagy Log Backfill
Asphall Pavement and and Concrete e
CL - Silly CLAY, black, 20% siit, high plasticity, mosst, stiff. e
ARG B\ PT - PEAT, black, organic soil, contains some disseminated s
clay and up Lo 30% silly sand, loose, very rnoist aa
l |5 _| Thin silly sand inlerbed B-inches Lhick at 3.5 feet -
€8-5¢ o " .:.:
¥ Odor of methane, saluraled. w4 o]

Bottom of Boring = 7 feel.

|10 Groundwater enters borehole very slowly,
assume peat smears borehole wall.

MGTE AAM refars Lo the Modifizd Hanby Field Laper 3tary
Field test, a alitathve colormetlric nesl Tor Hydrozard e
presancz in 5o, tesl nal fun {17 sheen or fiirm 3n groundwater




Gen Tach Environmental, /inc  San Jose, CA

Project No. 9407 Boring/Well No. £B-7

Clienl: DiSalvo Trucking Date Drilled: Aprtl 7. 1994
Location: 4919 Tidewaler, Oakland, CA Logged hy: EL
Drilling Method; Holiewstem Auger Permit: N/R
Waler Levels: 15t Enc: 3.5 Static: no measurement

Exploratory SBoring Log

Borehole Completion
well Installed: NO

Cement Grout Seal: 6 Lo surface

- @ N
Sample Blaw = ) Well Detail/
Mo HAN Count § Depth Lithelogy Log Backfill
@
Asphall Pavement and and Concrete o
&8-7 N : _ A
> ML Y & CL - Silty Clay. greenish gray, 20% siit, med. piaslicily, very aan
slight odor. very stiff; interbed of peat from 3 5-5, clay e
5 underlies the peal. clay very soft, contains veq. fragments, ana
— 7| saturaled. methane odor o
LA =
Bollom of Boring =5 feel.
Groundwaler enters borehole very slowiy.
MGTE HA™ rerers ta the ModiFled Hanby Field Labor atary
Field test, a malitative zalormetro: Lest Far Hedracarhor
presence In 337, L3l Aol eun 17 shaen or £ilm on groungwalsr




gen Tech Environmental, inc. San Jose, CA

Project Mo. 9407 Boriny/Well No. EB-B

Cllent: DiSalvo Trucking Date Drilted: April 7, 1994
Location: 4919 Tidewater, Qakland, CA Logged by: EL
Driiling Method: Hollowslem Auger Permil: N/R

Borehole Completion
well Installed: HNO

Water Levels: tstEnc: .25 Slatic: no measurement

Fxploratory Boring Log

Cement Grout Seal: 7 to surface

Sample  Blow g _ well Detail/
Mo HAM Count 5 Depth Lithology Log Backfill
Asphail Pavement and and Concrete V .:::
§f’-aw w4 N OL - ML - Organic SILT to SILT, dark gray. medium still, moist aj::
to saturated. "
: 5 ----———u-—--———n‘—--——u—--—————-—-—-—---u :. "l

€L - Silly CLAY, dark gray, nigh plasticity, safl. salurated.

Bottom of Boring = 7 feel.

Groundwatar enters borehole very slowly.

MOTE HAM refers Lo the ™Modified Hanby Fietd Laboratory

Field tasi, 3 juabbatrse colormetric test for Hyapacaraon
presenca in soif, tast not runoif sheen or film on groundwater




Gen FechH Envirommental, fnc  Sarr Jose, CA

Project No. 9407 Boring/well No. EB-9

Cllenl: DiSalve Trucking Date Drilled: April 7, 1994
Location: 4919 Tidewater, Oakiand, CA Logged by: EL
Drilling Method: Hollowstem Auger Permit: N/R
water Lavels: 1st Enc: 3.40° Stalic: no measurementl

Samole Blow

Mo. HAM Count § Depth Lithoiogy Log

Sample

Exploratory Boring Log
Borenhole Completion
well Inslalled: NO

Cement Groul Seal: 3" Lo surface

Well Detail/
Backfill

Asphalt Pavement and and Concrete

£8-99  rrace
>

%4

5 Lo saturated.

Mb - Sandy SiLT. dark graenish qray S6 4/1, 30% fine sand, V
nonplastic, rare veq. fragments, very slight ader, 0UFF, maist

Boltom of Boring =5 feel

Groungwaler enlers borehole very slowly

MOTE HaM rafers La the Modifizd Hanby Field Laboratary
Sipig test. 3 quahtative colormetric test far Hydroacaroon
aresenca in zail, test nol run !f 3neen ar film on graurdwater




Gen Tech fnavironmental, inc. San Jose, €A Exploratory Boring Log
Borehole Completion

Praject No. 9407 Boring/Well No. £B-1C .
Client: DiSalvo Trucking Date Drlied: April 8, 1994 Well Installed: NO
Locallun: 4919 Tidewater, Qakland, CA Logged by:EL Cement Graut Seal: ' Lo surface

Drilling Method: Hollowstem Auger Permil: N/R
watar Levels: st Enc: 1.8 Static: no measurament

Sampte Blow 'é ) well Detail/
Mo. HAN Count 3 Depth Lithology Log Backfill
Asphalt Pavement and and Concrete sampler refusal al 1.5-2 fael
8402 gony o ML - SILT, dark greenish gray. nonplastic, sLiff, very morst to
z N saturatad: grades Lo Peat from 3.3-5 feel; odor
. 5

Battom of Borng =3 feel.

Groundwaler enters hershole very slowly,
slight sheen on waler.

MOTE HMAM refers to the Hodified Hanby Field Labor zlors
Field lest, 4 qualilative catormetric test for Pydrscarter
prasence ¢ soil: Lest not runif sheen or film on grounawater




| . -
ERrAS Environmental Log of Boring 13
PROECT: O05-00\~ O0( ADRESS: 4ald T dewedrer
JOB NUMBER: © S-~0oC -0 4 LOCATION: T=ront NE
DATE STARTED: 2 -24~0 & First Waler (il bgs): 2.5 DATE: 2-44 —OG
DATE FINISHED: 9-~ 24-04& TOTAL DEPTH:  [[ froe
DRILLING METHOD: D rect Pushy GEQLOGST: Arndrew Sevoge
DRILLING COMPANY: [ e Dailling Reviewed By: (roi| Jowmes
) E 2 & § g
=l g w o = GEOLOGIC DESCRIPTION
AHERHEBRE
4 A‘S + - BA&T. rad-q u k
Stan Cow yeUow: ‘sl b rowa i
i NR G _(lo)’#\‘z/% a:ﬂp Ase ~ RO .s‘sﬂﬁ\l'p"v\ﬁ i
'I'OC"""“":"' “"“'u Sanl.‘.".‘.?a/‘.al‘awa‘, 4
]@.}r ) AL % IHJ- !ﬁé“;"‘ “n no_gr AU
] L S° San M wr&qf ot ]
1o &P m:llw?m Aense, ISJ P/‘IJ( S/ \-\wg 'fi:' h+
| ” G v, ran erert M 5 0& sl
J J\‘]o&wc:o?-bon ofj-ef' V Chis o M { 0 ]
Do B ]
1 ; ]
1 jcYa . 1
;0 4 ]
. ) ) CH Cvl“\/ u/OrgM"-S Black. . (“:’_Y&;l“ LJQJ(‘ ]
é A * -Sn‘o-@'* Né\m p‘a-éLh:.!’{‘\/ no peod .
10— — -
_ iﬂ 2 | o , . ;
Koo & bw?ﬂ; ”.P_M ba_s A-a4-ok ]
: : - _ o 1
5 : ]
B 7
20—_ B

Poge ! of _1__




SRAS Environmental Log of Boring [~
PROJECT: 0 5-00i~ 0k ADDRESS: A1 Tidewater
JOB NUMBER: & §-061-06 LOCATION: N £ Diesel Tanl<
: DATE STARTED: 4.- 24~0 G First Waler (ft. bgs.): 3" 3™ DATE:A-24-06
DATE FINSHED: -2 -0 G TOTAL DEFTH:  JO P @ @k
| [ DRILUNG METHOD: DV reck Prusly GEOLOGIST: A ndreww Savese.
- [ oRuuNG conpany: rew Drilling, Reviewed By: Gra:l Tanes
| , " 8 o
| : £ fg i § g g GEOLOGIC DESCRIPTION
- (Ble| % |B| 8 [B — -
| ] Aspha '\t ~ Guse Roc
i Sty Clay [y C(OYKQ(I) stipd o(am,d
E “ 3 CL—- meol-u{m plx '&z. f‘y } al-e; A }
] l
| sy ‘ 1
! G—mve,{- SG--’\A Ve.l‘ AN"LL 6“’"-""\ (fDY‘(ﬁL’J)
:20‘ sWw E.» 7 7 [ O/J.‘,,\e__i.p coarse. well |
j 5 __..___ & o~ sa-nol 2Ly, "é‘-- A7 subroun
‘ - an -o("""""; kmvy Shlntné a..noo\_ a{-\ﬂbd od-&"
) *UK { C(a- w( o"ﬂﬁmcs , Bluk (IOY&D./D ,uw*“j.So'N
j%_g’ k}o\-\. s { Z)"‘ (5-{-‘9 covrbor odor
YAl i
| B -
| | 4
e L
} ; ﬂ | Botdgay & borny 4.8 Leek bas (0-24-06
\ L] [ o
15_-. : . e o -
20_’ o

Poge 1 of __\_h




SRAS Cnvironmental

Log of Boring _7,

PROJECT:

6s-coi-0 G

MORESS:  44Alq T dewat

JOB NUMBER: o S-0o¢lil~0 G

Location. N = a_.l.o“.i %ﬂ;g_
First Woter (H. bgs.): 2 DATE: 2-94-0¢

DATE STARTED: a2.-~-2G-0oQ

DATE FINISHED: 2 -9 ¢we G 10TAL DEPTH: X, &

DRILLING METHOD: i recb P b GEOLOGIST:  Avmgveld Sevrag

DRILLING COMPANY: - Dr‘..(.{?‘n; Reviewed By (Zwu| SomeS Y

<1 2 |z 3 & GEOLOGIC DESCRIPTION

=l 2| 2 (8] £ |s

Ble| 3 |8] 8 |5
] la '\—+
| | Py .
] 4 Q | & e/{ E((G‘J\st\ ﬁl‘"ow\r\ A
q L ’ ([&iﬁl (.3 0(‘ ‘Aﬁ:ﬂva_.\\f A-'?s f.S‘ﬁwclfJ*\cM
N e SL‘_ C,o-frjé m M SMJ\ ~ 25 a{‘a
e é‘ . U”’" ( repre 7]
1° uw@\a* 13 Peoke slofk hydrocabon odor
] - Loa.

| 5

5 Clay wf Ovdonies Black (toY&ﬂ{:) ek -
] CH -59{"1‘, [QL\UP(ﬁG"‘*L‘ Y, N ppacluc}-mﬂwl ;
-* 4
J@‘?’ - S
1O !
] [ o & by & S Tae A g sa-24-0

104 - -

[ 1

. - |

15— - .

20—: — B

Page } of _L__




| SRAS Environmental Log of Boring 5~/
1 PROJECT:  65-001-0 G ADDRESS: £[4 | e
1 JOB NUMBER: O S~ o0 (-0 O LOCATION: S 0.3 ea.ma_r o et bl
| DATE STARTED: N ~04~6G First Woler (il bgs.): S.5 DAE: 2~24-0G
DATE FINISHED: QD—24%-0C& TOTAL DEPTH; I\ﬁ
DRILLING METHOD: @ ch— Pu s('\ GEOLOGIST: <, Sesens
DRILLNG COMPANY:  Hew Dprrim Reviewed By: (27 | Nowes
=| € 2 & g §
T 5 Q § E o GEQLOGIC DESCRIPTION
gle| 3 (8] &8 |%

& 4o | -~

Q—w 4 CGreo v'bﬁ.o 0(.;.:-’":.. )"QJJ[OW"‘SL\ 6““0"""“‘ -
.(mvaww ot,..,._p Jl,p.‘;e{ ~D0' s Send ]

b Cooss @ ( NM Somd abor. ]

“ _'3_ - "L jhstﬂ (3

B I Ffﬂgw o 3 E’g j%#d\
1o % 1RIcw :;ﬂlt‘,gd@;&’jim s s e

iz
fx

5—

_ L Potle o l:rv-rMa_BJ.advﬁss ﬂ#—QQ—oa

15+ - - .

J

Poge 1 of _,L__




CRAS Environmental Log of Boring 5-~S
PROJECT: OS-00(-0L ADDRESS: d4(8 Thdarwods~
JOB NUMBER: O S -0 (-0 G LOCATION: )] o ’r,.‘.,‘é D oAl
DATE STARTED: Q-3 —~O6 Firsl Woter (fl. bgs.): 4 9~ DATE: L-24-04
DATE FINISHED: 7 _0e/— 3G TOTAL DEPTH: &5, .6
DRILLING METHOD:  p roech- Pw.s “ GEOLOGIST:  Amemcrrass 5»-‘-_1,&
DRILLING COMPANY: |\ ooy LD TWIAY_ Reviewed By, (Sl Je~es
P 3 8’
ol - § e | GEOLOGIC DESCRIPTION
sle| 2 18] 2 |&
=1 [y b © I =
As plﬂw.\:r 4‘ P&-SQ R.h"/{nc
_ELDY V/Co n(g .r' S.H-A-tf
= s M':;é*m Rocqtts (po=ly by
f —
N S | T @417 golordrenge b Jonle_ s ndidY:
| < Ld [
S_f%é S‘i“*’s ” }Woécwﬁo—\. : ‘&4&: (é(bﬁo fl) LJ'x
17 _ . Cla otepnres  6loe (OY&OI")\M
lor]  IBICH | [aobh g plicheity
= I L
L Poltho~ of (yew'ma &,%.6‘53' A-2 d~oq |
N - _ | o 1
T - }
:,f'...j e ]
. :
20 : B B

Poge 1 of _| __




