
J

Po lo*

THIS REPORT HAS BEEN PREPARED FOR:

RWLINVESTMENTS

4919 TIDEWATER AVENUE

OAIil.AND, CAIIFORNIA 94601

APRIL 2006

!Mt

EllGl]tEERS tt{c



RVL Iavestsrents
4919 Tidewater Avenue
Oakland, Califomia 94601

Aptil 5, 2006
Project No. 455-1R1

RE: LIMITED GEOTECHNICAL EVALUATION'
CONTAMINATED SOIL REPLACEMENT,
4919 TTDEIVATER AVENUE,
OAXI.AND, CALIFORNIA

Atm; N{r. Robert Lawlor

L,adies & Gendemen:

rJTe are pleased to present dre results of our limited geotecbnical evaluation telating to the

removal of contaminated soils and replacement with impoted engineered fill at the existing

trucking facility site located at 4919 Tidewatet Avenue in Q"lrland, California. This teport

surnmarizes the results of ou: 6eld, laboratory afld engineedng wotk, and presens

conclusions, recommen&tions, and design parameters concerning shorhg and backfilling of

the planned excavetion

Our report is contingent upon out final approval of the ptoject plans and our obserr-ation

and testing es necessarv, of the earthwork and d:ainage aspects of the constmction-

Ifyou have any questions conceming our investigatiorq please call

Very truly yours,

MURRAY ENGINEERS.INC.

dlrf&
Wi:lliam P. Carter
Saff Eagineer

!i'PC|ADIU

Copies: Addressee (2)
Applied Remediation Technology (2)

Attn: Mr Apn Ghumao" P.E.
ER-{S Environmenal (3)

Atur; N{r. David Siegel REA

G44562
EXP. tBrOA

D- Mutrey, ?.E.

2951 El Camino Real. Palo Alto, Cali fornia 94306
Phon€:650.326.0440 Fax: 650.326-o540



I



rABLE OF CONTENTS
(CONTINLTED)

APPENDIX C _ SUMMARY OF I-{BORATORY TESTS
Figure C-1 - Plasticity Chart & Data
Figure C-2 - Direct Shear Test Results, Boring B-1, 6.5-9 Feet
Frgute C-3 - Direct Shear Test Results, Boring B-2, 8-10.5 Feet
Figure C-4 Direct Shear Test Results, Boring B-3, 6.5-9 Feet
Figure C-5 - Direct Sheat Test Results, Boring B-4, 8.5-10 Feet
Figure C-6 - Direct Sh€ar Test Results, Boring B-{ 18.5-21 Feet

APPENDIX D PRIOR SUBSURFACE IN\'ESTIGATION DATA
Figure D-1 Monitoring Well, MW-1 (Gen-Tech Environmental)
Figure D-2 Monitoring We , M\7-3 (Gen-Tech Environmenta.l)
Figure D-3 - Exploratory Boting, EB-1 (Gen-Tech Environmental)
Figure D-4 - Exploratory Boting, EB-2 (Gen-Tech Environmental)
Figute D-5 - Exploratory Bodng, EB-3 (Gen-Tech Envitonmental)
Figure D-6 - Exploratory Boring, EB-4 (Gen-Tech Environmental)
Figure D-7 - Explotatory Bodng, EB-5 (Gen-Tech Environmental)
Figure D-8 - Exploratory Boring, EB-7 (Gen,Tech Environmental)
Figure D 9 - Exploratory Boring, EB-8 (Gen-Tech Envitonmental)
Figure D-10 Exploratory Boring, EB-9 (Gen-Tech Environmental)
Figure D-11 Explotatory Bodng, EB-10 (Gen-Tech Environmental)

APPENDIX D (CONTINUED)_ PRIOR SUBSURFACE INVESTIGAT]ON DATA
Figure D-15 - Boring B-1 (ERAS Envitonmental)
Figure D-16 - Boring B-2 pR-{S Environmental)
Figure D-17 - Boring B-3 (ER*A.S .Environmental)
Figure D-18 - Boring B-4 (ER{S Environmental)
Figute D-19 Boring B-5 (ER.{S Environmental)



LIMITED GEOTECHNICAI- EVA]-UATION
CONTAMINATED SOIL REPI-ACEMENT

4919 TIDEWATER AVENUE
OAKI.AND. CAIIFORNIA

INTRODUCTION

This report contains the results of our Limited geotechnical evaluation relating to the

ptoposed removal of contaminated soils and replacement with imported engineered fill at
4919 Tidewatet Aveouc in Oakland, California. The project location is indicated on the
Vicinity Map, Figure A-1. The purpose of our investigation u.as 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 obtarn a grading petmit fot the proposed excavatioo and backfill u'otk.

Proiect Description

Although the scope of out limited geotcchnical evaluation includes only shoting and backfill

of an excavation to remove and replace contarrrinated soils, v'e understand that the long-

term project involves tedevelopment of the existing, approximately 4-acre trucking facility,

located in Oakland, Califomia at the eastem fringe of the San Francisco Bay. Prior to

redevelopment, however, an envitonmenta.l remediation must be petformed at the sit€,
induding temova.l of an estimated 10,000 to 15,000 cubic yards of diesel-contaminated soil

and groundwater and subsequent backfi.lling 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 €xcavation of the contaminated soils, it is

out understanding that the existing imptovements on the site, including the buildings and

pavement, will be removed. Following temoval of the existing site improvements, the
perimetet of the planned excavation will be temporarily shorcd with steel sheet piles in otdet

to limit the flow of contaminated v'ater into the excavation ftom beyond the excavation
limits. Once the sheet piles are 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 .r.est end of the excavation and move gradually
towards Tidewater Avenue to maintain an equipmenr staging ar€a easily accessed from the
sfteet. The excavation thus created will be backfilled with compacted, imported fiIl.



RWL Investments. Inc. Limited Geotechnical Evaluation

A prior environmental study at the site (Gen-Tech Bnvitonmental, Inc., May 17, 1994)
genetally established that the site is capped $.ith up to about 3 feet of fill over\ing very soft
to soft silty clay (vounger bay mud). The thickness of the soft younger bay mud at the site
was not previously established and, thetefore, thc pulpose of our study was to d€velop
additional subsurface information addtessing thc thickness of the and its engineering
ptoperties in order to assist with development of the excavation shoring design, which will
be prcpared by Applied Remediation Technology (and/or its subcontactors).

In addition, out investigation is intended to fulfill the requir€ments of the City of Oaldand's
Municipal Code (Section 3304.4.9 Permit Application Soils Repott Contents), which must
be met in otdet to obtain a grading permit for the ptoposed excavation and backfill wotk.
The code also tequites that prior to the start of gading the geotechnical consultant must
complete an Initial Statement of the Engineer. and upon completion of the grading activities,
the geotechnical consultant must complete Section 3304.7.1 Statemenr oF Complerion of
Civil Engineer(s) in Charge - Final Completion.

Scope of Services

We performed the follov'ing services in accordance v'ith our agreement dated February 23,
2006 (executed on Febtuary 23, 2006):

Reviewed geologic and seismic conditions in the site vicinity and commented on the
geologic hazatds that could potentially affect the site and the proposed
improvements.

Petformed a teconnaissance of the srre.

Exploted the subsudace conditions by advancing, sampling: and logging four
€xploratory borings on the site.

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

Petformed geotechnical engineering analyses to develop shoring design parameters
for use by the proiecr shoring designer/contraclor.

Provided recommendations for backfilling tlle excavation, including chatacteristics
of acceptable import fill material compaction requirements, afld special
considerations tegarding backfilJing on top of the soft soils undedying the site.

Ptepated this teport containing a summary of out investigatioo and our geotechnical
conclusions and recommendations and genefally meeting the requirements of the
City's Section 3304.4.9 Permit Apolication Soils Reporr Conrents.

o

o
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RWL Investments. Jnc. Limited Geotechnical Evaluation

GEOLOGIC & SEISMIC CONDITIONS

Geologic Overview

We reviewed the Quatetnaty Geologic Map of Alameda and thc Surounding Ateas, derived
from the drgital database Open File Report 97-97, prepared by EJ. Hcllcy and R.V.
Gtaymer, dated 1997 (Figute A-3), which indicatcs that the site is located in an area
undedain by geologically recent artificial fiil (af that is undedain by Holocene age alluvial fan
deposits (Qhaf, basin deposits (Qhb), younger alluvial fan deposits (Qhafl), and/or bay mud
deposits (Qhbm). The artificial fill genetally coflsists of mafl made deposits of various
matetials and ages. Some of the artificia.l fill is compacted and quite firm, but {ill placed
before 1965 is generally not compacted and simply consists of dumped matetials. The
younger alluvial fan deposits and alluvial fan deposits coflsist of poorly-sorted, dcnse, sandy
ot grave\ clay and medium dense to dense gravely sand or sandy grav€l that generally
grades up\r.ard to sandy or silty clay, respecti'ely. Basin deposits are very fine silty clay to
clay deposits occupying flat-flooted basins at thc distal cdge of alluvial fans adjacent to bay
mud. The bay mud is g'pically found to consist of water-saturated estuarine mud, clay, and
silty clay undet\.ing marshlands and tidal mud flats. The bay mud also contains a few lenses
of well-sorted, fine sand and silt, shell layers, and peat.

Accotding to Special Report 97 - Geology- of San Ftancisco Bay (Califomia Division of
Mines and Geology, 1969), the site is located in an area mapped as being undetlain by
apptoximately 5 to 20 feet of younget bay mud. Younget bay mud is the youngest unit in
the San Fmncisco bay, ovetlaying older bay mud and a sand unit covering most of the bay
bottom. The younger bay mud consists of soft, uniform, gtay silty clay containing 45 to 95
percent 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 britde 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 Califomia Seismic Hazatd Zore map for the Oakland East and
patt of the Las Trampas Ridge Quadnngles (Califomia Geologic SLrrvey, 2002), the site is
located within an area believed to be potentially susceptible to eafthquake-iflduced
liquefaction. A copy of the relevant portion of the State's liquefaction hazatd zones map is
presented on Figute A-4.

Seismicity

Geologists and seismologists r€cognize the San Francisco Bay Arca as one of the mcst active
seismic regions in the United States. There are three major faults that trend in a northwest
direction thtough the Bay Area", which have generated about 12 earthquakes per century
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latge enough to cause significant structural damage. The faults causing these earthquakes are
part of the San Andrcas fault system that exterds for at least 700 miles along the Califomia
Coast, and includes the San Andreas, Hayrvatd, and Calavetas faults. The main tace of the
Haywatd fault is located approximately 4.6 kilometers norrheast of the site. The Calaveras
and San Andrcas faults are located approximately 19 kilometers northeast and 25 kilometers

southwcst of the site, respective\.

Seismologic and geologic exp€rts coflvened by the Lt. S. Geological Survey concludcd that
there is a 62 petcent probabiJity for at least one "large" earthquake of magnitude 6.7 or
gr€ater in the Bay Area beforc 2032. They also maintain that there could bc more than one
earthquake of this magnitude and that numerous "modetate" earthquakes of about
magnitude 6 are ptobable Eefore 2032. The San Andreas fault is estimated to have a 21

percent ptobability of producing a magnitude 6.7 ot latger earthquake by the year 2032. The
Hayward fault is estimated to have a 27 petcent ptobability of producing a similar size
earthquake dudng the same time pedod (ffGCBP, 2003).

PRIOR INVESTIGATIONS

The soil and groundwater investigation ptepared for the site by Gen-Tech Environmental,
Inc. (GTF,), dated May 1,7,7994, which induded a total of three monitodng wells and 11
explotatory borings ranging from 5.5 to 12 feet deep across the site, indicates that the entire

site is capped with artificial fill, vrhich has raised the surface to approximately 5 feet above
the high tide line. Please note that thc report we were provided with was missing the logs
fot Monitoring \:[/ell MW-2 and boring logs EB-6 and EB-11. The fill, which vatied in the
GIE urell and boring logs frcm 2 to 9.25 feet in thickness across tlle site, is assumed to have
been placed prior to the development of the cunent site configuration. The flll is undetlain
by native peat, silty day, silt, and clayey sand. The native cohesive soils and peat rang€d
from stiff to very soft and had blow counts as low as 2 blows per foot (sampler q?e not
listed). Groundwatet was encountered in each of the bodngs at depths of about 1 to 3.5 feet
and rvas observed to entff the boteholes slowly. Logs of the momtoring viell installation

and soil borings are included in Appendix D.

SITE EXPLONATION AND RECONNAISSANCE

Explorarion Progtam

Out subsurface investigation was performed on February 27, 2006 and included the
excavation, sampling, and logging of four exploratory borhgs to depths of 30 feet below
existing gtound surface at the locations shown on Figure A-2. The bodng locations were
apptoximate\ determined by measuring distance from the comers of existing stmctures
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using a tape m€asute and should be considered accurate or y to the degree implied by the
mapping technique used.

The borings were ad\'-anc€d using a tuck-mounted drill rig equipped with hollow stem
augers. Soil samples were collected with split-spoon samplers that w€re driven with a 140-
pound hammer repeatedly dtopped from a height of 30 inches with a wire [ne. The
samplers included the 2-incb outside diameter (OD) Standard Penetration Test (SPT.1

samplet, as well as 2.5- and 3-inch OD spl.it-spoon samplers. In addition, telative\
undistutbed soil samples wete obtained with 3-inch OD Shelby tube samplcrs for selected
labotatory testing of engineedng parameters. The associated blow count data requited to
dtive the split-spoon samplers is ptesented on thc boring logs. The data has not been
cotrected for sampler tlpe ot hammet efficiency. The logs of our borings are presented in
Appendix B as Figures B-1 thtough B-4. AIso included in Appendix B ate Figure B-5, Key
to Boring I-ogs and Figute 8-6, Unified Soil Classification System.

Our staff engineer logged the borings in general accordance with the Unified Soil
Classification System. The boring logs show out interpretation ofthe subsutface conditions
at the location and on the date indicated and it is not waranted tbat these conditions are
representativc of the subsurface conditions at ot}-rer locations and times. In addition, the
sttatification lines shown on the logs reFresent approximate boundaties between various soil
matetials aod the tansitions may be gtadual.

Site Description

The essentially flat, approximatcly 3.67-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 approx.imate\ 1 and 9 feet of artificial fll. The majority of the subject s.ite is
surfaced with asphaltic concrete (AC) pavement. There is an approx.imately 11,800 squate-
foot, single-story trucking terminal building along the notth side of the property, an
approximately 2,770 square-foot, single-story tuck repait shop at the southetn property
boundary, and an above-ground fuel storage taflk locatcd on the north side of the repair
shop. The site is cutrendy in use as a tucking facility and large trucks are continuously
parked throughout the site. The AC paving throughout the site exhibited some ctacking,
which is typical for sites placed on old fills ov€r th€ soft soils in the area.

Page 5



RWl- Investments. Inc, Limited Geotechnical Evaluation

Subsutface

In general our exploratory botings encountered yariable quantities of fill ovedying bay mud
and alluvial fan deposits to the fulIdepth explored of approximately 30 feet. Bodng B-1 was
advanced at the eastern edgc of the site near Tidewater Aveflue, tsoring B-2 was advanced
neaf the nothetn pfopefty boundary, and Bodngs B-3 and B-4 wete advanced in the
southwestem quadrant of the site.

Specificalll', Botings B-1 through B-4 encounteted betwecn 3 and 7.5 feet of fiI.l, respectively,
consisting of loose to dense, clayey ot gtavclly sand and soft to very stiff, sandy or silty clay.
Beneath the fill, our borings encountered very soft to hard, silqr clays and clayey silts with
occasional fine sand lenses to depths ranging from approximately 20 to 25 feet. The uppet,
very soft to fum portions of this material can be classified as younger bay mud, which
ttansitions to stiff to hard and medium dense older bay mud ot alluvial fan deposits at
depths ranging between apptoximately 15.8 to 20.5 feet. In geneml, the bay mud is
undedain by alluvial fan dcposits, consisting of medium dense to very dense, silty or coarse
grave\ sand and stiff to very stiff, silty or sandy clay and claycy or sandlr silt. The alluvium
persisted to the full depth explored of 30 feet.

Based on out laboratory testing, the average total unit weight of the younger bay mud is
apptoximately 90 pcf with an average degree of saturation of about 96 percent. The
ovedying, relative\ ganular fi.ll soils have an estimated average total unit weight of
app roximate\ 110 pcf.

Atterberg Lirnits 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 petcent, indicating
highly plastic fines. Atterberg limits tcsting for the younger bay mud collected from Boring
B-3 at a depth of 10 to 11.5 feet included a Jiquid 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 perccnt
and plasticity index of 45 perccnt, indicating critically plastic fines (see Figure C-1). A sieve
analysis of the oldet bay mud encountered in Boring B-3 between 20 and 21.5 fect yielded 57
percent passing the No. 200 Sieve. A sieve analvsis of the alluvium encountered in Boring
B-1 between 20 and 21.5 fect yielded 48 percent passing the No. 200 Sieve.

Gmundwater

Groundwatet was encountered in Boring B-1 at a depth of approximately 3.5 feet below the
etisting ground surfacc and in Borings B-2 thtough B-4 at depths of approximately 4 feet
below the existing ground surface at the time of drjlling. W'e note that fluctuations in the
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level of gtoundwater can occur due to variations in tainfall, landscaping, and other factors
not evident at the time our observations and measurements werc made.

CONCLUSIONS & RECOMMENDATIONS

Ftom a geotechnical petspective, in our opirrion, the primary consftaints to completion of
the planned temporaiy she€t pile shodng, excavation and resulting backfill are the shallow
gloundv/atet and the ptescnce ofvery soft to soft, younger bay mud immediately underlying
the contaminated soils to be repiaced. These weak soils will provide only very limited
passive tesistance to the active sheet pile loads and therefote will d.ictate relatively latge pile
driving depths and selection of a sheet pile with a telati'r,-ely large section modulus. In
addition, thc vreak excavation base soils will require exfteme caution dudng the backfill
pfocess to avoid the creation of mud rvaves and even disturbance of thc weak soil from
hearry equipment. We a.lso note that t.}le unit weight of the imported f,ll should not be

significandy greater than the unit weight of the existing fill to be removed or substantial
drffcrcntial consolidation setdements could tcsult betvreen undisturbed cxistins fill ar€as and
fewofked areas,

Based on our subsutface investigation and our summary of prwiously obtained subsurface
information at the site, the area of the contaminated soil to be removed is undedain by
approximatelv 3 to 9 feet of loose to dense and soft to very stiff artificial fill. The fiI1 is
undedain by between about 10 to 17 feet of very soft to firm younget bay mud, which is
ptone to latge consolidation setdement when loaded beyond its pteconsolidation ptessure.

The younger bay mud is undedain by mor€ competent oldet bay mud, and medium dense to
very dense and stiff to very stiff alluvial fan deposits to the depth exploted of 30 feet. In

addition, several lenses of loose to medium dense silty sand were encountered v'ithin our

botings within the uppet 30 feet of soil profiles, indicating a potential liquefaction hazatd. for
funrre redeveJopment of rhe sire.

Based on the tesults of <.rur laboratory testing and our geotechnical analyses of the soils
undedying the site, we have provided soil criteda for use in the design of the sheet piles that
will shore the petimctet of the proposed excavation. In the following sections, we have also
ptovided several alternative recommendations tegarding placement and compaction of the
excavation backfill matedal with the intent of minimizing the potential for excavation bank
failutes and the development of mud vraves due to unbalanced loading of tJre younger bay
mud during fill piacement. We tecommend that special considetation be given to placemcnt

oftbe new fill material on top ofthe existing soft bay mud layer undctlying the site.
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Future Redevelopment

Although it is beyond the scope of this investigation, ure note that future tedevelopment of
the site will require careful consideration of the potential for liquefaction and overall
consoLidation setdements of any proposed improvements. We anticipate that a designJevel
geotechnical engineering analysis will be performed by the developer's geotechnical engineer
and that it u-ill be tailored specifically to the ptoposed redevelopment. We anticipate that the
foundations fot futute structures constructed at the site will likely consist of piers and/ot
dtiven pilcs extending through the softet bay mud layers and into competent alluvial materia1
and/or harder bay mud deposits.

SHORING DESIGN PARAMETERS

Our tecommended sheet pile shoting design parameters are based on a total sffess ana.lysis
of the younger bay mud with out understanding that a) after insta.llation of sheet piles and

Prior to interiot soil excavation that the groundwater within the excavation will be dtawn
down ulith dewatering wclls to the level of the p.lanned base of the excavation, b) that the
groundwat€r level outsidc of the shoring will remain at apptoximately 3 feet belov' the
existing gtound surface, and c) that the shodng will be installed on a temporary, short-tem
basis and will not bc telied on to support more than 10 feet of excavation. If morcthan 10
feet of excavation v'ill be tequired, we note that sheet pile anchors tied back to deadman
suppots may be required to limit the bcnding forces in the pile to acceptable ler'els. The use
of ticbacks is beyond the scope of our current investigation. The shoring design contractor
should also consider the affect of equipment surcbarges on the planned sheet piles, including
loading ftom pile driving and earth excavation equipment, and haul trucks. The shoring
contractor is also responsible fot anticipating deflection of the piles and the resu.ltant effect
on any adioining property and/or stluctur€s.

Younget Bay Mud - Based on the results of our unconsolidated, undnined direct sheat
tests on the younget bay mud, we recomm€nd use of a tota.l (y/eq unit weight of
aPproximately 90 pcf and a cohesion value of ^pptoyffiately 250 pounds per square foot
with an angle of intemal ftiction of 0 degrees for short term (rapid) loading.

Oldet Ba). Mud & Alluvium - We have estimated the cohesion of the older bay mud and
alluvium genetally undedying the Younger bay mud to be approximately 1,000 pounds
per square foot.

Existing Fill - We estimate an angle of intemal friction of 30 degrees and a total unit
weight of 110 pcf for the existing, telatively gtanular fill materials to be retained by the
she€t piling.
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EARTHWORK

Due to the complexities relating to the excavation and backfrll ofa large volume ofEll over a
relatively thick sequence of very soft, saturated Bay Mud, s/e sftongly recommend that the
gtading subcontractor retained for the project be familiar s.ith Bay Mud operations. Special
earlh moving €quipment such as mudcats (wide tack dozets and excavaton) may be
tequited to adequately distribute the equipment loads both within the excavation and above

any unshored banks ofthe excavation. We note that any substantial equipment loads located
fleaf the edges of unshoted portions of the excavation may caus€ bank failutes tesulting in
loss of equipment within the soft bay mud. In addition, uneven placement of fill within the
excavation can easily result in the cfeation of mud waves, or lateral displacement of the
undedying soft bay mud. According to Lee and Prasker (CDMG, 1969), one commonly
used backfilling method is to pump hydraulic fil1 ovet the younger bay mud in otdet to
evenly disttibute a thin layers of sand unifotmly over an area and theteby avoid creating mud
waves over broad areas of reclamation. At this site, however, we cxpect that hydraulic filling
of the excavation with sand would likely not be a suitable backfilling altetnative since the
delivery watet, which would ultimately have to be removed from thc site, would likely
become contaminated with diesel fucl remainins in the excavation.

The grading conttactor may have other viable excavation and backfill methods to prevent
the cteation of mud waves, which can be evaluated prior to construction. However, we have
provided two suggested backfill altematives fot consideration.

Control Density Fill (CDF) Backfill Altemative

In our opinion, an acceptable alternative to hydraulic fill involves pumping ofup to about 12
to 18 inches of conftol density fill (CDfl consisting of a low-strcngth mixturc of sand,
cement and watel 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
watet would be consumed by the curing process and would not need to be off-hauled. As
with a hydtaulic fill, we anticipate that a very high slump mixture of CDF could be pumped
in relatively thin lifts over the entite 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 frll soils using relatively lightweight compaction equipment. Please note, howevet,
that even 12 to 1 8 inches of CDF might not be sufficient to bridge the soft soils and create a
stable base for compaction equipment. The thickness of CDF required to cfeat€ a stable
base should be evaluated eady in the process in order to minimize costs associated with
impoming )arge volumes of CDF.
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Excavation/ B acklill Sequencing Altemative

An additional completion methodolop5r which may be less expensive than CDF in terms of
materials, but likely more expcnsive than CDF in terms of shoring costs, involves

sequencing the shodng and backJill such that only relatively long and nartow contiguous
aJeas are contained with the shoring and then excavated and backfilled ptiot to repeating thc

process on an adjaccnt shoring-contained area. \fle €xpect that the narrow width of the
individual contained areas may need to be limited to twice the reach ofa track excavator or
gmde-all so that both the excavation and at least thc initial backfill can be achieved without
entering the excavation. The shoring and cxcavation could be complet€d in a leap-frog
manner ftom west to east with a serics of completely shoring-contained, long, parallel
excavation areas. Oflce 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

pfocess.

Prior to backfill of the completed excayatiolt, at a minimum, we tecommend that the

excavation bottom be covered first with a layer of stabilization/separation fabric, such as
Mirafi 600X. The fabdc should then be ovetlain with an 8-inch deep scction of the Geo$7eb
GW20V cellulat confinement system. The GeoWeb cells should then be backfilled with %-
inch, clean ctusbed rock placed by an excavator located outside of the excavation. Once the

Geowcb and sand fill have been placed over the entire base of the excavation, it should be
possiblc to begin placing and compacting thin, uniform lifts of relatively cohesive fill soils to

approximately 87 to 90 percent rclative density (ASTM D1557). We recommend that th€
imported fill be compacted from outside of the excavation using a compaction wheel
mounted oo a track excavator until at least 2 feet of fill has been placed and compacted
above the base ofthe excavation. It may be possible to place and compact fill above a depth
of 2 f€et using lightweight earthmoving and compaction equipment.

Import Matedal for Fill

It is our understanding that fill material will be imported to the subject site from a soufce
that has not yet been established. However, to minimize the potential fot futute differential
coflsolidation setd€ment bctween undisturbed fill areas and tewotked areas, wc recommend

that the fi.Il matetials have a compacted moist unit weight of not mor(r than approximat€ly
110 pcf, which will genetally 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 lowct 8 inches of fill, howevet, should consist of %-inch clean crushed
rock placed v.ithin the cellular compartments of tbe GeoWeb. Pea gravel will g€nerally not
be allos'ed.
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RWL Invesmrents. Inc- Limited Geotechnical Evaluation

Any proposed fill for import should be apptoved by Murtav Engineers, Inc. prior to

importing to the site. Our apptoval process will require laboratory testiflg to establish the

compacted unit weight and piasticity index of the soil; thetefote, it is impofiant that \r.e

receive afly 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 tempotary slopes and tenches excayated at t}re

site and design and consttuction of any requircd shoting. Shoring and bracing should be
ptovided in accotdance with all applicable local, state, and fedcral safcty regulations,

including the current OSHA excavation and trench safety standards. Because of the
potential fot 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 fina.l design documents with the recommendations

contain€d in this report, and to better comply with the City of Oakland's code iequhements,
Muffay Engineers, Inc. must teview the complet€d project plans pdor to constuction. The

plans should be made available for our review as soon as possible aftef completion so that

we can better assist in keeping your proiect schcdule on track. At a minimum, we

recommend that the following note be added to the architectural, structural and civil plans:

o All eatthwork involved in the soil removal and replacement project, includiflg

placem€nt and compaction of engineered fiIl should be performed in accotdance

with the geotechnical report prepared b1' Murray Engineers, Inc., dated April 5, 2006.

Muray Engineets, Inc. should be provided at least 48 hours advance notification of
any earthwork opeiations and should be ptesent to observe and test, as necessary,

the earthwork phases of the proiect.

Construction Observation Senrices

Muray Engineers, Inc. should observe and tcst (as necessary) the eatthwork and foundation

phas€s of consttuction in ordcr to a) confirm that subsurface conditions exposed dudng

constmction are substantially the same as those int€rpolated from our limited subsutface

explotation, on rvhich thc analysis and design wete based; b) obsen'e compliance with the
geotechnical design coocepts, specifications and recommendations; and c) allow design
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RVaL Investments. Inc, Lirnired Georechnical Evaluation

changes in th€ cvent that subsurface conditions differ ftom those anticipated. The
tecommendations in this repot ate based on limited subsurface information. The nature
and extent of variation across the site may not become evident until consttuction. If
vatiations ate exposed dudng constfuction, it may be necessary to re-evaluate ouf
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 Tidewatet Avenue in Oakland, California. Thc opinions presented in this report are
based upon information obtained ftom borings at vddely sqrarated locations, site
teconnaissance, review of field data made available to us, and upon local expedence and
engineedng judgment, and have been f<rrmulated io accordance with generally accepted
geotechnical engineedng practices that €xist in the San Francisco Bay Area at the time this
teFott was prepared. Further, our tecommendations afe based on the assumption that soil
and geologic cond.itions at or bet$'een borings do not deviate substantially lrom those
encountered. In addition, geotechnical issues may arise that are not apparent at this time.
No other waffanty, exptcssed or implied, is made ot should be infered. !7e are not
responsible for data prcs€nted by others.

The tecommendations pro'r4ded in this teport atc based on the assumption that we will be
retained to ptovide the Future Sen-ices described above io ofder to evaluate compliance with
out tecommendations. If we are not retained fot these services, Murav Engineers, Inc.
cannot assume any responsibility fot any potential claims that may arise during or after
consttuction as a result of misuse ot misinterpretation of this report by others.
Futthermore, if another geotechnical consultant is retained for follow-up service to this
teport, Murtay Engineers, Inc. will at that time cease to be the Bngineer-of-Record.

The opinions presented in this report ate valid as of the present date for the property
evaluated. Changes in the condition of a ptoperty can occru wrth the passage of time,
whethet due to natffal processes or th€ works of man, on this or adjacent properties. In
addition, changes in applicable standards of practice can occur, whethet ftom legislation or
the btoadening of knowledge. Accordingly, the op.inions pr€sented in this report may be
invalidated, wholly or patially, by changes outside of our control. Theteforc, this teport is
subiect to review and should not be relied upon after a period of thtee years. In addition,
this report should not be used and is not appJicable for afly property other than that
cvaluated.
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COLUMN DESCRIPTIONS

n Ebvation. teet: Elevation (MSL, feet)

E 999!LE! Depth in feet below the ground suface.

E Sample Tvpe: Typ€ of soil sample collected atthe depth
intervalshown.

E Samplinq Resistance. blowsffooti Number of blows
to advance ddven samplef foot (or distance shown)
beyond seating interval using lhe hammef identifled
on lhe boring log.

FIELD ANO LABORATORY TEST ABBREVI,ATIONS

CHEM: Chemicaltests to assess corrosivity
COMP: Compaction test
CONSr One-dimensional consolidation tesl
LL: Liquid Limit, percent
Pl: Plasticity Index, percent

t 7 l

Relallve Con$lsl€hcv: Relative consistency of the
subsudace material,

llgggsyllbgli USCS symbol of the subsurface material.

UIEEIAL9SEELIA!! Description of materiar
encountered. May include mnslstency, moistur€,
colof, and other descriptive te)d.

!{g!949l!e4.& Water content of the soil sample,
expressed as percentage of dry w€ight of sample.

SAi Sieve analysis (percent passing No. 200 Si6ve)
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

ELqlf-l

tr

tr
tr

TYPICAL MATERIAL GRAPHIC SYMBOLS

H sant$* flll
fr rargd- eRAvrrrawr 3
Ef Podry o*d." GRAVF (GP, tT
Ew.ns"d."GR^'F dstr '6w4d 3
Lg wdrsEded cR^vEL rrf cr., {cw ccr tl
n oodrys-ed cc^vcL {d s,,(6P.cv, ffi
7l '*y s-o"o cRAwL 

"o 
o"y rap ac, 1

D.xxl::* n
u ""'0,*osercrsw, a
t! Pdvs6o.isAxD{sp, ry

TYPICAL SAMPLER GRAPHIC SYMBOLS OTHER GRAPHIC SYMBOLS
g Water level(at time ofdrilling, ATD)

-+ Wat€r level (after waiting a given time)
-v Minor change in material pfoperties within

a stratum
Inferred or gradational conlact between
strata

- ? -Queded contact botween slrala

il
NShelby Tube (1hin-walled,

nxed head)

Gtsb Sample

BulkSampi€

[ "n*'."".0,"

I 
omer samoter

w
GENERAL NOTES

1 . Soil dassific€tions are based on the Unilied Soil Classilication SFtem. Descriptrons and stratum lines are interpretve, and actuat tithotogic chang€s msy b€
g€dual. Field descriptions may hav€ b€€n modmed to reiect resutts of tab lests.

2. Descriplions on these logs apply only allhe specific boring locations and al lhe time the borings were advanced. Th€y are not wansnted to be
represenlative ofsubsurlace conditions st other localions or limes.

CONTAMINATED SOIL REPH.CEMENT
OAIil.AND, CALIFORNIA

KEYTO
LOG OF BORING

iltIlu !11
FltGlltFFPq liln
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PRIMARY DI1ISIONS SOIL
TYPE SECONDARY DIVISIONS

CLEAN CRAVEL cw Well graded gravel, gravel.y4!{Iqltlittle or no fines,

GRAINED CRAVEL with GM Silty gravels. gravel-sand-sih m ixtures, non-plastic fules.
surLS

(< 50 % Fines)

GC Clayey gravels, gravel-sand-clay mxtures, plastic fines.

SAND

CLEAN SAND
(< 5% Finesl

srv Well graded sands, gravelly sa.nds, little or no fines.

SP Poorly graded sands or gravelly sands, little or no fnes,

SAND
WITH FINES

SM Silty sands, sand-sitt mixhrres, non-plastic fines.

sc Clayey sands, sand-clay mi'(tures, plsstic finos.

FINE
GRAINED

SOILS

SILT AND CLAY
Liqrid. limit < 50%

ML Inorganic silts and very fine sands, with slight plasticity.

CL Inorganic clays of low to medium plasticity, lean clays,

OL Organic silts ald organic clays of low plasticiqr,

MH Inorganic silt, micaceous or diatomaceous firc sandy orsilty soil.
(> 50 % F'ines) SILT AND CLAY

Liouid lirnit > 50%

CH Inorganic clays ofhigh plasticity, fat clays,
n 'aan ic . l " - "  ^ f  - - . l i , ,n  r^  h iah  ^ lod i . ; tu  ^ .^ " - i -  

" ; l k

HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils.

0 t o 4

4 t o  l 0

10 to 30

30 ro 50
ovER 50

RELATI\'E DENSITY CONSISTENCY

GRAIN SIZES

10 40
U,S, STANDARD SERIES SIEVE

200
SIEVE OPENINCS

SILT & CLAY

VERY SOFT
SOFT
FIRM
STIFF

VERY STIFF

HARD

0 !o 0.25

0.25 to 0.5

8 t o 1 6
16 to 32

ovm.32

BOULDERS COBBLES GRAVEL SAND SILT & CLAY
COURSE FINE COURSE MEDIUM FINE

17" 3/4',

Classification is based on the Unifred Soil Classiflcation System; fin€s refer to soil passing s No. 200 sieve.
+ Stardard Penetration Test (SPT) resistance, using a t40 pound hamner 30 inches on a 2 inch O.D.

counts not corect€d for larger diameter

CONTAMINATED SOIL REPLACEMENT
OAKI.AND, CALIFORNIA

UNIFIED SOIL
CLASSIFICATION

SYSTEM

PROJECT NO. 455-1R1



APPENDIXC

I.ABORATORYTESTS

Labomtory testing for the project was perfonned by Murray Engineers, Inc. (\{EI) and by
Coopet Testing Laboratory of Palo Alto, California, in accordance with instuctions ftom
MEI.

Samples from t}re subsurface exploration were selected fot tests to establish the physical and
engineering ptoperties of the soils. The tests perfotmed are briefly dcscribed below

The natural moisture conteflt was determined in accotdance with ASTM D 2216 on nost

samples tecoveted from the borings. This test determines the moisture content,
representative of field conditions, at the tim€ the samples vere collected. The results are
ptesented on the boring logs at the appropriate sample depths. In addition, the wet and dry
densitics were determined in accotdance with ASTM guideJines on four samples recoveted
ftom thc borings.

The Atterberg Limits wete detetmined on tluee samples in accordance with ASTM D 4318.

The Atterbetg limits atc the moisture cont€nt \rithin which the soil is workable or plastic.
The results of tlis test are ptesented in Figure C-1 and on the boting logs at the appropriate
sample depths.

The amount of silt and clay sized material present was dcte rmined on one
accordance with ASTM D 1140. The tesults are prescntcd on the boring
appropdate sample depth.

Direct Shear testing was performed on five sclccted samples in accordance with ASTM
D3080. Thc results of the direct shear tcsting are shown on Figures C-2 through C-6.

Consolidation testing was pedormed on three selected samples in accordance with ASTM
D4186. The tesults of the consolidation testing are shown on Figures C-7 thtough C-9.

sample in
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BORING 8.1,8-10.5 FEET

PROIECT NO.455-1R1



CONTAMINATED SOIL REPI.ACEMENT
OAKI.AND, CALIFORNIA

DIRECT SHEA-R' TEST
RESULTS

BORING B-4,8.5-10 EBET
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2000 2500 3000

Normal Load, p3t

4m

300

E eso
d

$ zoo
E
6 rso

tqo

50

0
0.02 0.04 0.06 0 0s

Dalolmrdon, inchca

o . ! o12

45.8 42.5 44.0
2.683 2.967 2.835
97.2 95.8 94.9
2.37 2.37 2.37

45.1 12.5 .r4,0
2.683 2.%7 2.835
97.2 95.8 94,9
2.31 2-37 2.37
1.00 1.00 1,00

326 359
peal( peak

CONTAMINATED SOIL REPI.ACEMENT
OAKI.{ND, CALIFORNIA

DIRECT SHEARTEST
RESULTS

BORING B-4.8.5-10 FEET

PROJECT NO. 455-1R1



ASTM D3O8OM

- Shea. Stress

li' o
o
i t(Xro
a

o
E
a

5m

500 t5@ 2000 2500

Normal Load, pat

..-sa.npl€ r

76.4 76.8 76.6
1.207 1,193 1.202
97.5 96.7 98.0
2.87 2.87 2.87
1.00 1.00 1

7A_1 79_8 80.8
1.073 L015 0.965
95.7 95.4 98,8
2.87 2_87 2.47

267 467 104tl
4.2Vo 4.5% 8.O%

CONTAMINATED SOIL REPI-ACEMENT
OAKI.AND. CALIFORNIA

DIRECT SHEAR TEST
RESULTS

BORING B-4. 18,5-21 FEET

PROTECT NO. 455-1RT



Gen Tech Envlronmontal, lnc. San ,/ose, CA

Prol€ct No. 9407 gortng/Woll No. MW-1
client: Disalvo Trucking oate olillod: April 8, 1994
Locallon:4919 Tidewat€r, Oakland, CA Loggsd by: EL
Orilling Method: Hollo'flstem Aug€r Permit: ACWCFCO 94193
Water Levsls: lsl Enc: 3! Slatic: no m€asutsmenl

Explorctory Boring Log
Borghola Complelion
Well Installed: 2" dia. PVC sch 40
Tolal D6pth:8 Casing oepth: 8'
Scrson Length: 5'0.020 Elank Length: 3'
Sand Paek: 2r'12 Top Sand: 2.5'Top Bsnlonite: 2'
Grout Seal: 2'to su(fac€ vaull box
Casing Elsv.  lv lsL:2.68 '  Wel l  Deta i l l

Log Backtitl
Sample Blow

No. HAN Count F Depth
a h _

Lithology

I

l o r
i uw- rq
i o r

l e a

Asohalt and Easerock and conctate rubble.

Arti l icial FILL, wood, conclete vsry dense, molsl.

OM.PT - SILT and PEAT, black, hiqhly plaslic, soft,
v€ry moisl.

Same as above.

Same as above, lhin intorbeds ol clay in peal

-  l l
Bofiom ol Bofing = I leel

NOTE: HAN refsrs lo tho tulodilied Hanby Field Laboratory
Fieb test. a quali lalve colormetflc lesl lor Hydrocarbon
oresence in soil



Gen Tech Envircnmenla| ,nc. San Jose, CA

Project No. 9407 Boring/Well No- MW.3
clienl: Disalvo Trucking Dale D.illed: APlil 8, 1994
Locrtion: 4919 Tidawaler. Oakland, CA Looged by: EL
Drilting Melhod: Hollowstem Auge. P€,mil: ACWCFCD 94193
Watar Lsvsls: lst Enc:4.0'Shtic: 2.0'

Sample Blow
llo. HAN Count Lithology

ez

os

t l
e t

ExqlontorY Boting Log

Bore  ho ls  ComPle t ion
well lnstalled: 2" dla. PVC sch 40
Tolal Deplh: I' Casing Odplh: 8'
Scjeen L8nglh: 5'0.020' Blank Lenglh: 3
Sand Pack: 2112 fop Sand: 2.5'Top Bentonite: 2'
Groul S6al: 2'to sualace vault box
Casing Elev. MSL: 2'90'

Loge
o

Wel l  De ta i l /
Backl i l l

I

I

Oe pth

Asohall afld Baserock and concreta rubbl€-

GW - Sandy GBAVEL FILL. dark gray, 5GY4/0' 400/o sancl'
slrong diesel odor, very dens€. saturaled al 4'.

SM - Silty SAND, dark gray,30% sil l, rare gravel. odor'
med. dense, satural6d.

PT. PEAT. black, laminaled, mefiane odor, vety moist

Botlom of Boring = 8 feet

NOTE: HAll ralers to lhe Modil ied Hanby Field Laboralory
Field lest. a lualitalive colormetlic tesl lor Hydrocarboo
presence in soil

! 0

_t_
-l



6en Tech €nvr'ronmental, /nc ,an Jose, CA

Pcolect  N0 9407 0or lng/W€l l  N0.  EB- l
c l lent :Diss lvo Tfuck ing Dste Dr l l led:  Apr i l  7 ,  1994
Locatlon: 4919 Tldewaler. Oakland, CA Logged bY: E[
Dr l l t lng Felhod:  Hol lowstem Augef  Pefml t :  f l /R
W818r Levels lst tnc: 2 5' Static: no measuremenL

Fxploratory Bffng Log
Borshole Coanp lel  lon
Well lostalled: N0

Cement  6 rou t  Sea l  l0  5 ' lo  sur face

Srmole Blow
llo HAN CounlI Depth

( ' ) -
L i tho l  ogy Log

w e l l  D e t a i  l /
Back f  i  l l

a0-rr

66. ta

As0hall FavemenI and ar[if icral f i l l ,1
l . ^ l

t^--1

LjJ

SC - Clayey SAND. greenish grav sGL 4.5/ I . zon sllLy claY '
clay i5 hiqhly olastic. loose. satural8d.

t o
Ct - Siity CLAY, cark greenish graySGL 4/0, hiqhly plastic'

grasses buried In l ife 0oslIlon. odoa ol melhane. soft-medium
stiff, moist,

Botlom of Borin, = l0 5 f?et.

iIOTE 1-lt l rt iers t0 lhe l lodifirt l- lanb? Field !rot.rttrt
; ieil :,:::. ) ,:uali lJttvB :t inrme'.. 'r l .rsl l- ')r H!' lr0cf,.9tn
p.esnftce n foil



6en fech €nv tTonmenta/, /nc 'dn Jese, CA
Projecl No. 9407 Borlnu./we No. EB-z
Cl lsnt :Disa lvo I ruck ing Date Drt l led:  Apr i l  7 ,  t994
Locst lon:49l9 T idey/a ler ,  oak land,  CA Logged by;  Et
Drlll lng fleth0d: Hollowslem Auger Permlt: N/R
Walef  Levels i  ls t  Enc:  ?,7 '  Stat ic :  no measuremenl

Elow f;
cour,. € Depth
_ u t _

Exp,lora tory Ear mg L ogl
Bo | .eho le  Comp le t lon
Well Installed: N0
Cement Grout Seal;5 Lo surface

5dn)pJt
tlo HAI'I L i  tho logy  Log

Wel lDe ta i l /
Back  f  i l l

t6- t+ ro0 ! !

Asphalt Pavement and arltf icral f i l l

Sll - Silty SAND, dark yello.#ish brown, moisL, artif icial f i l l?

6W - Sandy GRAVEL, dark greenish gray. up Lo 502 fine to
coarse sand. diesel odor, salurated at 3 feel., artif icial f i l l

\ f i lm 
oo'/{ater

Bottom of Borjng - 5 feel.

f i lm observed on grorrndwaLer in borehole.

iIOTE HAll rel '+r3 to Lhe rlodri:ed FJnsv FielJ L30jratJ.7
;reld L-.:t. , nurlrtJLi'r? iolD..nrlrrr L.-'s'! l  rr H'/drtcJrton
Dresarce In 5orl



6en fech Envrfonmenta/, /nc. 'an Josc, CA

pr0lect  No.  9407 Bor lng/wel l  N0 EB-3
Ci te 'n t :OiSatuo Truck inq Date Dr l l led ADrr l  7  1994

Loc8tlon; 49l9 Tldewaier, Oakland, CA Logged by: EL

oi i t t tng metnoO: Hol lowstem Auger Perml t ;  N/R .
Wgter  Levels :  ls l  Enc:3 2 s lat ic :  no measuremenl

samole Elow 
gq

-u'' ' ' 
n^t io.it F oePtr Litho

t-xp loratarY Eoring Log

Bo|^ehole ComP letl on
well Installed: NO

Cemen! Groul. Seal: 5 Lo suriace

wel l  Deta i  l /
B a c k f i l  I

l l - lo

€
t

DepLh Li thology Log

Asrrhalt. Pavement and arlif i i ial f i l l

Gw - Sandy GRAVEI. dark oreentsh grav, up Lo oof fin"-!.1.

medium sand, sl ight odor. satuiated at 3 feet aTtt lr fral I  r l r  '

SaturaLed ai 3.2 feet, f lowing at 4 ide[.

Aottom of Boring = 5 feel-

I ,OTE j lat- i  14rers l j ]  lhe ft ,)dri i '?1t i . lnrY Ftel, i  Laborsto', '

Fielt l  fesL. I  qualftJ!"1 , /e aol1.m'El.t :  
' -esl f tr  H\/4'aattn' '

orssence in ior l



6en fech Env t\onmen ta/, /nc- San Jase, CA

Prolect  No.  9407 Eor lng/WBl l  No EB-4
Cl le ; t :o isa lvo Truck ing Ddte or l l led Apr i l  7 ,  1994

Locatlon: 4919 Tidewater, Oakland, CA Loqged byr EL

D|"lll ln0 l' lethod: Hollov/slem Auqer Permll; I ' l/R
weter  fevels :  ls t  Encr  2 6 s lat ic :  no measurement

Sample Brow €,- -- "o.  
" to t ,  Count  f ;  DePth l i tho

F.'(p/drat ory Sortnq ldg

Bor ehol  e  ComP let lon
Well Installed: NO

Cement Grout Serli 5 to surface

W e l l  D e l a i  l /
Backf  i  l l

t&{. rro

.A
Depth Li thology Loo

Asohalt Pavsment and and Concre[e

6W - dark greenish qray 56Y4/ l '  4OE medium to coarse sand'

toose, moist [o saturated, diesel f i lm ot] water

Botlom of Eoring ' 5 feel

Groun'lwalea entry InLo b0rehole. diesel f l lm 0n nater'

I IOIE HAil ' : i i " :  ' .c tht l lo,: i i 'eLl :JanbY Field Llb' : ' l t0r '1

i l e l d  t es ! , ,  j  t r - a l i t J t r ' / 9  c0 lo . : r e l i !  :  l esL  I t r  1 "  1 . : i J r l i l

o r t s3oce  i n : l r i ,  L tS l  n t i  r l r  ' r  ; h ten  0 r  f ' lm  ' J t  l r ' unc ' 7 : l l : r



6en fech Env t4onmen ta/, /nc' San Josc' Cl

Protect  No 9407 Bor lng/Wel l  t lo  lB-5

Ct teni :OiSafuo Truck ing Date Dr l l led:  Apr i l  7 '  1994

uocaiion, qSrg Tidewater. Oakland, CA Loqged by:EL

o"lirrng n"tnoo, Hollowstim Auger Pefmlt: l ' l/R
water  ievets:  ls t  Enc '6 2 Sta l ic :nomeasuremenL

F.Yp lorat orY 6ctr rnq Loq

Boreho le Com P lel lBn
v/ell Installed N0

Cernent 6rou! Seal: 7' to surrace

Sample Blow
l.lo HAtl Ciunt iB

U'

Wel l  De ta i  l /
Backf i  I  IDepth Li thology Log

Ct  -  s i l tY  CLAY,  b lack ,  ?o f t  s r i t .  h i c rLy ,  mors t ,  S t l f f

FT - PEAT. black, organic 5orl. contains son€ dis;€mrnate'l

clsy an,l uo to 50B SllLY sand, l0o5t, verv rnotst

fhio slltv sand inl.erbed 6-inches thlck at 3 5 r€et

Odor of methane, saturated.

Bottom of Bdring " 7 feet

Broundwater enLers borehole very Slovrly'
assume oeal smears borehole Y/all

f lcI:  : lAt l .r ieas t0 th' ,  f lcdi i iel  Hsni ly Fiel i l ' - loorl tJr i '

Freld' . i5t. .  i  lual i lsLivl.  c, l l ' : rmelr l ' :  'e5t i !)r  H)'dr rr:Jro jn

or'es?nc? ln ;01i,  tesl not aun l i  5nein 0r i i l rn Dn ' l r tun' l ' t r t :r

aa-5t 50

rl
N0 .l:E-so

t



6en feah €nvironmcnta/, lnc .,an JLlse, CA

Pr0lect  No.  9407 Bor lng/Wel l  No.  EB-7
Cllenl:DiSalvo lrucking Date Dnll led; Apnl 7, 1994
Locatfon:{9 l9 Tldewater, oaklaod, CA Logged by: EL
Dr l l l lng method:  t lo l lows[em Auger Perml t :  N/R
Water  Lgvsls :  l r l .  Enc:  3-5 '  Stat ic :  no measu.ement

Sample Blow t
r.l0 HAN Counr f; Depth

- o

Exploratory Bartng Log
Borehole Com 0let  lon
V/ell lns[allEd: N0

CemenL Groul Seal:6 Lo surface

L i  tho logy Log
Wel lDe ta i l /

Back  f  i l  I
Asohalt Pavemrnl and and Concrete l . . l

l " " l

t-"""1
t-"^'l
l - . 1

CL -  S i l t y  C lay ,  g reenash gray ,  208 s i l l . ,  med.  p las l i c i t y .  very
slight odor. 'rery stiff; i f i lerbed 0f oeat ffom 3.5 -5, rlay
underlies the peat. clay very sofl, contains veg. iragments.
salui^ated. melhane odor

7

Bottom of Eortnq = 6 fee[.

Groundwate. enlers borehole v€ry 5lovrly.

I IOTE HAf-] . . :  ' . :  r . .)  tht f lodi ' :rd Hilnby Fi?1,.1 Lrb.r.atory
Field Lest, ,r  : , ial i iJtty4 aclDr.nrt i ' :  LesL t-, l r  Ht,,1., . tr . t .b0f
greseoce In >,-.r1.I tJt i ,) l  . ln i i  inlen or f i l rn rn qt-oun4lvJl i .



6en fech EnvtTonmenfal, lnc San Jose, CA

Prolect  No.  9407 Bof  tng/Wel l  No.  EB-B
Cl lent :Disa lvo f ruck ing Date Dr l l led:  Apr i lT.  1994
Locdt l0n:49 l9  I idewater ,  08k lond.  CA Logged by;EL
Drlll lng method: Hollowslgm Auger Permlt: N/R
W6tsr  Levelsr  ls tEnc:  l .?5 Stat ic :  no measuremenL

fxploratorY gffng log
Bor eho le comp let  l0n
well Installed: t lo

Cdmsn[ 6roul, Seal T to surface

Sarriole 0low
No H,\l.l Couot

.g
A
E nanfh

o _
Li thology Log

W e l l  D e l a i l /
Back f  i  l l

l 9 'D '  
, t o  

l o

AsphalL PavemenI and and Coocrete 7
r^'-l

l:::1

t^^"1
r ^ - l

OL - t1t - orqanic SILT to SlLT dark gr?y. medium slift '  moisl

to saturated.

CL - Silty CLAY. dark grav. nlqh plasticlty, sof[. j i tureted
as

Bol.tom of Borjng ' 7 feel.

Groundv,atea eoters borehole very 9lo?ly

l ' lolt HAtt ae!ers to Ine rlodia'€d l-lanby Freld Labo'1:o' 'r
F ie i ' l  tes i . :  tu? l : l J t r ' r t  f . r lo r .ne t r i c  les t  fo r  F7 ' l r ' l aJ r l in

oresenc.: In i i . l i , lesi n0[ r ' ln tf:hgen ). l i lm on qrr)und'?a[er



6cn fech {nvrTonmental /nc 5ar7 Jase, CA

prolecr N0. 9407 Borlno/Well No. EB-g
cl ten l r  o isa lvo Truck ing Date Dr l l ledt  Apr i l  7 ,  1994
Locatloo; 49l9 Tideyrater, oakland, CA Loqged by: EL
Dr l l l ln0 t le thod:  Hol lovystem Auger Perml t :  N/R
water Lgvels: I st Eoc: 3-40' Statlc: no measuremenL

fi oeptn
at

Exploratory Sorng LoE
Borehol e com p letl0n
Well lnstalled: ll0

Cement 6rout Seal: 5' to surface

Sample Blow
l.to. HAN Counl L i t h o l o g y  L o g

W e l l  D e t a i  l /
B a c k f i l l

Asphalt Pavement ,nd 8nd Concr?Le

mL - Sandy 5iLT. dark greenish 9r3y 56 4/ I , 308 fine sand.
nonglastic,.are veq. fraqmenls. very sliqht odoa, ;Llff, moisL
[o salurated.

Bottom of Eorinq = S feet

6rouno?aler enters borehole very sl0r"ly

I IOTE H.rh rr iefs Lo lhr lJoit i f i r l l  har,by i ield Labrr.rL.)ry
: 'ei ,J l . , , l i -  J,t ' ralt tatr ' /e aDlOrmetri  leSt I ,) l  l lY,t l^fcarbfn
ore5enc: rn :oi l  r-esL not run r i  jnt4n,).  l ' i lm on,lrouni l lYlter



6en fech Env honmenta/, lnc san Joae, CA

Project  No.  9407 B0r lng/Wel l  No.  EB-10
Cl lent :0 isa lvo Truck ing Date Dr l l led:  Apr i l  6 ,  1994
Locallon: 4919 Iidewater, Oaklafld, CA Logosd by: EL
Orllltng Plethod: Hollov.stem Auqer Permlt: N/R
Wdter  Levels :  lsL Enc:  I .8  5tat lc :  no measuremen[

Samole Blow t
ito. HAN counr F Depth

o _

Fxp /oratorY 8trmq Log
Borehole Com P let lon
Well Installed: No

cemenL 610ut  Sea l ;5  to  sur lace

w a l l  D e t a i  l /
B a c k t i l l

[E- loa d.na.  t?

L i t h o l o q y  L o g

As0halt pavemeot and and Cooc.ete sampier.efusal al l 5-2 feel

t1L - slLT, dark greenish gfay. nonplastic' sl iff ' /erv noi:t Lo

saturaled: grades Lo pea[ from 5 5-5 l€et; odor

Bottcm ol Bortnq = 5 iee!

6roundY/aler ente.s borehole vsry sl0v/l) ' .
sl ight sheen on waler.

ITOTE HAI'l refe.s to Lhe l-lodified H:nbv Freld Laborltor;
FiEIJ !e5t. J qualitJtive:fln.x're'-ri; les( r0r I '7dr0rir!ci '
p.:sencg ic soil: le5t not run rf fheen or f i lm on gaoun'lv/l ler



6nns tnvironmental Loe ot Eoilng B- (
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tnns tnvironmental Log ol Eorlne B^t_
!!o[c]: gJ-ool- o6 AODRISS: 4tl{ TiJ,e.ur".lrcr
JoB NUMBER: 4 ! -oot -o6 LOCAIIO!: N E Plos^ql-lo.^K
DATE SIARTED: L-/q-oG Firsl S/oter (lt. bgs.); 5'S" 0ttt g-2q-46,
DAIE FINISHE0: )'- LtJ -O G ToTAL DtPlH: tO lze*
ORILLING MEIH0D: Pit,e<.) Pl,lsLr G[OL0G|ST; Arr&nor"r $arzeg€,
DRIILING C0MPAI'|Y: ltgtJ D|ill 69! Revieweo By: Gra: I Sorre S
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tnes tnvironmental Log ol Eorlng F{;


