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TO:

FROM:

DATE:

Barney Chan
Alameda County Health Care Services Agency

Jeff Rubin
Environmental Health and Safety Compliance

November 5, 2002

SUBJECT: Amendments to the Human Health Risk Assessment Repod for the Port of Oakland
Field Support Services Complex - 2225 and 2277 Seventh Street, Oakland, CA

Per your request on October 25, 20()2,we are submitting the enclosed supplemental information to be
incorporated in the Human Health Risk Assessment (HHILA) report dated October 9, 2002. This
supplement makes the repofi a comprehensive stand-alone document that may be translnitted to the
Regional Water Quality Control Board.

INSTRUCTIONS FOR AMENDING THE
PREVIOUSLY ISSUED HHRA REPORT

Enclos ed s upplemental pockuge co ntains :
I New binder coyer uru! spine lubel
2. New updatc(l and expuuled covcr letter
j. New title page

4 Reporl amendmenl (tbbreviatetl Phq\e II Environmental Site Assessuent)

INSTRUCTIONS:

. Please remove extting bi der cov.'r and spine hbal lrom previously issuetl IIIIR4 report

. Remove coyer letter to Barne, Chctn rhtetl Octctber 9,2002
t Inserl new binder cover ond spine from atkrched packet
o Insert new uptlated letter to Barney Chan, nev' title page, and report amendment pdckdge into lhej'ont of the

bin.lerjust prior to the HIIM report documenl

Please contact Jeff Rubin at (510) 621-1134 if fiu'ther clzLrification is necessary.

Cc (w ercL ): Mikhail Korsunsky, Porr EDgtneeriug Dept
Barry lltacDonnell, Porr Engineering Dept.
Ana Ward. Port EngiDeeriDg Dept.
Derrick CooDcr, Port Enginccfitg Dcpt.
Rachel Hess, lDnovative Technical Solurior)s. Lx

Cc (wo encl ) i  . leffJones. Pon EnvironntenLal f lealth & Safely (onl! 'haDce Dspt.
Roberta Schocuholz, Port Eo\ ' l rorl l ]rcnrr l  Hcnl(11 & 5afcly Colnpl iance Depl
Chris Alger, ILis EnvlronuleDlal
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Re:

PORTOF OAKLAI{I)

' 
November 5, 2002

Mr. Bamey Chan
Hazardous Materials Specialist
Alameda County Health Care Services Agency
I 131 Harbor Bay Parkway, 2nd Floor
Alameda, Califomia 94502

Human Health Risk Assessment - Future Port of Oakland Field
Support Services Compler - 22?5 and 2277 Seventh Street, Oakland,
California

Dear Mr. Chan:

Please find enclosed for your review, the subject Port of Oakland (Port) Human Health
.Risk Assessment - Future Port of Oakland Field Support Services Complex report for
2225 and 22'77 Sevenrh Street in Oakland, Califomia. This Human Health Risk
Assessment (HHR.A) report is being submitted in accordance with Alameda County
Health Care Services Agency (County) requirements, as outlined in our project schedule
and deliverables letter dated February 25, 2002. The report was based on the data
generated and collected during the Phase II Environmental Site Assessment (ESA) for the
future Port Field Support Services Complex (PFSSC) performed by Iris Environmental
on behalf of the Port. The Phase II ESA was submitted to the Countv on June ll. 2002
according to the County-approved work plan dated March 7, ZOOI. To facilitate tf;e
review of this HHRA, an abbreviated'version ofthe Phase II ESA has been incorporated
into the document package. The abbreviated version includes all parts of the Phase II
ESA except the data tables, since copies ofthese tables are an integral part ofthe HHRA.
A new figure (Figure l3) has been added to locate the future PFSSC buildings relative to
soil boring locations.

The Phase II ESA was performed to address data gaps that existed in previous site
investigations due to their focus on petroleum releases to the subsurface. The Fhase II
ESA was a comprehensive, site'wide investigation that collected media samples of soil,
groundwater, and soil gas, for laboratory analysis. These media were analyzed for a range
of chemical compounds, based on the site's use history. Since only the Phase U ESA data
were used for health risk calculations, the enclosed package of the HHRA and the
abbreviated Phase iI ESA presents a comprehensive representation ofsite conditions.

530 water slreet r Jack London square r p.o. Box 2064 r oakland, california 94602+-2064
Telephone: (510) 627-1100 I Facsimile: (S1|O\ 6?7-1926 r Web paee: www.portoloaklano.com
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Mr. Bamey Chan
Alameda Counry Health Care Services Agency

November 5, 2001

The purpose of this risk evaluation was to determine whether the residual chemicals at
the site could adversely impact human health during development and *roulhout the
proposed future use of the site. Specifically, the report assesses the human he[tttr risks
associated with possible exposures to Port employees from chemicals detected in soils,
soil gas, and groundwater during the phase II ESA. As exposure to these chemicals of

- potential concem could potentially occur during site development and future use of the
PFSSC, the health risks associated with the development and future land use ohases are
both evaluated.

In preparing the lIlIRA., Iris Environmental used standard risk assessment techniques and
regulatory assumptions recommended by the united states Environmental protection
Agency (USEPA) and the Califomia Environmental protection Agency (CallEpA), as
well as conservative modeling approaches. Given the multiple conservative assumptions,
the potential health risks are likely to be overestimates of actual risks that may be
associated with the proposed development area.

After you review the report, we would be pleased to discuss the next steps in the
redevelopment process. We would appreciate your report review and approval by the
beginning of December because ground breaking for building construction is planned to
statl by the first of2003. Ifyou have any questions, please contact me at (510) 627-113a.

Associate Pon Environmental Scientist
Enyironmental Health and Safety Compliance

Enclosure: noted

Cc (w encl.):

*

Mikhail Korsunsky, Port Engineering Dept.
Barry MacDonnell, Port Engineering Dept.
Ana Ward, Port Englneering Dept.
Derrick Cooper, Pon Engineering Dept.
Rachel Hess, Irnovative Technical Solutions, Inc.

JeffJones, Pon Environmental Health & Safety Compliance Dept.
Roberta Schoenholz, Port Environmental Health & Safety Compliance Dept.
Chris Alger, Iris Environmental

Cc (w/o encl.):

effrey L. Rubin, CPSS, REA

C:\mydocs\AGENCIES\ACI'ICSAVIHRAPFSSCcoveT letterl I 0502.doc Page 2 of2



PORTOFOAKLAND

October 09,2002

Bamey Chan
Hazardous Materials Specialist
Alameda County Health Care Sewices Agency
I l3 I Harbor Bay Parkway, 2nd Floor
Alameda, Califomia 94502

Dear Mr. Chan,

Please find enclosed the subject Porl of Oakland (Pott
Future Port of Oakland Field Support Services
Seventh Street in Oakland, Califomia. This human

according to the County-approved work
was retained by the Port to prepare
engineering, construction, and safe use the future PFSSC.

The purpose of this risk evaluation *as to determine whether the residual chemicals at
the site could adversely impact hufnan health during development and throughout the
proposed future use of the site. Sliecifrcally, the report assesses the human health risks
associated with possible exposur'es to Port employees from chemicals detected in soils,
soil gas, and groundwater during the Phase II ESA. As exposure to these chemicals of
potential concem could potuitially occur during site development and future use of the
PFSSC, the health risks associated with the development and future land use phases are
both evaluated.

In preparing the HHRA, Iris Environmental used standard risk assessment techniques and
regulatory assumptions recommended by the United States Environmental Protection
Agency (USEPA) and the California Environmental Protection Agency (CallEPA), as
well as conservative modeling approaches. Given the multiple conservative assumptions,
the potential health risks are likely to be overestimates of actual risks that may be
associated with the proposed development area.

530 Water Street r Jack London Square r P.O. Box 2064 r Oakland, California 94604-2064
Telephone: (510) 627-1100 r Facsimile: (510) 627-1826 r Web Page. www.pot'tofoakland.com

C:\mvdocs\AGENCIES\ACHCSA\IIumanHealthRiskAssessmentPFSSCtransl00T02.doc

Re: Human Health Risk Assessment - Future Port Oakland Field
Suppofi Services Complex - 2225 and 2277
California

th Street, Oakland,
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Health Risk Assessment -
lex report for 2225 and 2277
risk assessment (HHRA) report

dated March 7, 2002. Iris Environmental
baseline HHRA to support the design,

is beine submitted in accordance with Alameda Health Care Services Agency
(County) requirements, as outlined in our pro schedule and deliverables letter dated
February 25, 2002. The report was based on data generated and collected during the

Phase II Environmental Site Assessment for the future Port Field Support Services
Complex (PFSSC). The Phase II ESA was to the Countv on June 11,2002



Mr. Bamey Chan
Alameda County Health Care Sewices Agency

October 9,2002

After you review the reporl, we would be pleased to discuss the next steps in the
redevelopment process. We would appreciate your report review and approval by the
beginning of November because earthmoving activities are planned to start at that time. If
you have any questions, please contact me at (510) 627 -1134.

Sincere

L. Rubin. CPSS. REA
Associate Port Environmental Scientist
Environmental Health and Safetv Compliance

Enclosure: noted

Cc (w encl.): Mikhail Korsunsky, Port Engineering Dept.
Banl MacDonnell, Port Engineering Dept.
Arra Ward, Port Engineering Dept.
Derrick Cooper, Port Engineering Dept.
Rachel Hess, Lnovative Technical Solutions, Inc.

JeffJones, Port Environmental Health & Safety Compliance Dept.
Roberta Schoenholz, Port Environmental Health & Safety Compliarce Dept.
Chris Alger, Iris Environmental

Cc (w/o encl.):

C:\mydoas\AGENCIES\ACHCSAVIumanHealthRiskAsscssme[tPFSSCtratlsl00702.doc
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1.0 INTRODUCTION

The joint venture of Iris Environmental and Cambria Environmental (Irisi Cambria) was

retained by the Port of Oakland (the Port) to conduct a predevelopment, planning scale

Phase II Environmental Site Assessm ent of 2225 and 22'1'7 Seventh Sheets (the Site) to

support design and engineering for the Future Port Field Support Services Complex. The

Site is approxim ately 22 acres in size and is located immediately west of Maritime Sfeet

and south of the adjacent Bay Area Rapid Transit (BART) right-of-way, on Port property

in Oakland, Califomia (Figure 1). Ail field activities perforrned for this investigation

were outlined in the Phase II Environmental Site Assessment Work Plan, 2225 and 2277

Seventh Street, Port ol Oal<land, Oakland, Califomia (Work Plan) submitted to the

Alameda County Health Care Services, Division of Environmental Health, in March of

2002.
Former USTs located within the Site have been the source of petroloum

hydrocarbon releases to soil and groundwater contamination and a separate phase

hydrocarbon plume. Previous investigations have identified a diesel plume located in the

middle portion of the Site. A product recovery system connected to extraction wells is

part of ongoing mitigation efforts. The Phase II fie1d program was con-figured to

investigate site conditions that may impact site redevelopment and were based on known

or suspected past uses identilied inlhe Expanded Environmental Site Assessment, Future

Field Support Services Complex, Port of Oakland, Oakland, prepared by kis/Cambria in

February 2002. The objectives for the investigation included:

o Define the lateral and vertical extent ofthe existilg petroleum hydrocarbon plume

in both soil and groundwater.

o Assess whother chemicals ofconcem other than petroleum hydrocarbons are

present within the redevelopmerit area.

. Collect adequate soil, groundwater, and soil vapor data to support risk screening

and potential risk assessment for redevelopment planning.

This report is organized with a description ofthe field program presented in Section 2, an

overview of the geologic and hydrogeologic findings presented in Section 3, and results

of the chemical testing presented in Section 4.

IRIS/CAMBRIA Iris\Cadbria\Port\Tso#1g\.Final Phase II R€port



2,0 ENVIRONMENTAL FIELD PROGRAM

Subsurface data for this Phase II ESA were collected during a si:rgle sampling event

conducted from March 25 through March 28,2002. A total of 46 boriags were drilled as

part ofthe prograrn. Soil, groundwater, and soil gas samples were collected ftom all, or

selected borings in accordance with the work plan. Locations ofborings are presented on

Flgure 2. During the investigation, an on-site mobile laboratory was utiiized to analyze

selected sarnples to provide real time data on sample concentrations ofvolatile organic

compourds (VOCs) and total petroleum hydrocarbons (TPH). The sample coilection

iocations could therefore b/adjusted as necessary to refine the field investigation. A

stationary laboratory was utilized for the remaining anailses. Table 1 provides a

summary ofall sample collection and chemical analyses conducted during the field

prcglam.

2.I MOBILIZATION OF'F'IELD WORK

Various activities wero conducted prior to the start of field work. The appropdate boring

permits were filed with the Aiameda County Department of Pubiic Health, Water

Resources Sectiorq prior to the start of the driliing program. Each boring location was

cleared for potential undergror.rnd utilities by Califomia Utility Surveys, an independent

utility survey subcontactor, prior to begirming subsurface work. Underground Service

Alert was notified more than 48 hours prior to begirming driliing activities. A site

specific llealth and Safety Ptan (IIASP) was prepared and distributed to on-site field

persorurel.

2.2 DRILLINGANDSA,MPLINGPROCEDURES

The forty-six borings advanced in March of2002 were drilled by Precision Sarnpling,

Incorporated of Richmond, California, using a custom built, hydraulically powered

direcrpush drill rig. A geologist was present during drilling to obtain samples of

subsurface materials, maintain lithologic logs of the borings, make observations of the

work area conditions, conduct health and safety monitoring for possible organic vapors

dwing drining, and provide technical assistance as required. Soil sample collection using

the direct push drill rig was conducted using the Enviro-coreru system, whereby two

nested sarnple rods are driven into the ground. A smalier-diameter irmer rod was used to

obtain and retrieve the soil cores, while an outer tube served as a temporary drive castng

to prevent sloughing ofthe formation. Soil sample collection for anal$ical laboratory

submittal was conducted using a thirty six-inch long, 2'5-inch diameter Enviro-coreru

sampling rod advanced with a hydraulically powered, direct push system. Boring logs

IRIS/CAMBRIA Iiis\Cambria\Poit\Tso#19\Final Pha6e II Report



for the forty-six soil borings advanced in March 2002 can be found in Appendix A.

Prior to mobilization of the equipment, the dri1l rigs, drill pipe, sampling

oquipment, and other associated equipment were cleaned with a high pressure steam

cleaner to temove oil, grease, mud and other foreign matter' Sampling equipment was

steam cleaned between each boring location to reduce the potential for cross-

contamination between borings.

Investigation-derived wastes were properly contained and stored on site in a Port-

designated location for subsequent disposal by a Porl waste disposal subcontractor.

2.2.r Soil Sample Collection

Between one and three soil sarnples were collected from each of the boring

locations advanced dwing this investigation for laboratory analysis. Soil samples were

retained within the sampie barrel in pre-cleaned, six-inch, stainless steel sample tubes'

soil samples not submitted for chemical analyses were classified according to the unified

soil classification system, and the colors of the soils were identified using the Munsell

color chart. soil samples retained for chemical analysis were iabeled, the ends covered

with Teflonru tape, litted with plastic end caps, and sealed with silicon tape.

kr general, a shallow soii sample was coliected from a depth of approximately 0.5

feet below ground surface @gs), an intermediate sample was coilected from

approximately 2.5 feet bgs, and a deeper sample was collected from approximately 5.5

feet bgs. Additional soil samples were collected for sample duplioates for quality control

analyses. Soil samples collected from saturated materials were not submitted for

chemical analyses. sample tubes for chemical analysis were stored in iced coolers for

transport under chain-of-custody protocol to STL San Francisco, Environmental Services

(STL San Francisco), a Califomia-certified iabotatory located in Pleasanton, California,

or to an on-site mobile laboratory operated by Mobile Chem Laboratory, a Califomia-

cetified laboratory based in Lafayette, Califomia The analytical laboratory roports from

both iaboratories are contained in Appendix B of this report. A summary of the soil

sample analytical program is presented in Table 1. Sampling results are discussed in

Section 4.
During soil sampling, discrete soil samples were collected at deptls adj acent to

the soil samples collected for iaboratory analysis and piaced in a % pint mason jar for

freld VOC screening usilg a Photo Ionization Detector (PID). The soil screening

methodology was as follows: the soil sample was placed in the mason jar, the jar was

sealed with an aluminum foil sheet, and the sample was shaken and aliowed to equilibrate

at ambient temperature for approximately five to ten minutes' The sample was then

screened by lnserting the probe of the PID tlrough the aluminum foil seal on thejar and

into the soil sample headspace. The highest reading indicated on the instrument readout

IRIS/CAMBRIA 3 t.isiCambria\Port\Tso#19\Final Phase II Report



meter was recorded on the fie1d soil-boring 1og. The PID was caiibrated to both

background conditions and 100-ppm isobutylene span gas.

2,2,2 Groundwater Sample Collection

Grab groundwater sampies wete collected through temporary PVC well casings

set into twenty-five selected boreholes immediately after soil sample coilection. The

temporary wells were constructed using factory cieaned, 2-inch diameter PVC casing

with machine cut slots. Each ternporary well was allowed to equilibrate for a minimum

of forty-five minutes prior to sampling. The upper water column was observed for

evidence of ftee product prior to sampling. If free product thickness greater than a sheen

was present, a free product sample was collected by Innovative Technical Solutions Inc.

(ITSI). The groundwater samples were collected from the temporary wells using a pre-

cleaned, PVC disposable bailer. Groundwater was transferred directly from the bailer

into sampling containers provided by the laboratory. Samples were labeled and placed in

iced coolers for hansport to STL San Francisco or Mobile Chem Laboratory, A summary

ofthe grab groundwater sample analytical program is presented in Table 1.

2.2.3 Soil Gas Sample Collectiou

Seventeen soil gas samples were coilected from selec{ed boring locations for

chemical analyses. Soil gas was collected at a depth of approximately 4.0 feet bgs in

both tedlar sample bags and Summa canisters. Each soil gas sample set was collected

directly through Teflonru tubing routed down a l -inoh diameter drill rod and connected

to a sealed, retractable tip. The drill rod was advanced to approximately 4.0 feet bgs and

retracted a short distance to open the tip and exposing the soil interface. A calculated

volume of air was then purged from the tubing and borehole space using a vacuum pump.

Tedlar bag samples were collected using a differential pressure chambor connected to the

vacuum pump. The tedlar bag was placed in the chambet, connected to the sample

tubing, and opened. As the chamber is evacuated and pressure dropped below ambient

soil pressure leveis, soil gas flowed into the bag. After filling the tedlar sample bag, the

sample tubing was closed and transferred to an evacuated Summa canister for additional

sampling. Samples coliected in tedlar sample bags and Summa canisters were

transported under chain-of-custody protocol to STL San Francisco for chemical analysis.

A summary of the soil gas sample anall.tical program is presented in Table 1.

2,2.4 Quality Control Sample Collection

Field quality control samples were collected during the March 2002 field

investigation. Quality control samples collected include: soil and grab groundwater

sampie duplicates, trip blanks, and field equipment blanks. Ai1 sample duplicates were
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collected imnrediately following the original sampling. Soil duplicate samples were

typically collected in adjacent soil sampling tubes from the primary samples. Grab

groundwater duplicate samples were collected in a second set of sample bottles. All

sample duplicates were collected following standard sampling procedures. Field blanks

(includes trip blanks and field equipment blanks) were collected daiiy. Laboratory

prepared trip blanks were placed in each sample storage cooler on ice at the beginning of

each sampling day and accompanied the accumulated samples to the laboratory. Fieid

equipment blanks were collected daily by collecting deionized water after it was poured

through a clean sampling ba:rel set up for soil sampling.

2.3 CHEMICAL AFIALYSIS

soil and groundwater samples were analyzed for a suite of chemicals selected to test for

potential site impacts from previous site use, with a focus on petroleum hydrocarbons,

solvents, and metals that could have an adverse impact on site redevelopment. Soil gas

samples were tested for total petroleum hydrocarbons as gasoline (TPHg), VOCs' and

methane, for the same reasons. ln addition, soii gas samples were tested for fixed gases

in accordance with Port sampling program requirements and to provide data for possible

future analysis of rernediation options.

Selected soil and goundwater samples were analyzed by the on-site mobiie

laboratory, while the rernainder of the samples was submitted to the stationary laboratory.

The anall.tical program is described in the sections below by media tlpe' Table 1

provides a summary of all sample collection and analyses. Detailed anall'tical results are

discussed in Section 4.0, presented in Tables 2 through 11, and shown on Figures 3

tbrough 10 of this report. A11 laboratory analytical data sheets are presented in Appendix

B.

2.3.1 Soil

Soil samples collected during this investigation were tested for various chemical

compounds as summarized in Table 1. Soil sampies from each boring were analyzed for

TPH as gasoline, diesei, kerosene, and jet fuel by EPA Method 80i5M, VOCs by EPA

Method 8260, semivolatiie organic compounds (SVOC$ by EPA Method 8270, and Title

26 Metals. Selected samples were also anallzed fot organic lead by the LUFT method.

Selected soil samples were tested for TPH as gasoline using EPA Method 8260 by

Mobile Chem Laboratory. Soil chernical data are presented in Tables 2, 5, 8' and 10.

Selected data results are presented on Figures 3, 6, and 9. Soil anallical results are

discussed in Section 4.1.
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7  7 7 Groundwater

Groundwater samples collected during this investigation were tested for various

chemical compounds as summarized in Table 1. Groundwater samples were analyzed for

TPHg, diesel (TPHd), kerosene (TPHk), jet fuei (TPHj) and motor oil (TPHmo) by EPA

Method 8015M, VOCs by EPA Method 8260, SVOCs by EPA Method 8270, and organic

lead by the cA LIIFT Method. Groundwater chemical data are presented in Tables 3, 6,

9, and 11. Selected data results are presented on Figures 4, 7 and 10. Groundwater

analytical results are discussed in Section 4.2.

2.3.3 SoiI Gas

Soil gas samples collected during this investigation were tested for various

chemical compounds as summarized in Table 1. soil gas samples were analyzed for

TPHg by EPA Standaxd Method TO-3, VOCs by EPA Method 8260, methane and fixed

gases, which include oxygen, carbon monoxide, carbon dioxide, and nitrogen, by ASTM

Method D1946. Soil gas data are presented in Tables 4 and 7. Data results are ptesented

on Figures 5, 8, 11, and 12. Soil gas anallical results are discussed in Section 4 3'

2,3.4 Quality Control Sample Analysis

Field collected quality control samples were tested following an abbreviated anaiytical

program relative to the primary samples. Soil and grab groundwater duplicate samples

were analyzed aocording to the program presented in Table 1. Quaiity control duplicate

analltical data are incorporated in the corresponding tables and jigures as organized by

analyte and matrix type. Trip bla*s were analyzed for VOCs and TPHg' Equipment

blanks were analyzodfor a standard set of common field contaminants that include:

VOCs, Title 26 Metals including Cr VI, and TPHs. Data for trip and equipment blanks

are included in the original laboratory reports (Appendix B).

IRIS/CAMBRIA Iris\Carnbda\Po TSO#l9\Final Phase II Repofi



3.0 GEOLOGIC AND FNDROGEOLOGIC FINDINGS

3,1 SOIL

The entire Site is covered either with asphalt pavement or buiidings' The asphait

pavement was typically an inch or two thick with several inches to a foot of underlying

baserock. Soil materials encountered beneath the baserock consisted of various types of

imported fil1 materials placed over Bay Mud-t1pe soils. The Site was known to have

been constructed on hydraulically placed dredge spoils, and these materials were

encountered in each of the 46 borilgs . An additional fill material was encountered in

several borings above the dredged materials. This upper fi1lmaterial was a

heterogeneous, interlayered mix ofgravel, sand, and silt that often contained demolition

debris @ricks, wood fragrr.ents, giass, and slag-like waste). This type of fill material is

noted on the iithologic boring logs as [FILL]. Oniy one boring (MFC-24) met refusal in

this upper fiI1 material. Boring logs are presented in Appendix A.

Bay Mud was encountered at the Site at depths ranging from approximately 8.5

feet bgs, in boring MFC-13 located south of Building C-401 in the central portion of the

Site to l1 feet bgs in the boring MFC-45, located near the southeastem-most property

boundary. The coloration of the Bay Mud varies ftom olive gray to greenish gray. When

Bay Mud is discernable, it is designated as IBAY MltD] in the lithologic boring logs.

3,2 GROI]NDWATER

Groundwater was typically encountered during drilling activities flom 4.5 bgs to 13.0

bgs. Groundwater was notabiy depressod in areas under the building footprhts.

Groundwater was not encountered at several boring locations (MFC-10' MFC-24, MFC-

30, MFC-32 and MFC-42). I.r areas where temporary wells were installed, it was noted

that the general recharge of groundwater was slow and it was often difficult to colleot

enough groundwater for the entire analytical bottle set. Additional information on

groundwater elevations at the time of drilling is noted on the borilg logs. Boring logs for

locations drilled during this investigation can be found in Appendix A.
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4.0 RESI]LTS OF CHEMICAL TESTING

The following section provides the results of the chemical testing for soii, groundwater,

and soil gas sarnples collected on the Site during the March 2002 field investigation'

During this investigation, both a mobile laboratory and a stationary laboratory were used

to analyze reoently collected samples. The results presented in this section surularize

the findings of both laboratories. Table 1 summarizes the sample collection aad

analgical program. Tabular summaries of al1 results are presented in Tables 2 through

1 1. Limited compound detections from the Site me shown on Figures 3 through 12.

Appendix B of this rsport presents laboratory data sheets for soil, grouadwater, and soil

gas, and a1l quality control samples collected during the investigation.

Quality control sample anall4ical results and laboratory validation results did not

identifu any condition that required qualification of the analytical data.

4.r soIL

4.1.1 Total Petroleum Hvdrocarbons

One hundred thirty five soil samples collected from forty-six borings were tested

for TPHd. One hundred thirty four were also analyzed for TPHg and 112 were analyzed

for TPI{j, TPHk, and TPHmo. Each sample was analyzed for TPHs by USEPA Method

8015M. Selected samples were anailzed for TPHg by EPA Method 8260 by the mobile

laboratory, The soil sample anall'tical results for TPHs are presented in Tables 2 and

shown on Figures 3. A complete set ofthe laboratory anallical reports are located in

Appendix B.
TPHd was detected in 87 of 135 discrete samples. Detected concentrations of

TPHd ranged from 1.0 mg/kg at boring locations MFC-12 and MFC-19 at 4.0 to 5,700

mg,&g at boring location MFC-37 at 4.5 feet bgs. TPHg was detected in 6 of 134 discrete

samples. Detected concentrations of TPHg ranged from 1.7 milligrams per kilogram

(mglkg) to 310 mglkg at boring locations MFC-04 at 5.0 feet bgs and MFC-37 at 4.5 feet

bgs, respectively. TPHmo was detected in 50 of 112 discrete samples. Detected

concentrations of TPHmo ranged from 51 mglkg to 3,800 mglkg at boring locations

MFC-08 at 5.0 feet bgs and MFC-33 at 1.5 feet bgs, respectively. TPHj and TPHk were

not detected in any samples collected on the Site.

4.1.2 Volatile Organic Compounds

One hundred twenty five discrete soil samples collected ftom the forty-six soil

borings were anallzed for VOCs by USEPA Method 8260. The soil sample anall'tical
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results for VOCS axe presented in Table 5 and shown on Figure 6. A complete set of the

laboratory analy'tical reports are located in Appendix B'

Seventeen different VOCs were detected in 18 discrete soil samples. Eight ofthe

17 compounds detected had a single detection. Three compounds (naphthalene, toluene,

and xylenes) of the 17 were detected three or more times. of the 17 detected compounds,

only naphthalene was detected at a slightly elevated concentration (15 micrograms per

kilogram (pglkg) to 240 ltglkg, in MFC-12 and MFC-37, respectively).

4.1.3 Inorganic Metals and Organic Lead

one hundred twelve discrete soil samples collected from the forty-six soil borings

were tested for Title 26 metals (Antimony, Arsenic, Barium, Beryllium, Cadmium,

Chromium, Cobalt, Copper, Lead, Morcury, Molybdenum, Nickel, Selenium, Silver,

Thallium, Vanadium, and Zinc) by USEPA Methods 60101747l In additior; one

hnndred twelve discrete soil samples were malyzed for Chromium VI by USEPA

Method ?196. Twelve selected soil samples were also arnlyzed for organic lead by the

California Leaking Underground Storage Tank (LUFT) Method. Table 1 presents a

complete list of soil sampies analyzed for organic lead. The soil sample analyficai results

are presented in Table 10. A complete set of the laboratory analytical reports are located

in Appendix B.
Metals were consistently detected at low levels across the site. However, lead and

arsenic were generally observed at slightly elevated concentrations. Lead concenfrations

ranged from 1'1 mg/kg to 680 mg,rkg, at MFC-14 at 2'0 bgs and MFC-08 at 2'0 bgs'

respectively. Arsenic concentrations ranged from 1.0 mglkg to 880 mg/kg at MFC-19 at

4.0 bgs and MFC-20 at 7.0 bgs, respectively. Orgaaic lead was not detected in any soil

samples coliected on the Site.

4.1.4 Semivolatile Organic Compounds

Forly-six composite and two disffete soil samples collected from the forty-six soil

borings were tested for SVOCs by USEPA Method 8270. The soil sample analytical

results for SVOCs are presented in Table 8 and shown on Figure 9. A complete set of the

laboratory analytical reports are located in Appendix B.

Bleven different SVOCs were detected in five composite soil samples. Four of

the 11 detections were single occurrence detections. Four ofthe 11 compound

detections; 2-methylnaphthalene, fluorene, naphthalene, and phenanthrene, were detected

three or moie times. Naphthalene was detected at three locations, two of these locations,

MFC-04 and MFC-37, also had detections of naphthalene in soil samples anallzed for

VOCs.
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4.2 GROUNDWATER

4,2.1 Total Petroleum llydrocarbons

Forty-seven grab groundwater samples collected from thirty-four boring locations

were tested for TPHd. Forty-four groundwater samples were also analyzed for TPHg and

30 were analyzed for TPHj, TPHk, and TPI{mo. A11 TPH analyses were performed by

usEPA Method 8015M. The grab groundwater sample analyticai results for TPHs are

presented in Tabie 2 and shown on Figure 3. A complete set of tho laboratory analytical

reports are located in Appendix B.

TPHd was detected in 19 of 47 grab groundwater samples. Detected

concentrations of TPHd ranged ftom 69 pgll to 600,000 pgll at boring locations MFC-

l3 and MFC-31, respectively. TPI{g was detected in 11 of 44 grab groundwater samples.

Detected concentrations of TPHg ranged from 94 micrograms pet liter (prgll-) to 4,600

pgll at boring locations MFC-36 and MFC-33, respectively. TPHmo was detected in 6

of30 grab groundwater samples. Detected concentrations of TPHmo ranged from 510

pg/L to 7,100 p.gil at boring locations MFC-13 and MFC-19, respectively' TPHj and

TPIIk were not detected in any grab groundwater samples collected on the Site.

4.2.2 Volatile Organic ComPounds

Thirfy-nine grab groundwater samples collected from the thirty-six boring

iocations were tested for Vocs by USEPA Method 8260. The grab groundwater sample

analytical results for VOCs are presented in Table 6 and shown on Figure 7. A complete

set of the laboratory anal)'tical reports are located in Appendix B.

Twenty-three tlifferent VOCs were detected in 19 grab groundwater samples' Six

of the 23 detected compounds were single occurrence detections. Thirteen ofthe 23

detected compounds were detected tbree or more times, and three of these (benzene, cis-

1, 2-dichloroethene, and naphthaiene) were detected seven or more times'

4.2.3 Organic Lead

Thirteen grab groundwater samples collected from eleven boring iocations were

tested for organic lead by the LIIFT Method. Tabie 1 presents a complete list of grab

groundwatet samples analyzed for organic lead. The groundwater sample analytical

results are presented in Table 1 I . A complete set of the laboratory analltical reports are

located in Appendix B.

Organic lead was not detected in any ofthe grab groundwater samples collected

on the Site.
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4.2,4 Semivolatile Organic Compounds

Fourteen grab groundwater samples collected from 12 soii boring locations were

tested for SVOCs by USEPA Method 82?0. The grab groundwater sample analltical

results for SVOCs are presented in Tables 9 and shown on Figure 10. A complete set of

the laboratory analytical reports are located in Appendix B.

Five different SVOCs were detected in six gtab groundwater samples' One of the

five compounds detected was a single occurence detection. The other four compounds

were detected five or more times. Naphthalene was detected at four locations; all of these

locations also had detections ofnaphthalene in grab groundwater samples anallzed for

VOCs.

4.3 SOIL GAS

4.3,1 Total Petroleum Hydrocarbons

Twenty-three soil gas samples collected from 23 boring locations were analyzed

for TPHg by USEPA Method TO-3. The soil gas sample anallical results for TPHg are

presented in Table 4 and shown on Figures 5 and i 1. A compiete set of the laboratory

anal)tical rsports are located in Appendix B.

TPHg were detected in 1 6 of +he 23 soil gas samples. Detected concentratiols of

TPHg ranged from 6.9 parts per million by volume (ppmv) to 28,000 ppmv at boring

locations MFC45 and MFC-I6, respectively. As shown on Figure 11' TPHg in soil gas

was detected at locations beyond the estimated extent of the free product plume (ITSI'

2002), however the pattem ofTPH detection in soil gas generally follows the

approximate shape of the free product plume,

4.3.2 Volatile Organic Compounds

All 23 soil gas samples were tested for VOCs by USEPA Method 8260. The soil

gas sample analytical results for VOCs are presented in Table 7 and shown on Figure 8.

A complete set ofthe laboratory analytical reports are located in Appendix B.

Fourteen different VOCs were detected in 11 soil gas samples. Nine of the 14

detected compounds were single occurence detections. Two of the 14 detected

compounds @enzene and xylenes), were detected three or more times, and benzene was

detected seven times at concentrations ranging from 0.5 1t'g/L to 170 pglJ- at MFC-35 and

MFC-16, respectively.
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4.3.3 Methane

A11 twenty-three soil gas samples were tested for Methane by ASTM Method

D1946. T|he soil gas sample analytical results for methane are presented in Table 4 a:rd

shown on Figure 12. A compiete set of the laboratory analyical reports are located in

Appendix B. Methane was detected in 76 of 23 soil gas samples, at concentratlons

ranging from 0.0007 percent by volume (%v) to 78%v at boring locations MFC-05 and

MFC-29, resp ectiveiy.

As shown on Figure 12, of methane was detected in soil gas samples collected

from locations boyond the estimated extent of the ftee product plume (ITSI 2002)'

Nearly all ofthe free product plume area corresponds to areas w.ith detected levels of

metharre greater than 5%. The lower explosive limit and upper explosive limit of

methane in free air ne SYo aJId 15%, respectiveiy. Concentrafions of methane in soil gas

rypically will evolve during underground construotion, as soil is oxposed to the

atrnosphere. The presence of methane in the subsurface should be considered during the

planning stages for site redevelopment.

4.3.4 Fixed Gases

A1l twenty-three soil gas samples were tested for Fixed Gases (carbon dioxide,

carbon monoxide, nitrogen, and oxygen) by ASTM Method D1946. The soil gas sample

analytical results for Fixed Gases are presented i:r Table 4 and shown on Figure 5 ' A

complete set of the laboratory analytical re,ports are located in Appendix B.

Carbon dioxide concentations ranged from 0.039%v to 17%v at MFC-23 and

MFC-18, respectively. Nikogen concentrations ranged from L|o/ov to 92okv at MFC-17

and MFC-01, respectively. Oxygen concentrations ranged from 0.35%v at MFC-18 to

22Yov atNtrC-Z3 and MFC-38, respectively. carbon rnonoxide was not detected in any

soil gas samples collected on the Site'

As shown on Figure 5, detections concenttations ofcarbon dioxide in soil gas

decreased in the area ofthe free phase hydrocarbon plume where free phase hydrocarbon

thickness increased. Altematively, the detected concentrations of oxygen in soil gas wele

highest in samples collected from the same locations. This pattern suggests that the

vadose zone is in an aerobic state whore free phase hydrocarbon thiclaness is greatest.

The vadose zone is increasingly anaerobic on the fringes of the plume'
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5.0 NA.TURE AND EXTENT OF CMMICALIMPACTS

Resuits ofthe soi1, groundwater, and soil gas sampling conducted for this program

identified a pattern of chemical impacts that are consistent with past site use and known

petroleum hydrocarbon releases from USTs. Free product distribution patterns

characterized by ITSI (2002) and included on Figures 11 and 12, are consistent with

gadient-driven gfoundwater fianspoft of separate-phase pekoleum hydrocarbon releases

from known UST locations. Distributions of TPHg in soil gas, TPHg and TPHd in

groundwater, and TPHd and TPI{mo in soil suggest a broader pattem ofpetroleum

hydrocarbon releases or migration than is evidenced by the free ptoduct distribution

pattem. This broader pattern may be the result of fluctuating groundwater flow directions

and elevation over time that expanded the diskibution ofdissolved phase hydrocarbons

beyond the free product Plume area.

Low level concentrations and inconsistent distributions of VOCs and SVOCs

observed in the sampling results did not identif a clear source area for tlle detected

chemicals. The areal extent ofVOC and SVOC detections in soil and groundwater

samples does coincide roughly with the TPH detection pattern in soil and groundwater,

aithough no systematic area of elevated concentrations was identified'

TPHg and methane detections in soil gas were relatively corsistent to the pattem

of free product. Soil gas pattems followed the observed deflection of the ftee product

plume westward along the southem edge of Building c-401, suggesting that geologic and

possibly building foundation controls have an effect on chemical migration in this area.
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6.0 STMMARY

Data coliected during the Phase II Environmental site Assessment indicate the site is

impacted from past use, primarily from elevated concentrations ofpeholeum

hydrocarbons in shallow subsurface soi1s, groundwater and soil gas. Detected

concentrations ofpetroleum hydrocarbons on the Site were found in areas that extended

beyond previously known areas of impact. Limited detections of VOCs and SVOCs in

soil and groundwater, metals in soi1, and methane in soil gas are potential concems for

site redevelopment. Considering that the sampling locations and chemical analyses

performed on samples were selected based on the findings of the Phase I ESA, the

occurrence and 1eve1s of chemical concentrations in the sanrples are consistent with the

anticipated conditions. A site specific, human health risk assessment should be

conducted to identify which chemicals and related concentrations may require

consideration for redevelopment and building desigr.
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kis Environmental prepared this baseline human health risk assessment (HHRA) on behllf of the
port of Oakland ("the Fort"), to support the design, engineering, consffuction, and safe_$ture use

of the proposed Field Support Services Complex ("the Complex") on the subject Site ('the

Site,). The Site is approximately 12 acres in size and islocated at 2225 and 2227 SevenJh Street'

immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit $enf.;
right-of-way, on Port property in Oakland, Califomia (Figure 1). Approximateiy eight abres of

the Site are designated for construction ofthe Complex'

The proposed project invoives the demolition ofnvo existing structul'es and,one-quarter ofa

thirtl structure, the excavation of existing building footings and demolition debris, the

importation of clean fill, and the construction of a new Field Support Services Complex.

The purpose ofthis risk evaluation is to determine whether the residual chemicais at the Site

could adversely impact human health during development and throughout the proposed future

use ofthe Site. Sp;cifioally, this report assesses the human hsalth risks associated with possible

exposures to port employeis ftom chemicals detected in soils, soil gas, and groundwater during

thi March 2002 phase II investigation of the Site (Iris Environmental,2002a). As exposure to

these chemicals ofpotential concem (coPCs) could potentially occur both during site

development and future use of the complex, the health risks associated with the development

and future land use phases are both evaluated.

The Site was also evaluated rmdgr worst-case baseline conditions (the "baseline evaluation"),
where specific design elements that will be incorporated into the site development axe not

included. These specific deeign eierneots include the planned passive soil vmting systEtns thd

will be placed benea.th the proposed builrling and the asphalt oap thar will oomphely'eoVer the

Site. We then evaluated thi Site rmder actual Site development conditions (the "Site

development evaluation") reflective of and consistent with the aforementioned design elements.

Note that these design elernents will only affect the evaluation of the commercial worker

scenano.

All COPCs are evaluated based on their potential to cause cancer or chronic noncancer health

offects in human populations under the development and future land use exposure scenarios.

solect volatile organic compounds (Vocs) were also evaluated for potential explosive hazards.

Furthormore, the generatron of methane at the Site was evaluated as an additional transport

mechanism that may potentially enhalce chemical transport of VOCs.

In preparing this HHRA, Iris Environrnental used standard risk assessment techniques and

regulatory assumptions recommended by the United States Environmental Protection Agency

(USEPA) and the Catifomia Environmental Protection Agency (CalrEPA), as. well as

conserva-tive modeling approaches. Given the multiple conservative assumptions, the potential

heaith risks presented in this analysis me 1ike1y overestimates of the actual risks that may tre

associated with the proposed development ploject. Risk assessment results for the three receptor

populations identifrid in Section 3-2 are summarized in the table and bullets on the following

page.

EXECUTTVE SUMMARY
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Baseline Evaluation Results

Hazard Ratio 
(3)

Cancer Risk (l)

Development Phase

On-Site Construction Worker
(Intrusive)

Future Land Use Phase

On-Site Commercial Worker

On-Site Intrusive Worker

3..1 x L0_06 
(!)

2.6 x ll-os

1.5 x 10-06

Future Land Use Phase

On-Site Commercial Worker 3.5 x 10-ft

Nsle:
(l) Cancer fusk is defmed as the incremental Eobability that an individual will develop cancer over the coume ofa lifetime as a
result ofexposure to the potential carcinogen. The USEPA defines the range ofacceptable cancer risks to be between 1 per
10,000 (lE-04, or 104) and I per 1,000,000 (1E-06, or l0-6)- Therisk levelgenerally considered acceptable by Cal/EPA DTSC
is t in 100,000 (lE-5, or l0-5)-

(2) Noncancer Hl (Hazard lndex) is the parameter used to evaluate tle potential for adverse noncancer health effects. The HI
represelts a ratio ofthe projected exposure to an "acceptable" level ofexposure; the USEPA defines the acceptable Noncancer
Hazard Index as 1.0 or less (i.e., the projected exposure is below the "acceptable" exposure).

(3) Maximum explosive hazard ratio is the parameter us€d to evaluate potential levels of combustible gasedvapors. It is the ratio
ofthe predicted combustible gas concentrations to the chosen hazard thresholds. Explosive hazard thresholds are not regulated
by USEPA or CaYEPA DTSC.

(4) 3.7 x l0 6 is sci€ntiflc notation apFoximately equivalent to the fraction l/270,000 (3.7 x I O6/l = 1/2?0,000; a calculated
incremcntal cancer risk of I per 270,000 can thus be int€rFeted).

l. Baseline incremental cancer risks estimated for on-Site construction workers during
development and on-Site commercial and intrusive workers during future use, respectively,
are 3.7 x1046,2.6 x 10-0s, and 1.5 x 1046. These risks are al1 within USEPA's acceptable risk
range of I x 104 to 1 x 10-6. The risks for construction workers during development are
below 1 x l0-5, a risk level generally considered acceptable by CaVEPA DTSC for
commercial land-use scerurrios. For on-Site construction workers, exposures should be
mitigated through standard health and safety practices that will be documented in their Health
and Safety Plan. Incorporating planned Site development design elements such as passive
vapor controls and the Site-wide asphalt cover into the risk analysis results in cancer risks
we l lw i th inUSEPA 'saccep tab le r i sk rangeo f l x l 0 * to l x l0 -oandbe1ow1x l0 - ' , a leve l
generally considered acceptable by CaJ/EPA DTSC for commercial land-use scenarios.
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Exposures to noncancer agents result in noncancer HIs within health guidelines (i.e., less than

one) for the tluee exposed populations. For on-Site construction workers, exposures will be
mitigated further *rough standard health and safety practices that will be documented within

the Healttr and Safety Plan; and,

The predicted worst-case on-Site concenhations of explosive vapors are below the lespective
lower explosive limits (LEL) with a safety factor of four. While actual explosive hazard to
the on-Site inkusive and construction worker is like1y low, potential hazards shouid be
mitisated within the Health and Safetv Plan.
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1,0 INTRODUCTION AND OBJECTIVES

kis Environmental prepared this human health risk assessment on behalfofthe Port of oakland

(,,the Port"), in support of the design, engineering, construction, and future use of the proFosed

ii"tO Supp".t Services Complex and associated grounds ("the Complex" and "the Site," -
respectiveiy). The Site is approximately 12 acres in size and is located at 2225 wnd 222'7 Seventh

Street, immidiately west of Maritime Street and south of the adjacent Bay Area Rapid Transit

(BART) right-of-way, on Porr property in oakland, califomia (Figure 1). Approximately eight

ofthe 12 acres are designated fot the Complex'

The proposed project involves the demolition of two existing structures aad one-quarter ofone

structure, the excavation of existing building footings and demolition debris, the importation of

clean fill, and the construction ofa new Complex, to be used by the Port for field services and

associated support activities.

The purpose ofthis risk evaluation is to determine whether the residual chemicals at the site

could adversely impact human health during development and proposed future use ofthe Site.

Specifically, this report assesses the human health risks associated with possible exposuxes to

eort employees from chemicals detected in soils, soil gas, and groundwater during the March

2002 Phase n investigation of the Site (Iris Environmental, 2002a). As exposure to these

chemicals of potential concem (coPCs) could potentially occur botl during site development

and future use of the complex, the health risks associated with the development and future land

use phases are both evaluated.

The Site was also evaluated under worst-case baseline conditions (the '"baseiine evaluation"),

where specific design elements that will be incorporated into the site development are not

inchdea. These specific design elernents include the planned passive soil venting systems that

will be placed beniath all constructed buildings and the asphalt cap that will completely cover

the Site. The Site was then evaluated under actual Site development conditions (the "Site

developmant evaluation") reflective of and consistent with the aforementioned design. eiements'

Note that these design elements will only affect the evaiuation of the commercial worker

scenario.

All COPCs are evaluated based on their potential to cause cancer or cbronic noncancer health

effects in human populations under the development and future land use exposure scenarios. We

also evaluated seGct volatile organic compounds (VOCs) for potential explosive hazards.

Furthermore, the generation ofmethane at the Site was evaluated as an additional transport

mechanism that may potentially enhance chemicai transport of VOCs.

The methodology used in this HHRA is consistent with risk assessment guidelines provided by

the United States Environmental Protection Agency's (USEPA) "Risk Assessment Guidance for
supedund, volume I, Human Health Evaluation Manual (Part A), Interim Final" (USEPA 1989)

*d ty ttrr CAifomia Environmental Protection Agency (CallEPA), Depaltment of Toxic

Substances Controi's (DTSC) "supplemental Guidance for Hurnan Health Multimedia Risk

A$essments of Hazardous Waste Sites and Permitted Facitities" (CaIIEPA 1992). As described

by USEPA, aiuman health risk assessment estimates the potential for adverse health effects to

oo"* * a result of exposure to coPCs. According to the USEPA (1989), and as summarized
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below, there are four basic steps in the quantitative human health risk assessment process: (1)
data coilection and analysis, (2) exposure assessment, (3) toxicity assessment, and (4) risk
characterization. These steps are summarized briefly as follows:

Data Collection and Analysis: For this HHRA, environmental sampling data from the
2002 Phase II ESA were reviewed to identify COPCs and their concentrations at the Site;

Exposure Assessment: Site physical features were evaluated to develop a conceptual Site
model which identifies the pathways by which potential receptors could potentially be
exposed to Site-specific constituents. The magnitude ofthe potential human exposures
was estimated;

Toxicit.v Assessment: This phase of the risk assessment presents the relationship between
the magnitude of exposure and potential adverse effects (dose-response assessment). As
a part of the toxioity assessment, toxicity values were determined or derived and were
then used to estimate tlre likelihood of adverse effects which potentially could occur at
different exposure levels; and,

Risk Characterization: The exposwe and toxicity assessments were combined to
characterize and quantify the potential for adverse health effects as a result ofpotential
Site-specific exposrires. The risk characterization estimates the likelihood that the
estimated potential exposures to COPCs at the Site will result in either cancer or other
noncancer adverse health effects.

The rernaining sections of this report are as follows: Section 2.0 provides descriptions ofthe Site
and ttre proposed project, and summarizes sampling activities that have been conducted at the
Site. Section 3.0 identifies the populations that may potentially be exposed to Site COPCs, and
the pathways by which potential exposures may occur. Section 4.0 identifies the COPCs that
have been included in this HHRA. Section 5.0 presents the methodology for estimating
representative exposure concentrations for chemicals present in soi1, soil gas, and groundwater.
Section 6.0 presents the toxicity values and explosive limits used in the calculation of the cancer
risks, noncancer hazard indices, and explosive hazards. Section 7.0 presents the methodology
used to calculate the cancer risks, noncancer hazard indices, and explosive hazards and
summarizes tlle results of the HHRA. The references used in this report are presented in Section
8.0. There are four Appendices that accompany the report. Appendix A presents the data
collected dwing the Phase II ESA, from which a representative subset was selected to
characterize the representative concentrations present in the Site media. Appendix B presents the
modeling used by kis Environmental to estimate the mass flux emissions of COPCs from the
Site and the corresponding predicted air concentrations to which the various human populations
may be exposed, and Appendix C discusses the uncertainties inherant in the health risk
assessment. The output from LEADSPREAD, the CaVEPA DTSC-developed model used to
evaluate potential health effects from exposure to 1ead, is presented in Appendix D.
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2.0 SITE CIIARACTERIZATION

This section provides a brief description ofthe Site layout and other physical features, a$ well as
a summary of the development and proposed future land use of the Site. This informati$n is
used as the basis for identifuing the exposure patlways that are relevant at the Site. In addition,
previous and recent Site investigation activities are discussed below.

2.1 Site Location

The Site is approximately 12 acres in size and is located at 2225 md'2227 Seventh Sheet,
immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit (BART)
right-of-way, on Port property in Oakland, Califomia (Figure 1). Access to the Site is from
Maritime Sheet.

2.2 Site Description

The Site is generally surrounded by railroad, trucking, ocean shipping, and other facilities used
for freight transportation. The Site is bound by the Port's Joint Intermodal Transport Railway
(JITR) and the Bay Area Rapid Transit (BART) right-of-way to the north (ust south of Seventh
Street), Maritime Skeet to the east, and Port-owned @ut former Navy Fleet Industrial Supply
Center Oakland [FISCO]) property to the south and west, as shown on Figure 2. Thus, the
human populations present in areas surrounding the Site are industriaVcommercial workers; there
is no nearby residential land use. As part ofthe Port's Vision 2000 expansion plan, the areas to
the south and west have been raised approximately three to five feet relative to the Site with lill
dredged from the Oakiand estuary.

The Site is cunently paved and relatively flat. The current description of the Site encompasses
three Port-owned buildings (Figure 2) that are scheduled for demolition or modification prior to
development of the Compiex:

e Port Building C-40i is located at 2277 Seventh Street, in the northem portion ofthe Site.
The building is approximately 44,0@ square feet. Approximately 7 5%" of the structue is
a raised, open-walled transloading platform now leased by Three Rivers Trucking
Company (TRT). Approximately 25Vo of the structure is office space and vehicle
maintenance bays which will be demolished;

o Port Building C-407 is located at 2277 Severrth Street in the center ofthe Site. Tlhe
building is approximately 19,000 square feet, and is currently vacant. The building
contains an unused truck wash, several open tuck bays, and a watehouse area with
offices on a mezzanine level; and

r Port Building C-406 is located at 2225 Seventh Street on tho eastem side of the $ite. The
building is approximately 28,000 square feet. The northem two-thirds are unused and
damaged by fire (loading dock and former multi-floor office space), and the southem
third was used untii recently as a loading dock by TRT.

The history of these buildings and past Site use is presented in Section 2.4.
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2.3 Planned Development and Future Use

The planried development and proposed future use of the Site includes the demolition of
Building C-406 and Building C-407, demolition ofthe eastem one-quarter ofBuilding Q-401,
and the removal of demolished structure footings and excavation of the asphalt pavemeriJ.
Following dernolition, the overall grade at the Site will be raised through the importatiolr of one
to two feet of clean fill. Construction of the Complex will encompass an eight acre portion of
the Site, located on the eastern portion of the Site. The conceptual layout of the Complex is
illustrated by the Port Development Plan presented in Figure 3. Development of the Complex
will last approximately 6 months (120 construction days). A brief description of tho
development activities (obtained from the Port) is summarized below.

2.3.1 Demolition

Buildings C-406 and C-407 will be completeiy demolished, and the eastern one-quarter of
Building C-401 (the enclosed office portion of the structure) will be demolished. A11 debris wiil
be transported off-Site for disposal. The footings ofa1l demolished structures will be removed
and transported off-Site for disposal. The monitoring well free-product recovery system has
recently been relocated to avoid potential damage during dernolition.

2,3.2 Excavation of Pavement and Importafion of Fill

Approximately eight acres of pavement will be removed to prepare the Site for imported fill and
regrading. The exposed surface and building footing excavations will be covered w.ith clean
imported fill and re-graded to provide adequate drainage. The overall effect will be to raise the
average height of the Site approximately one and one-ha1f feet.

2.3.3 Constrrction

Approximately eight acres of the Site will be dedicated to the Complex. The proposed qize of
the structure is 61,000 square feet. A passive soil vapor venting system with a permeable sand
and gravel layer below the structure footprint will allow for enhanced control of volatile
subsurface chemicals. The rest of the Site will then be complaely paved over with asphalt.

2.4 Site History

All information contained in the Site History section of this report was obtained from the Phase I
ESA (Iris Environmental, 2002b). Complete references and further information maybe found in
the Phase I ESA.

2.4.1 Pre-demolition BuildingHistory

Prior to demolition activities, the Site includes three buildings that are owned by the Port of
Oakland (Figure 2). These buildings are evident on a 1989 aerial photograph, but were likely
constructed at ieast 25 years ago. Aerial photographs dated 1949 and 1959 indicate that railroad
tracks and freight storage were located on the Site. Aerial photos between 1959 and 1989 were
unavaiiable. Descriotions ofthese buildines are included below for reference.
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2.4.1.1 C-401 Q277 Seventh Street)

Building C-401 was vacant and unused until recently, when TRT moved into the westerir ponion
of the building. The building was last occupied by Pacific Container Company @CC), dnd was
occupied by Sealand prior to PCC. The building was occupied by Shippers Imperial prior to
S ealand.

The eastem end ofbuilding C-401 was formerly used for truck repair and has several service
bays with roll-up doors. Office space is also located in the eastem end ofthe building. The
westem portion ofthe building has an elevated floor, comrgated steel roof, and no walls, and
was formerly used as a loading dock.

Four rutderground storage tanks (JSTs) were removed from the area adjacent to the south side of
Building C-401 in 1993, as shown on Figure 2. An active product recovery system is located
adjacent to the south side ofthe building. The system was installed in 1996to collect free
product fiom an active skimmer in one groundwater monitoring well (MW 4 rt2277 Seventh
Street) and a passive skimmer installed in one groundwater monitoring well (MW-1 at 2277
Seventh Street). The monitoring wells are used to extract free product associated with releases
from the former USTs. Alameda Cormty Health Care Services Agency (ACHCSA) is currently
the lead regulatory agency for the Site.

2.4.1.2 C-406 Q225 Seventh Street)

The Port reacquired the lot and building from lessee Dongary Investunents in June 1999 after it
had been damaged by fire in late 1997 or early 1998. The nor*rem two-thirds of Builtling C-406
were damaged in the fire, including the two-story office space portion near the center of the
building.

2.4.1.3 C407 (2277 Seventh Street)

Building C-407 is separated into three distinct sections by one fixed and one temporary wall.
The middle and westem sections were vacated in early 2002 by a hotel operator which used the
building to store fumiture and durable goods. The eastem portion of Building C-407 was
formerly used as a truck washing and maintenance facility. A drive-through truck wash is
located in the eastem end of the building. The washing faciiity has been out of use for at ieast
four years. A vehicle maintenance pit, which is currentiy covered by plyvood, is located inside
the eastem portion of the building. The maintenance pit is approximately four feet wide, 40 feet
long, and 5 feet deep.

The building was formerly subleased from Dongary Investments to Sealand and became part of
the operations at 2277 Seventh Street. A total of nine USTs were removed from the area
adjacent to the northeast and east sides of Building C-407 in 1990 and 1992. Alameda County
Health Care Services Agency (ACHCSA) is currently the lead regulatory agency for the Site.

Currently, the road located adjacant to the Site to the east is Maritime S|reet. A vacant lot is
located west of the Site, but a bridge (the BARTAITR "flyover") and roadway (former extension
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of Maritime Street) extended along the west side of the Site until their demolition was c<irmpleted
in July 2000. Maritime Street and Middle Harbor Road were rerouted as part of the Port's Vision
2000 plan, and the flyover bridge and roadway were removed at that time.

2,4.2 Urderground Storage Tanks and Free-Phase Product

A total ofnine USTs were removed from an area adjacent to Building C-407 in 1990 and i992,
including a "nest" of seven diesel tanks and two oil tanks. Free product diesel has been
recovered from an active pumping system located adjacent to Building C-401 since the
excavation ofthe tanks. Quarterly monitoring is currently conducted by Harding ESE. Alameda
County Health Care Services Agency (ACHCSA) is currently the lead regulatory agency for the
Site.

Four USTs were removed from the area adj acent to the south side of Building C-401 in
September 1993. Holes ftom corrosion were noted in some ofthe excavated tanks, and free
product was noted on the surface of gtoundwater during excavations and investigations (Uribe,
1994). Previous soil and groundwater investigations have identified the presence of a diesel fuel
plume containing free product between Buildings C-407 and C-401 (see Figure 4).

A recovery system connected to monitoring wells is part ofongoing mitigation efforts. A
quarteriy groundwater monitoring report from late 2001 (Harding ESE, 2001) noted measurable
ftee product in the two wells used for product recovery atthe 2277 Seventh Street area. The
active skimmer in one well (MW-3) had removed in excess of 7,000 gallons of product between
December 1997 and mid-2001, and product thickness in the same well in the first seven months
of2001 ranged from 1.25 to 1.50 feet. The quarterly monitoring report also indicated
measurable quantities (in at least one well) of the following compounds: totai petroleum
hydrocarbons (TPH) as gasoline, TPH as diesel, benzene, toluene, ethylbenzene, xylenes, and
methyl tertiary butyl ether (MTBE).

An expmded free product recovery syste,m is proposed to repiaoe the eldsting system. $wen
recovery wells equipped with pneumatic, self-coilUolled ftoa product skimmer pumps a4d eight
replacement groundwater monitoring wells are proposed for lhe redeveloped Site in orddr to
continr.re the mitigation and Site monitoring progrrn {ITSI, 2002).

Data obtained from monitoring wells associated with the recovery system have been
supplemented by data obtained during the Phase II ESA (kis Environmentai, 2002a). When free
product was encountered during the Phase II ESA, Innovative Technical Soiutions, hc. (ITSI)
collected produot samples and logged findings. Results are found in the I dditional Site
Characterization and Remedial Action Plan for 2225 and.2277 Seventh Street, Oakland,
California (ITSI, 2002). ITSI identified the plurre as consisting generally of medium rqnge
boiling point petroleum hydrccarbons, such as diesel or kaosene. Migration of free product
appearc to have been retarded by low permeability sediments in the plume region (ITSI, 2002).
A figure in ITSI 2002 (duplicated as Figure 4) indicates a region offree product at least thee
inches thick between Building C-401 and Building C-407. An area of trace plume thickness
extends from the area adjacent to the south side of Building C-401 to the area near the southeast
comer of Building C-407 and the northem half of Building C-406 (see Figwe 4).
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Geology and Ilydrogeology

The geology and hydrology ofthe Site was most recently characterized during the Phase II ESA
(kis Environment a1,2002a), and the information presented below was obtained *om the Phase II
ESA.

2.5.1 Underlying Geologic Materials

The entire Site is covered either with asphalt pavement or buildings. The asphalt pavement was
typically an inch or two thick with several inches to a foot ofunderlying base rock. Soil
materials encountered beneath the base rock consisted ofvarious types of imported fiI1 materiais
placed over Bay Mudtype soils. The Site was known to have been consfucted on hydraulically
placed dredge spoils, and these materiais were encountered in each of the 46 borings, An
additional fil1 material was encountered in several borings above the dredged materials. This
upper fiI1 material was a heterogeneous, interlayered mix of gravel, sand, and silt that often
contained demolition debris (bricks, wood fragnents, glass, and slagJike waste).

Bay Mud was encountered at the Site at depths ranging from approximately 8.5 feet below
ground surface (bgs), in boring MFC-13 located south ofBuilding C-401 in the central portion of
the Site, to 1 I feet bgs in the boring MFC-45, located near the southeastern-most property
boundary. The coloration ofthe Bay Mud varies from olive gray to greenish gray. Muds and
clays generally have low permeabilities, theoretica.lly restricting verticai groundwater migration
and limiting horizontal migration. For the purposes of this risk assessment, we have assumed for
the baseline evaluation that the soils at the Site may be conservatively represented by sandy
1oam. As a passive soil vapor venting system with a permeable sand and gravel layer will be
incorporated into the site development evaluation, the soils undemeath the Cornplex wil]l
as$xned to be s&nd for this evaluation.

2.5.2 HydrogeologicalSetting

Based on a review of the 1993 Oakland West USGS topographic map, grormd elevation at the
Site is less than ten feet above mean sea level. The topography of the Site is generally flat. The
Site was developed in the 1930s using hydraulically-placed dredge sediments. The nearest
surface water, which is located approximately one-half mile northwest of the Site, is the Oakland
Outer Harbor, which is part of the San Francisco Bay. The Oakland Middle Harbor and Inner
Harbor Charmel are also located approximately one-half mile west and south of the Site,
respectively.

Groundwater was typically encountered during Phase II driliing activities from 4,5 feet bgs to
13.0 feet bgs. Groundwater was notably depressed in areas under the building footprints.
Groundwater was not encountered at several boring locations (MFC-10, MFC-24, MFC-30,
MFC-32 and MFC-42). In areas where temporary wells were installed, it was noted that the
generai recharge of groundwater was slow and it was often difficult to collect enough
groundwater for the entire analytical bottle set. Additional information on groundwater
elevations at the time of drilling is noted on the boring logs found in the Phase II ESA. For the
purposes ofthis risk assessment, the depth to groundwater was determined based on site specific
data: to estimate the flur of COPCs from groundwater to the surface, an average depth of
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soundwater across the Site of 8.75 feet was used: to estimate the flux from to the
Compiex, the average gromdwater depth below the Complex (7 feet) was used.

Storm water runoff at the facility is currently discharged to storm drains located in the paved
areas on the Site. Storm drains discharge to the San Francisco Bay.

2.6 Site Investigation Activities

The Site has been the subject of multiple soil and groundwater investigations over the past
decade. brvestigation ofthe Site in the 1990s followed the removal of 13 underground storage
tanks (USTs) from 1990 to 1993. These investigations focused exclusively on total petroleum
hydrocarbons and do not address the Site as a whole, or address other potential COPCs.
Therefore, these investigations are inadequate for use in this risk assessment: they are briefly
discussed below. To assess the COPCs that may be present at the Site and to thoroughly
rmderstand the lateral and vertical extent ofsaid COPCs across the Site, Iris Environmental and
the Port in 2002 implemented an expanded environmental Site assessment, or Phase II (Iris
Environmental, 2002a). This Phase II is discussed in detaii below.

2.6.1 Previouslnvestigations (1993-2002)

kis Environmental identified a number of investigations and reports and used the following
select documents for investigating the extent ofTPH in Site soils and groundwater following the
excavation of the USTS and the discovery of associated releases:

o Ramcon Engineering and Environmental Contracting (1993), Soil and Groundwater Site
Assess ment: Dongary Investments-OaHand;

o Uribe & Associates (1994), Report of Additional Investigation and Groundwater
Monitoring Well Installation and Sampling at 2277 Seventh Street, Oakland, California;
and

o Harding ESE (2001), Third Quarter 2001 Quarterly Groundwater Monitoring and
Product Recovery Report, 2277 and 2225 Seventh Street.

These reports address activities and Site conditions directly related to the USTs removed from
the Site and potential impacts to the Site from leaks associated with these tanks. Laboratory
analysis of samples collected during this effort was limited to total petroleum hydrocarbons
(TPH). Free-phase hydrocarbons in soil and dissolved-phase hydrocarbons (primarily as diesel
fuei-grade petroleum hydrocarbons, but with some gasoline-grade peroleum hydrocarbons) were
identified in soil and groundwater at the Site in these investigations, and a monitoring and
extraction system was designed and implernented to address TPH impacts at the Site. The
investigations were focused on hydmcarbon impacts in the vicinity of the former USTs. In order
to further characterize the hydrocarbon impacts, the following investigation listed below was
conducted in exly 2002:

r Innovative Technical Solutions, Inc. [ITSI] (2002), Addilional Site Characterization and
Rernedial Action Plan, 2225 and 2277 Seventh Street, OaHand, California.

The ITSI report focused on identifrcation of the condition and extent of the free-phase and
dissolved-phase peholeum hydrocarbon plumes and fuel fingerprinting of product samples.
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Again, sample collection was limited to the vicinity of the former USTs and laboratory anallsis
of samples collected during this effort was limited to TPH.

2,6.2 Rational for Focused Investigation

Upon review ofthe Site investigations mentioned above, it was determined that the analytic data
was inadequate for a complete baseline HHRA, as the dataset was based soiely on petrolerm-
related investigations and TPH analyses, did not attempt to characterize other potential chernicals
of concern, and did not adequately investigate other areas ofthe Site away from the TPH
releases. Therefore, the ACHCSA-approved Phase Il ESA Worlalan (Iris Environmental,
2002c) was developed with the foliowing objectives:

o evaluation of Site media for a compreheruive set ofhazardous chemicals, including
volatile organic compounds (VOCs), semi-volatile organic compoutds (SVOCs), total
peholeum hydrocarbons (TPH), and metals;

. definition ofthe lateral and vertical extent ofthe existing hydrocarbon plume in both soil
and groundwater; and

o characterization of media likely to be encountered during Site developmant and during
future Site use, to support risk assessment for redevelopment planning.

By meeting these objectives, the dataset collected during the Phase II ESA is the only dataset
that includes a comprehensive list ofCOPCs and adequately characterizes al1 parts of the Site.
Therefore, the data from the 2002 Iris Environmental Phase tr ESA was the only dataset that
could be used to estimate chemical concentrations for the purpose of exposure modeling and
human health risk assessment. A complete summary of the data collected as a part of this Phase
II ESA, illustrating the extent and breadth ofthe sampling conducted, is presented below.

2.6.3 Summary of Phase II Sampling (2002)

Subsurface data for the Phase II ESA (Iris Environmental, 2002a) were collected during a single
sampling event conducted from March 25 through March 28, 2002. A total of 46 borings were
drilled as part of the program. Locations ofborings are presented on Figure 2. Durilg the
investigation, an on-Site mobile laboratory was used to analyze selected samples to provide real
time data on sample concenfations of VOCs and TPH. The sample collection locations could
then be adjusted as necessary to refine the field investigation. An off-Site laboratory was used
for the remaining analyses. Chernical analyses included TPH, and VOCs, as weil as SVOCs,
metals, and fixed gases (including methane). As polychlorinated biphenyls (PCBs) were not
previously detected at the Site, they were not included in the Phase II list of analytes. No history
ofpesticide use or storage was identified in the Phase I ESA, and therefore pesticides were not
considered in Phase II ESA analyses.

Table 2-1 provides an overall summary of all sample collection and chemical analyses from the
Phase II ESA. Table 4-2, presented in Section 4.0 of this report, presents a detailed summary
and breakdown of the results of anal1.tical testing of samples collected during the Phase II
sampling event.
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In this section, tlre recent Phase II Site investigation activities undertaken at the Site me
presented. This includes soil sampling, groundwater sampling, and soil gas sampling. Each
section discusses the locations of sampling, the number of sarnples collected, and the laboratory
methods used to analyze the samples.

2.6.3.1 Soil Sampling

Between one and three soii samples were collected from each of the 46 boring locations
advanced during the Phase [I investigation for laboratory analysis. Il general, a shallow soil
sample was collected from a depth of approximately 0.5 feet below grould surface Ogs), an
intermediate sample was collected from approximately 2.5 feet bgs, and a deeper sample was
collected from approximately 5.5 feet bgs. Samples anallzed for SVOCs were vertically
composited at each sample location for analysis due to cost considerations. Additional soil
duplicate samples were collected for quality conhol analyses. Soil samples collected from
saturated materials were not submitted for chemical analyses.

Soil samples collected during this investigation were tested for various chemical compounds as
summarized in T able 2-I. Soil samples from each boring were analyzed for TPH as gasoline,
diesel, kerosene, jet fuel, and motor oil (TPH{dlWj/mo, respectively) by EPA Method 8015M;
VOCs by EPA Method 8260/82608; SVOCs by EPA Method 8270; and Title 26 Metals by EPA
Methods 6010, 6020, 7471, and 7196A. Selected samples were also analyzed for organic lead by
the Califomia Leaking Underground Storage Tank (LUFT) Method. Select soil samples were
tested for TPHg using EPA Method 8260G by Mobile Chem Laboratory. Phase II ESA soil
chmical data tsbles are pr€sented in Appendix A.

2.6.3.2 Groundwater Sampling

Grab groundwater samples were collected through temporary PVC well casings set into twenty-
five seiected boreholes immediately after soil sample collection. Water sample locations were
distributed across the Site and groundwater sampling was subject to the ability to drill to
groundwater and collect a sufficient amount of water. The temporary wells were constructed
using factory cleaned, two inch diameter PVC casing with machine cut slots. Each temporary
well was allowed to equilibrate for a minimum of forty-five minutes prior to sampling. The
upper water column was observed for evidence of free product prior to sampling. If free product
thickness greater than a sheen was presant, a free product sample was collected by ITSI. The
groundwater samples were collected from the temporary wells using a pre-cleaned, PVC
disposable bailer. Groundwater was transferred directly from the bailer into sampling containers
provided by the laboratory.

Groundwater samples collected during this investigation were tested for various chemical
compounds as summarized in Table 2-1. Groundwater samples were analyzed for TPHg, TPHd,
TPIIk, TPHj, and TPHmo by EPA Method 8015M; VOCs by EPA Method 8260/82608; SVOCs
by EPA Method 8270; and organic lead by the CA LUFT Method. Phas II ESA grounpwater
chemical data tables are presented in Appendix A.
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2.6.3.3 Soil Gas Sampling

Twenty-four soil gas samples were collected from selected boring locations for
analyses. Soil gas was collected at a depth of approximately 4.0 feet bgs in both Tedlar paTgle
bags md Surrma cenisters. Each soil gas sample set was collected directly through Teflon ""'
tubing routed down a f -inch diameter driil rod and connected to a seaied, retractable tip. The
drill rod was advanced to approximately 4.0 feet bgs and rehacted a short distance to open the tip
and expose the soil interface. A calculated volume of air was then purged from the tubirtg and
borehole space using a vacuum pump. Tedlar bag samples were collected using a differential
pressure chamber cormected to the vacuum pump. The Tedlar bag was placed in the chamber,
connected to the sample tubing, and opened. As the chamber is evacuated and pressure dropped
below ambient soil pressure levels, soil gas flowed into the bag. After filling the Tedlar sample
bag, the sample tubing was closed and transferred to an evacuated Summa canister for additional
sampling. Samples collected in Tedlar sample bags and Summa canisters were transported under
chain-of-custody protocol to STL San Francisco for chemical analysis.

Soil gas samples collected during this investigation were tested for various chemical cornpounds
as summarized in Table 2-1. Soil gas samples were analyzed for VOCs by EPA Method 8260;
methane and frxed gases by ASTM Method Di946; and total purgeable petroieum hydrocarbons
(TPPH) (gasoline) by Standard Method TO-3. Phase II ESA soil gas chemical data tables are
presented in Appendix A.

2.6,4 Nature and Extent of Chemical Impacts

As summarized in the Phase II, results of the soil, groundwater, and soil gas sampling conducted
identified a pattern of chemical impacts that are consistent with past Site use and known
petroleum hydrocmbon releases from USTs. Free product distribution pattems characterized by
iTSI (2002) and included on Figure 4 are consistent with gradient-ddven groundwater hansport
of separate-phase pefoleum hydrocarbon releases from known UST locations. Distributions of
TPHg in soil gas, TPHg and TPHd in groundwater, and TPHd and TPHmo in soil suggest a
broader pattem ofpetroieum hydrocarbon releases or migration than is evidenced by the free
product disfibution pattern. This broader pattern may be the result of fluctuating groundwater
flow directions and elevation over time that expanded the distribution of dissolved phase
hydrocarbons beyond the free product plume area.

Low level concentrations and inconsistent distributions ofVOCs and SVOCs observed in the
sampling results did not identify a clear source area for tlre detected chemicals. The aredl extent
of VOC and SVOC detections in soil and groundwater samples does coincide roughly wlith the
TPH detection pattem in soii and gtoundwater, altho"gh no systernatic area of elevated
concenbatiors was identifi ed.

TPHg and methane detections in soil gas were relatively consistent to the pattem of free product.
Soil gas patterns followed the observed deflection ofthe free product plume westwaxd along the
southern edge of Building C-401, suggesting that geologic and possibly building foundation
controls have an effect on chemical mieration in this area.
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3.0 IDENTIFICATION OF POTENTIALLY EXPOSED POPULATIONS AND
EXPOSURE PATHWAYS

To determine whether the levels ofconstituents present at the Site could pose a risk to human
health, it is necessary to identify both the populations that may be present in the area and the
pathways t}rough which potential exposures may occur. The identification ofthe potentially
exposed populations is based upon the human activities and land use pattems at and around the
Site. Once the potentially exposed populations are identified, the complete pathways by which
the individuals may be exposed to chemicals present at the Site must be determined.

An exposure pathway is defined as "the course a chemical or pollutant takes from the source to
the organism exposed' (USEPA 1988). An exposure route is "the way a chemical or pollutant
enters an organism after contact" (USEPA 1988). A complete exposue pathway requires four
key elements: on-Site chemical sources; release mechanism and hansport pathway; an exposure
point for contact (i.e., fiIl, air, or water); and human exposure routes (i.e., oral, dermal,
inhalation). An exposure pathway is not complete unless all four elements are present.
Conceptual Site Models (CSMs) are used to show the relationship between chemical sources,
exposure pathways, and potential receptors fot a Site. These source-patllway-receptor
relationships provide the basis for the quantitative exposure assessment. Only complete source-
pathway-receptor relationships are included in this HHRA.

As we have evaluated the Site under both under worst-case baseline conditions and actual Site
development conditions, the exposure pathways for the commercial worker scenario will vary.
As the Site development will inciude an asphalt cover for the Site, the particulate inhalation and
dermal exposure pathways for the commercial worker scenario will be altsred. These changes
will be noted in Section 3.3.2 below.

3.1 Chemical Sources and Potential Release Mechanisms

Hydrocarbons known to have been released to soil and groundwater from former underground
storage tanks represent the primary source ofCOPCS that have been encountered during Site
investigations. Spills and leaks related to the former undergrorurd storage tanks are the primary
known potential release mechanisms for TPH related COPCs at the Site. Suspected handling of
chemicals by previous Site users may be the source of other, non-TPH related COPCs. Once
released into the air, soil gas, soil, or groundwater, COPCs may be transported via potential
secondary release mechanisms into exposure media such as soil, ambient air, indoor air, surface
water, and groundwater.

As the Site will first undergo development and then be used as a service Complex, future
activities at the Site may be divided into two parts: 1) Site construction activities; and 2) future
land use. During Site eonsftuction activities, there is one receptor population of concprn: on-Site i
constuction workers. During future land use, there are two rcceptor po,puiations of conpem: on-
Site intrusive wortera (w?ro could be involved in periodic subsurface repair activities) afd on-
Site cornmercial workers (Port employees). The respective source-pathway-receptor
relationships for each period are summarized in the CSM (Figure 5), and are summarized below.
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3.1.1 SiteConstructionActivities

The potential mechanisms through which chemicals can be released during the construct[on at
the Site include the following:

. Wind erosion of soil and atmospheric dispersion of particulate-bound COPCs (drlst) into
ambient aiq

r Volatilization and atmospheric dispersion of COPCs in soil, soil gas, and gtoundwater
into ambient air;

r Leaching and groundwater transport ofCOPCs to groundwater and surface water; and

' Runoff of precipitation that has come into contact with soi1, allowing transport of COPCs
to nearby surface water.

The mechanisms listed above represent the theoretically complete mechanisms through which
COPCs at the Site can be released and hansported from one environmental medium to another.
A discussion ofeach of these transport mechanisms, including those that are considered
incompiete, is incorporated into Section 3.3, below.

3.1.2 tr'uture Land Use

The potential baseline mechanisms through which chemicals maybe released following the
construction of the Complex include the following (in the absence ofany controls such as a Site-
wide suface cap or passive subsurface vapor barriers):

. Wind erosion of soil and atmospheric dispersion of particulate-bound COPCs (dust) into
ambient air;

e Volatilization and atmospheric dispersion of COPCs in soil, soil gas, and groundwater
into ambient air;

o Volatilization of COPCs in soil, soil gas, and groundwater into the indoor air of on-Site
structffes;

. Infiltration or percolation of COPCs in soil vertically into underlying groundwater and
lateral migration into surface water; and

e Runoff of precipitation that has come into contact with soil, allowing hansport of COPCs
to nearby surface water.

The mechanisms listed above represent the theoretically complete mechanisms through which
COPCs at the Site can be released and transported from one environmental medium to another.
A discussion ofeach ofthese hansport mechanisms, including those that aro considered
incomplete, is incorporated into Section 3.3, below.
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3.2 Potentially Exposed Populations

During the development ofthe Complex, demolition, excavation, grading, and construction
activities will be perfomred on-Site. The populations that may be exposed to COPCs during the
development process include:

r On-Site conskuction workers involved in the development. All workers are
consewatively modeled as workers potentially exposed to subsurface conditions and in
contact with all environmental media.

Following development, the Complex built on the Site will be used. Accordingly, the
populations who could become exposed to chemicals present at the Site after the development is
complete include:

. On-Site commercial workers (e.g., Port employees working in and around the proposed
structure) who will be using the Complex (structure and grormds); and

r On-Site intrusive workers (e.g., Port utility workers installing, repairing, or removing
utility lines in trenches at the Site). Exposure of Port utility workers to COPCs is
assumed to be similar to on-Site construction workers. as discussed above.

3.3 Exposure Pathways

The following section identifies the potentially compiete exposure pathways through which
various populations could be exposed to COPCs detected at the Site. The section also provides
the rationale for excluding certain exposure pathways from fiuther consideration. All exposure
pathways included in the HHRA are identified in Figure 5, the Conceptual Site Model for the
Site.

3.3.1 Complete Exposure Pathways

Complete exposure pathways included in this HHRA were oonsidered respective to the fwo parts
of the proposed project mentioned above: Site Construction Activities and Future Land Use.

3.3.1.1 SiteConstructionActivities

On-Site construction workers involved in the development ofthe Site will potentiaily be exposed
to COPCs present in the soil, soil gas, and groundwater via the following complete pathways:

o hrhalation of ambient air vapors resulting from the volatilization and dispersion of
COPCs present in soil, soil gas, and groundwater;

r Inhalation of airbome particulates resulting from dust emissions and dispersion of COPCs
present in soil;

o Ingestion of COPCs present in surface and subsurface soil;

r Dermal contact with COPCs present in surface and subsurface soil; and,

oclober 2002
I:\Port of OaklandVlhST\IIHRA, doc

3-3 IRIS ENVIRONMENTAI,



. Dermal contact with COPCs present in groundwater.

3.3.1.2 tr'uture Land Use

During future land use, on-Site commerciai workers and on-Site intrusive workers (e.g., Port
utility repair worker) may potentially be exposed to COPCs present in soi1, soil gas, and
groundwater via the following complete pathways:

r Ingestion ofCOPCs present in surface and subsurface soil;

o Dermal contact with COPCs present in surface and subsurface soil;

r Inhalation of ambient/indoor air vapors resulting from the volatilization and dispersion of
COPCs present in the soil, soil gas, and groundwater; and

r Inhalation of airbome particulates resulting from dust emissions and dispersion of
COPCs present in soil

3.3.2 IncompleteExposurePathways

Baseline exposure pathways considered incomplete were not included in the risk evaluation.
Development and future land use exposure pathways considered incomplete are discussed below:

. Ingestion of groundwater: Excavation at the Site is anticipated to be limited to depths
required for the removal ofbuilding footirgs and installation of subgrade utilities.
Compliance with a Health and Safety Plan during dernolition and construction is likely to
limit exposure to groundwater, and ingestion of growrdwater is therefore unlikeiy.
Ingestion is also unlikely for on-Site intrusive workers, as proposed utility lines are
located above groundwater level.

o Ingestion of and dermal contact with surface water: During construction, engineering
controls will be implernented to reduce standing water and encourage drainage ofany
precipitation. Surface drains and proper grading will ensure that users ofthe Cornplex
will not encounter surface water. The nearest naturally-occurring suface water is
approximately one-half mile away, and is unlikely to be impacted by COPCs at ttre Site.

r Use of Potable Water: Groundwater beneath the Site is highly impacted with TPH-
related chemicals and will likely not be used as a potable water source for the proposed
service Complex.

The inclusion of Site development design elements will cause the following additional exposure
pathways to be considered incomplete for the commercial worker scenario:

r Dermal contact with soil and inhalation of soil particulate. Site development includes the
construction of a Site-wide asphalt cover. This cover will prevent Port commercial
workers from contacting or inhaling Site soils.
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3.4 Exposure Assumptions

Intake of a chemical is dependent on various exposrre assurnptions including exposure {uration,
inhalation rate, body weight, and averaging time. The baseline route-speciflc exposure I
assumptions used to estimate exposure to COPCs in the soi1, soil gas, and groundwater dt the Site
are presented in Table 3- 1. The changes to the exposure assumptions for the commercial worker
as a result ofplanned Site development design elements are presented in Table3-2. Note that all
other scenarios are unchanged. These are the specific exposure assumptions that are used in the
calculation ofthe intake ofa chemical, as discussed in Section 7.2. Default exposure
assumptions are obtained from CaUEPA and USEPA guidance documents, wherever possible or
applicable.

To determine whether short-term exposures to COPCs at the Site during the development phase
ofthe Site could adversely impact human health, kis Environmental has conservaiively
estime{€d that coqlote development of the Site will take 6 months (120 work days) and that the
conskuction worker could be exposed throughout this time period.

To determine whether long-terrn exposrrres to COPCs at the Site after development could
adversely impact human health, Iris Environmental has estimated the lifetime exposure for on-
Site commercial workers using default parameters. The on-Site commercial worker was
assumed to work at the Site for 250 days per year for a 25-year period. As it is highly unlikely
that any individual would work at the Site for a 25-year period, exposures and risks estimated for
the future on-Site commercial worker are expected to be significantly lower than presented in
this analysis. To estimate exposures that could be incurred by a future intrusive worker who may
be invoived in limited subsurface repair activities, kis Environmental has assumed a 2-day per
year exposure frequency. To account for the possibility that the same repair worker could be
assigned to the Site and retum on an amual basis, we have assumed that the intrusive worker
could be exposed 2 days per yeax, for a 25-year exposure period.
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4.0 SELECTION OF'CHEMICALS FOR INCLUSION IN THE RISK EVALUATION

The purpose of this section is to identify COPCs at the Site to be included in the HHRA. A11
Site-related data collected during previous and recent Site investigations as discussed in Section
2.6 were qualitatively evaluated for use in the IIHRA. As previous Site investigations focused
on TPH-related impacts and the recent Phase II ESA was conducted to provide an adequate
dataset ofall potential chemicals ofconcem on-Site for the purpose ofconducting a risk 2
assessment, only Phase tr ESA data was used in this HHR E The seiection of COPCs to be
included in the quantitative evaluation was based on guidance provided by USEPA (1989) and
CallEPA (1 997). Analytical data collected as pad of the Phase II ESA was compiled, and Site-
wide statistics for each chemical were calculated and summarized (e.g., frequency ofdetection,
maximum detected concentration, mean concentration). The summary of chemicals detected
asoss the Site is presented in Table 4-1.

All chemicals ever detected in soils, soil gas, and groundwater were initially inciuded in the
quantitative evaluation. Consistent with general risk assessment guidance, the only chemicals
excluded from the quantitative evaluation are metals that were detected at levels within regional
background levels. Regional background levels ofmetals in'Colluviurn & Fill" soils, as
published by Lawience Berkeley National Laboratory G,BNL) in 1995, were compared to metal
concentration levels at the Site. Based on these criteria, the 95% Upper Confidence Limit (95%
UCL) of the mean concentration of eight of the detected metals were below the LBNL 95% UCL
backgrorurd levels: antimony, chromium, copper, mercury, nickel, selorium, thallium, and zinc.
These metals were not selected as COPCs for evaluation in the HHRA. See Table 4-2 for the
comparison ofSite-specific levels to background levels published by LBNL.

Even if a compound was only detected once, it was conservatively included in the risk
assessment. Tho selection of chernicals is summarized in the rightmost column of Table 4-1. As
indicated by Tables 2-1 and 4-1:

. Out of a possible 154 compounds, 56 were detected in soil, soil gas, or groundwater and
selected for use in the HHRA; of these:

. 27 were VOCs (17 in soi1, 19 in groundwater, and L4 in soil gas):

. l1 were SVOCs (11 in soil and five in groundwater):
r two were total petroleum hydrocarbons;
' 15 were metals; and

. additionally, methane was considered in soil gas.

Consistent with DTSC risk assessment guidance (CaVEPA 1994), risks associated with the
presence ofTPH are assessed by evaluating the significance of individual chemical constituents
within the TPH mixture.
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5.0 ESTIMATIONOFREPRESENTATIVEEXPOSURECONCENTRATIONS

The purpose ofthis section is to estimate the representative concentrations ofCOPCs in soil, soil
gas, and groundwater to which human populations may be exposed. As described in preceding
sections, on-Site construction workers during development and on-Site commercial and intrusive
workers during the proposed future land use scenario (the "Receptors") could potentially be
exposed to COPCs identified in the environmental media (i.e., soi1, soil gas, and groundwater;
i.e., '1he Source") at the Site. An estimate of the potential total exposwe to COPCs requires that
the exposures resulting from each pathway be estimated and included in a calculation oftotal
exposure.

Developing a Source-Receptor relationship requires estimating ropresentative concenffations of
the COPCs in the soil, soil gas, and grormdwater and then conducting fate and transport
modeling to estimate the concenkations of COPCs that may be present in the air where the
Receptors are located. To provide a conservative estimate ofpotential health risks posed by
COPCs at the Site under the development and future land use scenarios, Iris Environmental
estimated poturtial exposures under baseline conditions, with the assumption that the Site is
developed without the benefit of the various specific engineering design elements that will
mitigate exposurc (i.e., the baseline conditions do not incorporate the reduction in exposutes tlat
will result from the passive venting system that is a component ofthe building design and the
asphalt cover that will preclude daily direct contact with soils) Exposures were then estimated
by incorporating the specific engineering design elements that will minimize exposures,
specifically the passive soil venting system and the asphalt cap that will cover al1 soils at the Site.

The remaining parts of this section discuss the methods used to estimate the representative
COPC concentrations to which the Receptors may be exposed based on the existing ana$ic data
and the predicted ernissions from the Source. A detailed discussion of the modeling approaohes
used in this risk assessment is presented in Appendix B.

5.1 Estimation of COPC Concentrations in Soil, Soil Gas, and Groundwater

The iist of COPCs which may be encountered in each medium (soi1, soil gas, and groundwater)
was determined using the sampling results presented above in Section 4.0. A comprehe$siv€
summtry of all sampling for chemicals in various media, axd the COPCs selected for evpluation
in the HIIRA, are presented in Table 4-1.

USEPA recommends the use of the 95% upper confidence limit (JCL) of the arithmetic mean
concenftation as the representative exposure point concentration (EPC; USEPA 1989). For the
purposes of this risk assessment, kis Environmental utilized the 95% UCL of chemical
concentration based on Phase II ESA analytical results, except in instances where the95%UCL
was greater than the maximum detected concentration. Consistent with USEPA guidance, the
maximum detected concentration was used as the representative EPC where the 95% UCL was
greater than the maximum. The representative EPCs for soi1, soil gas, and groundwater used in
the HHRA are presented in Table 4-1.
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5.2

Where possible, only discrete samples for soil (by boring iocation aad depth) were used in the
risk assessment. This was not possible for SVOC samples, which were depth-composited in the
field for cost-effective laboratory analysis. Some soil samples were analyzed for on-Site
feedback purposes by Mobile Chem Laboratory, as indicated in Section 2.6.3. On-Site
laboratory results were selected as representative ofa particular sample location if the detected
level ofa particular chemical was higher than that reported by the off-Site laboratory;
conversely, for results reported as non-detect by both laboratories, the sample resuit with the
lower detection limit was selected as representative of the particular sample location. No
duplicate sample results or colocated sample results were selected for use in the risk assessment
to ensure unbiased chemical characterization.

Estimation of Air Concentrations Resulting from the Emissions from Soil, SoiI Gas'
and Groundwater

Various models were used to estimate on-Site indoor and outdoor ambient air concentrations
associated with the ernission and dispersion of COPCs in soil, soil gas, and groundwater. The
estimation ofthe COPC concenhations at on-Site receptors consisted of two steps: (i) the
estimation of emission rates of COPCs into air; and, (ii) the estimation of the dispersion these
emissions into trenchos and indoor environments. The trench and indoor air concentrations were
calculated by multiplying the volatilization flux by the dispetsion factor.

A table summarizing the models used for each scenario and the associated input concentration is
presented below. Further description of all Models used to determine air concentrations is
included in Appendix B. The physicochemical properties of the COPCs used in these models are
presented in Table 5-1. The Site data properties are presented in Table 5-2. Table 5-3 presents
the air concentrations associated with the baseline modeling and Table 5-4 presents the ambient
air concenhations associated with the engineering control modeling.

As discussed in Appendix B, Iris Environmental incorporated pressurized methane flow that
results in enhanced migration of other COPCs through the soil column. Methane concentrations
at the Site are likely the result ofthe use ofhydrocarbons as a food substrate by subsurface
microorganisms. As the microorganisms consume the hydrocarbons as food, methane is released
as a blproduct. The generation of methane builds up the local gas pressure, resulting in a
pressure gradient between the source ofthe TPH and the surface. This pressurgJfladient causes
methane, and other collocated gases, to be "pushed" to surface at a rate greatedthat expected
from the diffusion gradient. Therefore, we have conservatively incorporated this additional
transpo( pathway in our baseline modeling.

o

Ociober 2002
I:\Port of OaklandvthST\IIHRA.doc

Population
Exposure

Pathwav/l\{edia InDut Concentration(s) Model

On-Site Construction Worker;
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Soil, soil gas,
groundwater Trench
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Soil Particulate Soil Dust
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6.0 TOXICITY ASSESSMENT

The following section has two primary objectives. The first objective is to present the toxicity
values that will be used in subsequent sections to quantify potential health impacts associated
with the predicted chemical exposues. The second objective is to briefly discuss the basis for
these values.

The toxicity assessment, also referred to as tlte dose-response assessment, characterizes the
relationship between the magnitude of exposure to a chernical and the potential for adverse
health effects to occur as a result of that exposure. Guidance from CaVEPA and USEPA requires
that risk assessments evaluate two different categories of toxic effects: carcinogenic and
noncarcinogenic. Different methods are used to estimate the potential for carcinogenic and
noncarcinogenic health effects to occur. Some chemicals that produce carcinoganic effects may
also be associated with noncarcinogenic effects. Most regulatory agencies considet carcinogens,
such as benzene, to pose a risk for cancer at all exposure leveis (i.e., a'ho-threshold"
assumption); that is, any increase in dose is associated with an increase in the probabiiity of
developing cancer over the course of a lifetime. Noncarcinogens, in contrast, are thought to
produce adverse health effects only when some minimum exposure level is exceeded (i.e., a
threshold dose).

In this HHRA the possibility for the potential exposures occurring during the development and
post-development use of the Site to result in cancer or noncancer health effects was evaluated.

* Additionally, the potential for exposures resulting releases during Site development to result in
explosive hazards under the on-Site conshuction scenario was evaluated. The specific sources of
toxicity information used for this analysis correspond to CaVEPA's and USEPA's recommended
toxicity sources, as described further in the remaining sections.

The remaining sections present the specific toxicity values that will be used to quantifli the
potential for carcinogenic and noncarcinogenic health effects to result from predicted exposures.
Additionally, this section descdbes the specific method that is recommended by CaL/EPA to
evaluate potential adverse health effects from exposure to lead. Finally, this section concludes
with a description of the threshold concentrations that wil1be used in Section 7.0 to assess the
potential for the predicted exposures to pose an unacceptable explosive hazard.

6.1 Toxicity Assessment for Carcinogenic Effects

Crment health risk assessmant practice for carcinogens is based on the assumption that, for most
substances, there is no threshold dose below which carcinogenic effects do not occur. This
current "no-threshold" assumption for carcinogenic effects is based on an assumption that the
carcinogenic processes are the same at high and 1ow doses. This approach has generally been
adopted by regulatory agenoies as a conservative practice to protect public health. The "no-
threshold" assumption is used in this risk assessment for evaluating carcinogenic effects.
Although the magnitude of the risk declines with decreasing exposure, the risk is believed to be
zero only at zero exposure.

Cancer slope factors (CSFs) are used to quantify the response potency ofa potential carcinogen.
The CSF represents the excess lifetime cancer risk due to a continuous, constant lifetime
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exposure to a specified level of a carcinogen. CSFs are generally reported as excess incremental
cancer risk per milligram of chemical per kilogram body weight per day (mglkg/day)-' . The
Cal,/EPA and USEPA have published a list of CSFs recommended for use in risk assessrnents.
The Ca.liBFA-recommended CSFs are maintained on the CallEPA Offrce of Environmental
Health Hazard Assessment's (OEHHA) on-line toxicity criteria database (Ca1/EPA 2002). The
USEPA-recommended CSFs are maintained on the USEPA's Integrated Risk Infotmation
Syslem onJine database (USEPA, 2002). Consistent 

"vith 
Cal{EPA risk assessment guidance,

the OEHHA CSFs are used, when available USEPA CSFs are used when OEHHA CSFs are not
available. The CSFs used to evaluate the potential carcinogenicity of COPCs are presedted in
Table 6-1.

6.2 Toxiciff Assessment for Noncarcinogenic Effects

The toxicity assessment for noncarcinogenic effects requires the derivation of an exposure level
below which no adverse health effects in humans are expected to occur. USEPA refers to these
levels as reference doses (RIDs) for oral exposure and reference concentrations (RfCs) for
inhalation exposure (USEPA, 1989). The noncancer RfD represents a dose, given in milligrams
of chemical per kilogram ofbody weight per day, that would not be expected to cause adverse
noncancer health effects in potentially exposed populations. The noncancer RlD, reported in
units ofmg/kg/day, is often referred to as the "acceptable dose." The noncancer Reference
Concenhatio-n (RfC) represents the airbome concentration (in units of micrograms per cubic
meter [pglrnr]) that would not be expected to cause advene noncancer health effects in
populations exposed through the inhalation pathway. OEHHA refers to these "acceptab[e air
concentrations" as Reference Exposure Levels (F.ELs). As the inhalation RJCs/RELs are derived
from inhalation toxicity studies, they are used for evaluating inhalation exposures, when
avaiiable, and are converted to corresponding inhaled doses (inhalation RIDs) using USEPA
standard conversion assumptions. As recommended by USEPA, inhaiation RfCs/RELs me
converted to inhaled doses (inhalation R:fDs) by assrrming a b^reath"ing rate of 20 m" /day, and, a
body weight of 70 kilograms (i.e., RfCA.EL (pgim') t (20 m'/day) x (1/70 kg) x (1 mg/l000 pg)
: RfD (rnglkg/day)). If inhalation RfCs,lRELs were not available, then RfDs obtained from an
oral study (oral RfDs) were extrapolated and applied to the inhalation in this evaluation (i.e., the
inhalation RD was assumed to be equivalent to the oral RfD, under the toxicoiogical assumption
that the chemical could produce the same type ofnoncancer effects via the inhalation route as
obsewed t}:rough the oral route of exposure).

As recommended byUSEPA (USEPA, i989), RfDs are obtained from the In tegrated Risk
Information Systen (IRIS) (USEP,\ 2002) or from the Health Effects Assessment Summary
Table^s (HEAST) (IJSEPA, 1997). As recommended by DTSC, noncancer RELs, (in units of
pgim'), obtained from OEHHA's on-line toxicity database (CallEPA, 2002), are used for
evaluating noncancer effects from inhalation exposures, where available. If OEHHA-RELs are
not available, RfCs are obtained from the IRIS (USEPA, 2002) or from HEAST (USEPA, 1997).
All noncarcinogenic toxicity values used in this risk assessment are presented in Table 6-1.

6.3 Toxicity Assessment for Lead

The traditional RE approach to the evaluation of chemicals is not applied to lead because most
human health effects data are based on blood lead concantrations, rather than extemal dose
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(CaVEPA, 1992). Blood lead concentration is an integrated measure of intemal dose, reflecting
total exposure from Site-related and background sources. Aciearno observed effects lefel
O\IOEL) has not been established for such lead-related endpoints as birth weight, gestation
period, heme synthesis and neurobehavioral development in children and fetuses, and blood
presslre in middle-aged men. Dose-response curves for these endpoints appear to extend down
to 10 micrograms/deciliter (pg/dl-) or less (ATSDR, 1993). The DTSC has developed a
methodology for evaluating exposi.re and the potential for adverse health effects resulting from
exposure to lead in the environment (CaJ./EP A, 1992). The methodology results in a blood lead
concentration of concern for the protection ofhuman health and presents an algorithm for
estimating blood lead concentrations in children and adults based on a multi-pathway analysis.

DTSC has provided a spreadsheet (LEADSPREAD) based on its guidance for evaluating lead
toxicity (Cal,{EPA, 1993). Per DTSC risk assessment guidance, the updated version spreadsheet
model, LEADSPREAD Version 7, has been used in this HHRA. As recommended by DTSC,
the estimated 99th percentile blood lead concentration for the given exposure scenarios in the
spreadsheet are used to screen against the target endpoint of 10 ug (lead/dl- (blood). The default
parafireters for the construction and intrusive worker in the DTSC LEADSPREAD model have
been modified to reflect the exposure assumptions depicted in Table 3-1. The results of the blood
lead concentration calculations are presented in Appendix D and are discussed in Section 7.0
(Risk Characterization).

6.4 Assessment of Explosive Hazards

Explosive hazard thresholds are used to evaluate potential explosive hazmds from hydrocarbons
detected at the Site. The results of this screening evaluation will be used to determine if
explosive hazard contro1 measures will need to be implemented during Site development.
Methane was detected in soil gas at high concenhations, and diesel and gasoline were detected in
soil and water. These hydrocarbons may cause an explosive hazard, particulariy in conlined
spaces. The available explosive threshold for methane used in this screening evaluation is 1.25%
by volume of air. Note that this tlreshold incorporates a safety factor of four. The explosive
threshold selected for gasoline in this evaluation was 0.35% by volume ofair. The explosive
threshold selected for No. 1 grade diesel fue1 in this evaluation was 0.875% by volume in air.
Explosive thresholds selected in this evaluation incorporate a safety factor offow (i.e., t}te
explosive threshold selected is 25% of the lower explosive limit [LEL]), and LEL sources are
noted in tables 7- 10 and 7-1 1.
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7.0

7.1

RISK CHARACTERIZATION

Introduction

fusk characterization is the final step ofa risk assessment; the exposure and toxicity assessments
are combined to produce an estirnate ofrisk and a characterization of the uncertainties in the
estimated risks. This section presents the results of the HHRA. A discussion of tlre uncertainties
inherent in al1 risk assessments, including this one, is presented in Appendix C.

The risk posed by chemicals is directly related to the amount of exposure that an individual has
to the chemicals. The amount ofexposure that the identified potential receptor populations will
incur is Site-specific, and is a function ofthe following elements:

r the initial concentration of chemicals in the soil, soil gas, and groundwater;

r the ability of COPC to migrate from the soil, soil gas, and groundwater into the ambient
outdoor aad/or indoor environment;

o the influence of Site-specific development pians, such as a Site-wide asphalt cover and
vapor controls (e.g., subgrade venting systern) beneath buildings used by Port
commercial workers, on the potential exposures to COPCs incuned by Site receptors;

o the predicted airbome concentration in the ambient and indoor air after atmospheric
dispersion ofthe chernicals from all sources (i.e., chemicals in the soii, soil gas, and
groundwater) has occurred; and

r the amount of time that a potential receptor may bo present and exposed to the combined
chemical concentrations from the soil, soil gas, and groundwater.

Each of the elements listed above was integrated into an exposrre model using standard
regulatory guidelines for risk assessment. This exposure information is then combined with the
toxicity values to estimate the likelihood that the predioted exposures will result in adverse health
effects. The overall goal of the State and Federai agencies is to protect public health.
Consequently, the risk assessment relies on a series of health protective assumptions that
typically overestimate the potential for exposure and risk. For example, health protective
assumptions were used to estirnate the movenent of chemicals from one environmental medium
(i.e., soil, soil gas, and groundwater) to another (i.e., outdoor or indoor air). The assumptions in
the baseline exposure modei are designed to provide a conservative (i.e., high) estimate ofan
individual's exposure to chemicals. Similarly, the techniques used by the agencies to develop
carcinogenic and noncarcinogenic toxicity values rely on a series of health protective
assumptions. The combination of conservative assumptions used in the exposure and toxicity
assessment ensures that the likelihood of underestimating the health risks is low.

The methodology used to evaluate the likelihood that potential exposures will result in cancer or
noncancer health effects is described in the followins section.
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Methodology

Estimatins cancer risks and noncancer hazard indices for exposures to chemicals in soil, soil gas,
and groundwater requires information regarding chemical concentrations in the various trnedia
the ievel of intake ofthe chemical. and the relationship between intake ofthe chemical and its
toxicity as a fimction of human exposure to the chemical. The methodology used to derive the
cancer risks and noncancel hazard indices for the selected chemicals of concem is based on
guidance provided in the regulatory documents listed below.

. U.S. Environmental Protection Agency (USEPA). 1989. Rrs&lss essment Guidance for
Supedund. Volume I: Human Health Evaluation Manual (Part A). Interim Final. Office
of Emergency and Rernedial Response. EPA/540/1-8910O2 Washingfon, D.C.
Decernber.

e U.S. Environmental Protection Agency (USEPA). 1991b. Rrsfr lss essment Guidance for
Superfund. Volume I: Human Health Evaluation Manual. Supplemental Guidance.
Standard Default Etposure Factors. Office of Emergency and Rernedial Response.
March 25.

. California Environmental Protection Agency (CaJ,/EPA). 1992.
for Human Health Multimedia Risk Assessments of Hazardous
Facilities. Departrnent of Toxic Substances Control. July.

The potential risk associated with a measured concentration of a chemical in a medium is
estimated using the following equations that describe the reiationship between estimated intake
of Site constituents, toxicity ofspecific chemicals, and overall risk for carcinogenic and
noncaroinogenic health effects. Fot carcinogenic effects, the relationship is given by the
following equation (USEPA, 1989):

Cancer Risk = CDI x CSF

Where:

Cancer Risk = Cancer risk; the probability ofan individual developing cancer as a
result of exposure to a particular cumulative dose ofa potential
caroinogen (unitless);

CDI : Chronic Daily Intake of a chemical (mg chemicalikg body weight-
daD;

CSF : Cancer Slope Factor; the toxicity value which indicates the upper
limit on lifetime incremental cancer risk per unit of dose of
chemical (mg chemica.L/kg body weight-day)-''

The relationship for a noncarcinogenic chemical is given by the following equation
(usEPA, 1989):

Hazard Quotient = CDtG.fD
Hazard Index : I Hazard Quotient

Supplemental Gaidance
Waste Sites and Permitted
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Where:

Hazard Quotient = Hazard Quotient; an expression of the potential for a chemical to
cause noncarcinogenic effects, which relates the allowable amount
of a chemicai (reference dose [Rfl)]) to the estimated Site-specific
intake (unitlessl:

Hazardlndex: Hazard lndex; the sum of the chemical-specific Hazard Quotients,
which represents the cumulative potential for predicted exposures
to result in noncarcinogenic effects (unitless);

CDI = Chronic Daily Intake of a chemical (mg chernical&g body weight-
dav);

RfD = Reference dose; the toxicity value indicating the threshold amount
of chemical contacted below which no adverse health effects are
expected (mg chemicaVkg body weight-day).

Intake is dependent on the exposure concentration and contact rate. The equations and used to
calculate the chronic daily intake for each chemical via the identified complete exposure
pathways under the development and future land use scenarios are presented in Table 7- 1. These
equations me used to derive the cancer risks and noncancer hazard indices associated with
exposure to chemicals at the Site. State and Federal agencies have established acceptable
incremental cancer risk levels to be within the ranse of one-in-ten thousand (1 x 1O") and one-in-
one million (1 x 10-); thar is. they consider a calcilated excess cancer risk within this range of
numbers to be accoptable. Regulatory agencies consider the one-in-one million risk level to be
an insignificant risk, and terms such as "negligible risk" and "safe dose" have been used to
characterize the one-in-one million risk level. As a risk management policy, the CallEPA DTSC
generally requires risks to be closer lo the I x l0-5 end of the target range for commercial
scenarios, consistent with California Code of Regulations (CCR, Title 22) use of 1 x 10-' risk
target in estirnating No Significant Risk Levels for Proposition 65 listed carcinogenic chemicals.
The CDIs for carcinogens, caiculated under baseline conditions, are presented in Table 7-2. The
CDIs for carcinogens, calculated under Site development conditions, are presented in Table 7-3.

For noncancer health hazards, an HI ofone ( 1) is identified as the target level of concem.
Chemical exposures that yield hazard indices ofless than 1 are not expected to result in adverse
noncancer health effects (JSEPA, 1989). The CDIs for noncarcinogens, calculated ulder
baseline conditions, are presented in Table '7-4. The CDIs calculated fot noncarcinogens,
calculated under Site development plans are presented in Table 7-5.

1.3 Risk Assessment Result-s

The probability that populatious will develop cancer or sufGr noncancerous adverse health
effects from exposure to chemicals associated with the Site was deterrnined by combining the
toxicity values for each chemical (presented in Section 6.0) with the quantitative estimates of
exposure (discussed in Sections 3.0 and 5.0). Cancer risks and noncancer hazard indices were
calculated for exposure to chemicals present in soil, soil gas, and goundwater.

A discussion of the potential cancer risks and noncancer hazard indices associated with the
development phase and the proposed future land use ofthe Site are described below, in Sections
7.3.7 and 7.3.2, respectively.
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7.3,1 During Development

Developmart phase health risks for the on-Site construction worker, calculated as carcer risk,
noncancer hazard indices, and lead exposure, are included below.

7.3,t.1 Cancer Risk Estimates

As indicated in Table 7{, the total increme,ntal cancer risk for the on-Site construction torker
involved in the development of the Site is estimated to be 3.69 x l0i, which is within the
acceptabie incrementai cancer risk range of I x 10a and 1 x 10-6 and within the 1 x 10-5 cancer
risk level commonly considered by CallEPA DTSC as the "acceptable" risk level for commercial
land-use scenarios. Approximately 56% of the predicted cancer risk for the on-Site construction
worker is attributable to the soil ingestion pathway and 27o/o is attributable to inhalation of
vapors which have migrated up from groundwater. Further, approximately 66% ofthe total
cancer risk for on-Site construction workers is attributable to arsenic in soils and 24% is
attributable to vinyl chloride in groundwater. In sum, the chemical exposures that could occut
during the development ofthe Site would not be expected to result in unacceptable cancer risks
for workers involved in the development of the Site. The predicted cancer risks associated with
the development phase of the project are within ievels that are often considered acceptable by
USEPA and below the risk level often considered by CayEPA DTSC, particularly for
indushiaVcommercial exposure scenarios. It is important to note that althoufit 24Yo of the risk is
attributable to vinyl chloride, this compound was detected in only 3 out ofa total of37
groundwater sainples. Thus, it does not appear to be widespread throughout the Site and basing
our risk estimates on this compound is likely conservative.

7 ,3,1.2 Noncancer Hazard Indices

As indicated in Table7-7, the estimated cumulative noncancer HIs for exposure to chemicals
present in the soil, soil gas, and groundwater is 0.892 for on-Site construction worker during Site
development. The estimated cumulative noncancer HI for on-Site corstruction workers is below
the targot HI of 1, indicating that exposures to construction workers are within levels typically
considered acceptable. Thirty-seven percent of the noncancer HI for the construction worker is
attributable to the soil ingestion pathway and 30% is affiibutable to the particulate inhalation
pathway. Sixty-two percent of the noncancer H[ for on-Site construotion workers is attributable
to arsenic.

7.3.1.3 Lead

As previously described, the reference dose approach used for assessing potential
noncarcinogenic effects is not used to evaluate exposure to 1ead. Rather, the DTSC has
developed specific guidance for evaluating exposure and the potentiai for advase health effects
resulting from exposure to lead in the environment using a model based on absorbed doses and
estimated blood-lead concentrations. The guidance is implemented using a spreadsheet, obtained
from DTSC, in which a multi-pathway algorithm is used for estimating blood-lead
concentrations in children and adults.
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Appendix D presents the output from LEADSPREAD. Using the representative EPC of lead
detected in soil (57.4 mglkg), the 99th percentile blood lead level associated with construction
worker exposures to lead from the Site and from the Site via all exposure patlways and from
background sources in air, food, and drinking water is 3.8 ug/dl. This level is well below the
target concentration of 10 ugldl, developed to be protective ofchildren's health (CallEPA, 1992).
The results from LEADSPREAD for on-Site construction workers are presented in Table D-l.

7.3,2 Future Land Use

Future land use phase health risks for the on-Site commercial worker and on-Site intrusive
worker, calculated as cancer risk, noncancer hazard indices, and lead exposures, are inciuded
below.

7.3.2.1 Cancer Risk Estimates

On-Site Commercial Worker

As indicated in T able 7 -6, the total incremental baseline cancer risk predicted for the on-Site -
commercial workers during future land use of the Site is complete is estimated to be 2.56 x 10-',
a levei that is within USEPA's established acceptabie incremental cancer risk range of 1 x 10-a
and I x 10-6, but above the I x l0-5 risk level commonly considered as the "acceptable" risk level
by CaVEPA DTSC for commercial land-use scenarios. Approximately 44% of the predicted
cancor risk for the future on-Site oommercial worker is attributable to the soil ingestion pathway,
nd,32Vo is atfibutable to vapors fiom groundwater which have migrated up into indoor air.
Approximately 60% of the total cancer risk for on-Site commercial workers is attributable to
arsenic in soils and 26% is attributable to vinyl chloride in groundwater.

As shown in Table 7-8, the incorporation ofplanned Site development design features (i.e.,
passive vapor venting system and asphalt cover across the Site) resuits in a predicted cancer risk
of 3 .47 x 1 0{, a 1evel that is ,well within USEPA's estabiished acceptable incremental cancer risk
range of 1 x 104 and 1 x l0-0, and below the I x l0-) risk level commonly considered as the
"acceptable" risk level by CailEPA DTSC for commercial land-use scenarios. With conhols,
approximately 58Yo of the predicted cancer risk for the future on-Site commercial worker is
attributable to vapors wtuch have migrated up from groundwater and accumulated in indoor air.
Approximately 50% of the total cancer risk for on-Site commercial workers is attributable to
vinyl chloride in groundwater.

On-Site Intrusive Worker

As indicated in T able 7-6, the total incremental cancer risk for the on-Site intrusive worker
involved in reoeated annual subsurface maintenance activities at the Site is estimated to be 1.53 x
10-6, which is well within USEPA's acceptable incremental cancer risk range of 1 x 10{ and I x
10'0, and below the 1 x 10-' risk level commonly considered as the "acceptable" risk level by
CaVEPA DTSC for commercial land-use scenarios. Approximately 510/o of the predicted cancer
risk for the on-Site intnrsive worker is attributable to the soil ingestion pathway, artd 28o/o is
attributable to the inhalation ofvapors which have migrated to the trench from groundwater'
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Further, approxi mately 67Yo ofthe total cancer risk for on-Site intrusive workers is attributable
to arsenic in soils and 24% is attributable to vinyl chloride in groundwater.

7,3.2,2 Noncancer Hazard Indices

On-Site Commercial Worker

As indicated in T able 7 -1 , the estimated cumulative noncancer HI for exposure to chemicals
present in the soil, soil gas, and groundwater is 0.226 fot the on-Site commercial worker. The
estimated cumulative noncancer HI is below the target HI of 1, indicating that exposures to
commercial workers would not be expected to result in any adverse noncancer health effects.
Approximately 3270 ofthe noncancer HI for the on-Site comrnercial worker is from the soil
ingestion pathw ay and 28To of the noncancer HI is from vapors which have migrated up from
groundwater into indoor air. Fifty-nine percent of the cumulative noncancer HI for the on-Site
commercial worker is attributable to arsenic.

As shown in Table 7-9, the incorporation of plamed Site development design features (i.e.,
passive vapor venting system and asphalt cover across the Site) results in a predicted noncancer
HI of 0.023 indicating that exposwes to commercial workers would not be oxpected to result in
any adverse noncancer health effects. Approximately 57%o of the noncancer HI for the on-Site
commercial worker in the development model is from the groundwater vapor fuhalation
pathway, and 42%;o is fiom the soil vapor inhalation pathway. Thirty-five percent of the
cumulative noncancer HI for the on-Site commercial worker is atfibutable to 2-
methylnaphthalene and 13% is attributable to naphlhalene.

On-Site Intrusive Worker

As indicated in TableT-'7, the estimated cumulative noncancer HI for exposure to chernicals
present in the soil, soil gas, and groundwater is 0.014 for the on-Site intrusive worker. This
estimated cumulative noncancer HI is below the target HI of 1, indicating that the chemical
exposures for on-Site intrusive workers that could occur during the proposed future land use
would not be expected to result in adverse noncancer health effects. Approximately 41% of the
noncancer HI for the on-Site intrusive worker is attributable to the soil ingestion pathway.
Approximately 687o percent of the cumulative noncancer HI for the on-Site intrusive wotker is
attributab le to arsenic.

7.3.2.3 Lead

Exposure to soils for the on-Site intrusive worker and the on-Site commercial worker (after
incorporations of Site development design elements) will be less than that for on-Site
construction workers. Thus, the output from LEADSPREAD model used for the on-Site
construction worker is considered protective for both the on-Site intrusive worker and the on-Site
commercial worker. As the projectetl blood-lead level frdlhe on-Site construction worker was
estimated to be 3.8 ug/dl, a leve1 well below the target concentration of 10 ug/dl' Accordingly,
the predicted blood-lead levels for the on-Site intrusive worker and the on-Site commercial
worker will be below 3.8 ug/dl. Therefore, the levels oflead present at the Site are well below
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levels that would result in unacceptable blood lead concentrations in either future on-Site
inhusive workers or future on-Site commercial workers.

7.4 Explosive Hazard Estimates

As indicted in Table 7-10, the predicted combustible gas concentrations are beiow the respective
lower explosive limits (LEL) with a safety factor of four for the compounds which pose the
greatest risk. Furthermore, the modeling approaches used to estimate the diesel concentrations
are conservative, and the weathering ofthe diesel in the groundwater is likely to reduce the
volatility of the diesel mix. Nonetheless, while exceedances of the actual LEL are unlikely, the
Health and Safety Plan for the development of the Site should consider the explosive potential of
vapors encountered during construction activities at the Site. As indicated by Table 7-11, Site
development cooditions further reduce estimates for the indoor air explosive hazard. Finally, we
note that predicted elevated levels ofdiesel gases may suggest the potential for odorous sulfiu
compounds to be present during construction activities. Monitoring for hydrogen sulfide is
recommended.

7.5 Summary and Conclusions

A HHRA was conducted to ensure that development and use of the Sito as a proposed service
Complex can occur in a mamer that is protective of human health. A baseline HHRA was
conducted, to evaluate potential health risks under tlre assumption that the Site is developed
without the benefit ofthe various specific design elanents that will, from a practical standpoint,
mitigate exposue (i.e., the baseline conditions do not hcorporate the reduction in exposures that
will result ftom the passive vapor venting system that is a component ofthe building design and
the asphalt cover that will preclude daily direct contact with soils). fusks were also calculated
assuming the inolusion of planned Site development design elernents that will minimize
exposwes, specifically the passive vapor venting system and the asphalt cap that will cover all
soils at the Site.

Under both scenarios, the risk assessment was intended to be very conservative, resulting in
projected estimates ofrisk that are likely significantly higher than the actual risks that may be
posed by the Site. The human receptors that could potentially be impacted throughout the
development and use ofthe Site were identified and included in the evaluation. Further, all
chemicals detected in recent sampling activities were included in the evaluation; under the
assumption the 95% UCL represents the concentration to which human populations may be
exposed. The models that were used to predict the movement of chemicals from one
environmental media to another were very conservative, and tend to overestimate human
exposures. The goal ofthe baseline approach is to identify those uses, activities, and chernical
sources that have the potantial to contribute most significantly to human health impacts. The
identification ofthe most signifrcant contributors to risk will facilitate the future development of
the Site and will ensure that human health is protected throughout the entire Site development
process.

As described in the preceding sections, the baseline risk assessment results indicate that absent
mitigation, risks to on-Site commercial workers during future use of the Site may be slightly
greater than levels typically considered acceptable by regulatory agencies such as Cal/EPA
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DTSC. The projected risks are dominated by potential exposures resulting from the inhalation of
vapors and the ingestion of soil.

However, based on the actual development plans that will be implemented at the Site, which will
include the incorporation ofvapor contlols (e.g., a subgrade valting system) beneath the building
and the covering of all exposed soils with an asphalt cover, risks to futute commercial workers at
the Site will be below (i.e., lower than) levels that would be considered acceptable by regulatory
agencies.

The baseline risk assessment results indicate that absent mitigation, risks to on-Site construction
workers during development of the Site are below levels typically considered acceptable by
regulatory agencies such as callEPA DTSC. The projected risks are dominated by potential
exposures resulting from the inhalation of vapors and the ingestion of soil. Construction workers
involved in the duration ofthe Site development should undertake all activities in accordance
with a Site-specific Health and Safety Plan that meets the requirements of all relevant rules and
regulations. Similarly, risks to future on-Site intrusive workers who may be engaged in ongoing,
albeit periodic, subsurface repair activities are below levels that would be considered acceptable
by regulatory agencies such as cavEPA DTSC. Accordingly, the risk assessment supports that
the development ofthe Site, as currently planned by the Port, will result in a Site that is safe and
appropriate for the intended commercial/industrial use.
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TABLE 3-1: BASELINE EXPOSURE ASSUMPTIONS

Future Port ofOakland Field Support Services Complex

2225 aDd,2277 Seventb Street
OaklaDd, California

Notesi

" Recommended breathing rates for adults (20 mlday) (CaVEPA 1992; Cal/EPA 1994).
t A soil-to-air transfer coefficient is calculated by assuming an airborne dust level of 50 pglm l, which corresponds

to the Nstional Ambient Air Quality Standard (Cal/EPA 1994).

" Conesponds to the area of exposed skin in each respectiv€ population. For commercial workers, cor€sponds to head, hand6,

forearms and lower legs (Cal/EPA 2000)- For construction and intrusive workers, coresponds to head, hsnds, and foreams.
d soil adheFnce factors recommended by caVEPA (2000).

Sourc€s:

Califomia Environmental Protection Agency (CallEPA). 1994. Pleliminaty Enilangennent Assessmeit Gtttdl\ce

Mrnrai Department of Toxic Substances Control (DTSC). January.

Califomia Environmentrl ftote.tion Agency (C^IEPA). 2000, DmJt: Gaidance for the Dermal Erposure Pathway.

Momorandum frorn Depatment of Toxic Substances Control (DTSC), January 7.

Par!rneter Symbol

Scenario

UDitr
Developmenl Phase Futur€ Land Use

OnSite
Cotrstruction

Work€rs

On-Site
Commerical

Workers

on-Site llbusive
Work€rs

IEhalation of Soil Particulates

Breathing Rate'

Transfer Coeficient b

DerEal Cotrtact with Soil

Surface Area"

Adherence Factord

Absorption Factoi-PAHs
Absorption Factoi-Metals

Absorption Factor-ANenic

Absorption Factor{admium

Absorption Facto.-Orgsnics

Convergion Facior

Dermal Contact with GrouDdrdater

Surface Area"

Chemical Speaifi c Dennal Permeablility Coeflicient

Conversion Factor

Itrgrstion of Soil

Ingestion Rate

Conversion Faator

Inhrlstion ofVrpors

Breathing Rateu

PopulatioD-Specific Intake Pammeters

Exposwe Time

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time-Carcinogens

Avsraging Time-Noncarcinog€ns

BR
TFp

SA

AF

ABS.PAH
ABS-Met

ABS-As

ABS.Cd

ABS.Org
CF

SA

Kp

CF

IR

CF

BR

EF

ED

BW
ATc

ATnc

20
5.0E-07

3300
0.2

20
5.0E-08

5700
0.07

20
5.0E-07

3300
0.2

m'/dav
(fte/ln Y(ms&e)

r:.rrftd"y

mglrrr2
uflitless
unitless
unitl€ss

unidess

unidess
kdme

orot/d"y

"#nr
Llcm3

mgtady

kgmg

nf/aay

hrc/day

oay/)T
yr

kg
day

d.y

See Chemical Properties Table (Table 5-l)

l 0E-06

3,300

l.0E-06

NA

1.0E-06

3300
Se€ Chemical Properties Table (Table 5-l)

1.08-03

480
1.08-06

20

8
120

I
'10

25,550
365

NA

50
1.0E-06

20

8
250
25
'70

25550

1.0E-03

480
l.0E-06

20

8
2

25
70

25550
9,125
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TABLE 3-2: SITE DEVELOPMENT EXPOSTTRE ASSUMPTIONS

tr'uture Port of Oakland Field Support Services Compl€x

2225 and2277 Seventh Street
Oakland, California

Notes:

NA = Not applicable, incomplete exposure pathway.
u 
Recornmended breathirg rates for adults (20 mr/day) ICaVEPA 1992i Cal/EPA 1994)

Sonrcesi

Califomia Environmental Protection Ag€ncy (CaUEPA). 1994. Prcliminary Endongerment Assessment Guidance

MaftuaL Departfient of Toxic Substances Control (DTSC). January.

Califomia Envftonmental Protection Agency (Cal/EPA). 2A{0. Drdft: Guldancefor the Dermal Etposure Pathway

Memorandum from Depaftm€nt ofToxic substances Cortrol (DTSC), January 7.

Parameter Symbol

Scerario

Units
Future Land Use

On-Site Commerical
Work€rs

Inhalation of Vapors

Breathing Rate "

Population-Specifi c Itrtake Parameters

Exposure Time
Exposure Fr€quency

Exposure Duration

Body Weight

Avsaging Time-Carcinogens

Averaging Time-Noncarcinogens

Exposure Duration

BR

EF

BW
ATc
ATnc

ED

20

250
25
70

25550
9,125

788,760,000

mt/day

hrVday

d^y/t\

kg
day

day

s

l:\Porloloaklamdvthsl\ilHl-A.b&i-PortTthst controls Page I of 1 IRIS ENVIRONMENTAL



TABLE 4-1: Summary of Chemicals lrchded in tb€ Risk Assessment
Future Port ofOakland tr'ield Support Sewices Complex
2225 a\d 2271 SeYenth Street
Oakland, California

LBNL 1995
Brckground

Corcentrations'

95% UCL of On-Sit€

Concentratioos 
b

(mgikg for soil; nYL
grcundwar€r:

On-Sire
D€t€ction Fr€quency
(Det€ctions/Samples

No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Y€s
No
No
No
No
No
No
No
Yer
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Y€s
No
Yes
Yes
Yes

ND
ND
ND
ND
ND

0.00217
ND
ND
ND

0,00328
ND
ND
l'.D
ND
ND

0.00281
ND
ND
N'D
ND
ND
ND
ND
ND
ND
ND

0.0263
0.00239

ND
ND
ND
ND
ND
ND
ND

0.00216
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.00226
ND

0,00642
ND

0.00286
0.150

ND
ND
ND
ND
ND

ND - 0.0081
ND
ND
ND

ND - 0.019
ND
ND
ND
ND
ND

ND - 0.0057
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0,21
ND - 0.01

ND
N'D
ND
ND
ND
ND
A-D

ND - 0.0078
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0,0055
ND

ND - 0.098
ND

ND - 0.023
ND - 3,5

olatile Organic Compoutrds
1, 1,1,2-Tetrachloroethane
l, 1,1 -Trichloroethane

I , I ,2,2-Tetrachloroethane
I , I ,2-Trichlomethane
I ,l -Dichloro€thane

I ,1-Dichlorcethene
I , I -Dichloropropene

1,2,3-Trichlorobenzene
1,2,4-Triohlorobenzene
1,2,4-T.imethylbenzon6
1,2-Dibromo-3-chloropropane
1,2-Dibrcmoethane
1,2-Dichlorobenzene
I ,2-Dichloroethane
1 ,2-Dichloropropane
1,3,5 -Trimethylbenzene

I ,3-DichloroberE€ne
1 ,3 -Dichloropropane

1 ,4-Diohlorobenzene

1,2-Dichloroetiene
1 ,3-Dchloropropene

ten-Butyl Ether (ETBE)

D/66
onl
0nl
0/11
0/'11
|'l l
0/66
0/66
0/66
t/66
0t66
0t66
0/66
0/11
0/'7 |
u66
0t66
0/66
0/66
0t66
0/11
0t66
0/66
0/11
0/66
0/71
3/',7 |
2/tt2
0/66
0166
0/'7 |
0nl
0nl
0nl
D/',7 |
tnr
0nl
0nl
0/71
0/'11
n/71
0t'11
0/66
0166
0/23
0/23
t/23
l/112
0t66
2/66
0/71
217 |
3/66
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TABLE 4-1: Summary of Chenicals Included in the Risk Assessmenl
Future Port ofOskltrd S'ield Support SeNices Complex
2225 a\d 2277 Seventh $trect
Oakland. California

Saftple

Matni( Chemical

On-Sitc
Detortion Frequency
(Detections/Samples

Analyzed)

Range ofOn-Site

Concentrations 
u

(mg/kg fo. soil;
rng/L for

groundwater; mg/L
for soil sas)

95% LrCL ofOt-Site

Coqcoro-ations 
b

(mg/kg for soil; tng/L
for gnrudwater; mg/L

frrr soil gas)

LBNL 1995
Background

CoDcenhations'
(meas)

Included in
Risk

Assessmenld

Soil
Soil
Soil
Soil
Soil

Soil
Soil
3oil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soi l
Soi l
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
SoiI
Soil
Soil
Soil
Soi l
Soi l
Soil
Soil
Soil
Soil
Soil
Sorl
Soil

Soil
Soll
Soil
Soil
Soil

lsoil
Soil

Volatilc Org.dc Coqollds (.(
n-Propylbenzene
p-lsopropyltolu6De
9ec-Butylbenzene
Stfene
tert-Amyl Ethyl Eth€r (fAME)
iert-ButylberzeDe
Teftiary Butarol (IBA)
Tetmchloroethene
Toluene
ll ans- 1,z-Dichloro€then€
trar)s- 1,3-Dicliloropropene
Tricliloroethene
Trichlorofl uoromethane
Trichlorotri fl uoroethane
Vinyl acetate
vinyl chloride
Xylene(s)

Totrl Pelaoleum HydroclrbolN'
Diesel
Gasolire
Kerosene
Jet A
Motor oil
Somi-volatile OrgnDi. Compoun
I ,3-Dichloroberuene
I ,4-Dichlorobe8z€tr€
2,4,5-TricNoroptre1!01
2,4,6-Trichloroph€nol
2,4-Dichlorophenol
2,4-Dimethylphenol
23-Didtophenol
2,4-Dinifiotolusne
2,6-Dinihotolue4e
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidirc
3-Niaoaniline
4-Bromophenyl pheryl e*rer
4-Chloro-3-morhylpherol
4-Chloroaniline
4-Chlorophenyl phclyl elb3r
4-Methylph€nol
4-Nitroaniline
4-Nitrophenol
Acenaphlhene
Acenaphlhylete
Arnhrdcene
nenzofalrrrthrm€n€

l/66
0/66
2t66
0/71
0t23
0/66
0/23
u71
T  n t z
0/'7 |
0nl
ln l
0/66
0i66
0/71
It't I
3At2

79 t3
6/n2
0/101
0/t0'7
49/107

0/45
0/45
0/45
0/45
0t45
0/45
0/45
0/45
0t45
0/45
0/45
0/45
3/45
0145
0/45
0/45
0t45
0t45
0/45
0/45
0/45
0/45
0/45
0t45
0/45
1/45
0/45
u45
1/45

ds

N D -  0 . 1 7
ND

ND - 0.12
ND
ND
ND
ND

ND - 0.011
N.D - 0.018

ND
ND

ND - 0.0079
ND
ND
ND
ND

ND - 0,026

ND - 5700
ND -  310

ND
ND

ND - 3800

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

N D .  1 8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

N D .  1 4
ND

ND-  12
N D . 4

&mq2?
ND

{1100755
ND
ND
ND
ND

a-n236
0.00263

ND
ND

0.002t 6
ND
ND
ND
ND

0"00296

186
'7.89

ND
ND
323

ND
NI)
ND
ND
ND
ND
I\'D
ND
ND
ND
ND
}.TD
1.39
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
L09
ND

o.n5
tlJl4

Y€s
No
Yes
No
No
No
No
Yes
Yes
No
No
Yes
No
No
No
No
Yes

Yes
Yes
No
No
Yes

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
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TABLE 4-1: Sumnary of Clcnhals Included in the Risk Assessment
F ture Port of Oekllnd tr'ield Stpport S€rYices Complex
2225 ard 2277 Seventh Strcet
0akland, California

S6mple
Matnx Cbemica!

(h-Site

Detectior Frequ€ncy
(Detections/Sarnples

Analyzed)

Range ofOn-Site

Concefitmtions "
(mg^g for soili

mgll- for
groundwater; mg/L

for soil sas)

95'l. UCL ofoE-Sfie

Concerh'r*iom 
t

(mg/kg for soit ng/L
for groundwdeq !ug[

for soil aas)

LBNL 1995
Background

Concentrations'
(ns&s)

Included in
KISK

Assessment d

loil
loil
Soil
Soi l
Soil
Soil
loil
Soil

Soil
Soil
Soil
Soil
Soil
Soi l
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soi l
Soi l
Sotl

Soil
Soil

lsoil
lSoil
lSoi l
t ^ . .
lbo
lSoit
lSoil

SoiI
Soil
Soil
Soll
Soil
Soil

l':l
Sorl
Sorl
botl

Semi-volatile Orgatrir Cqtrln
Bnuo(ahyrene
Benzoo)fluo.ar hsne
Benzo(g,h,i)perylene
Benzo(k)fluoranth€ne
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) rnelhalt e
Bis(2-chloroethyl)eft e!
Bis(2-ohloroisopropyl) ether
bis(2-Ethylhexyl) phthalatc
Butyl berzyl phthalate
Chrysene
Dibenzo(a,h)andracene
DbenzofuEn
Diethyl phthalate
Dimethyl phthalat€
Di-n-butyl ph$alate
Di-n-octfl phthalate
Fluomnthene
Fluorcne
Hexachlorobenzene
I{exachlorobutadiene
Hexachlorocyclop6ntsdietio
Hexachloroethane
lndeno(1,2,3-cdhy|ete
Isophorone
Naphthalone
Nitobenzeoe
N-Nitoso-di-n-propylamine
N-Nihosodiphenylamine
PeDtachlorophesol
?henanthrene
Phenol
P}'rene
Metsls
Antimony
A$enlc
Barium
B€ryllium
Cadmium
Chrornium
chxomium (Hcxavatr€nt)
Cobalt
Lopper
Lead

lM€rcury
lMolybderurn
lNickel
lSelemum
lsllver

ln'"ui'-
lVanadi um
ln'Jc

is (cont'd)

I wts
| 0t45
| 0/4s
| 0/45
I 0/45
| 0/4s
I or+s
I oras
| 0/45

| 0/45

| 0/4s

I r/45
| 0/45
| 2t45
I 0/45
| 0/4s
I 0/45
| 0/45
I l/4s
| 3t45
| 0/4s
| 0/45
| 0/4s
| 0/45
| 0/4s
I 0/45
I u+s
I o/45

I or+s
| 0/45

| 0/45
| 4/4s

I ons
| 2t4S

t7 n01
105/107
t0'7/107
0/107

107/10'I
t07/r07
0/t0'7

107/t0'7
t0'7/101
t07/t07
56^07
4^07

l07lro7
4/to'7
0/t01
2/107

10'1/107
to7^01

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 2.9
ND

ND - 8.5
ND
ND
ND
ND

N D -  1 5
N D - 1 2

ND
ND
ND
ND
ND
ND

ND - 5.9
ND
ND
ND
ND

ND.  36
ND

ND-  15

N D - 2 2
ND - 880
2 - 1 8 0

ND
0.55 - 14
1.2  -  50

ND
2.3 - 14
2.5 - 380
1.1  -  680

ND - 0.58
N D - 2

1.3 - 220
ND - 2.5

ND
ND - 1,2
8 .1  -  84
7.1 - 600

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.456
ND

0.710
}-'D
ND
ND
ND
1 . 1 5

0.991
ND
ND
ND
ND
ND
ND

0.633
ND
ND
ND
ND
2-44
ND
1.15

1-32
4l.q
60.1
ND
2.45
25.0
ND
6-58
41.7
57.4

0 .1 l9
0.568
32.0
1.09
ND

0J26
n-4
63.6

5.9
14

o.9
1 .5

,t--o

. ^ '

0.3
91.4
t20.2
5 .6
t .7
42.5

91.5

No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes

No
Yet
Yes
No
Ycs
No
No
Yes
No
Yes

No
No
No
No
No
No
Yes
No
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TABLE 4-1: Summary of Chemicals Included in the Risk Ass€ssment
Future Port ofOakland Field Support Services Complex
2225 x',d 2277 Seventh Street
Oaklard, California

Sample
Matfix Chemical

Or-Site
I)etection Frequency
(Dei€ctions/Samples

Analyzedl

Range ofon-Site

Concentrations'
(mg&g for soil j

mg/L fbt
groundwater; mg/L

for soil gas)

95% UCL ofOn-Site

Concentratiors b

(rng^g for soil; mg,4-
for groundwater; mg/L

for soil gas)

LBNL 11e5
Backgrcund

Concentrations "
(ntskE'l

In€luded in
Rrsk

Assessment 
d

Wat€t
\dater

Watet
Water
Water

Water
Water

Water

Water
Water
Water
Wat€r
Water
Water
Water
Water
Water
Water
Wrter

Water
Water
Water

Water
Water
Water

Water

Walei
Water

Water
Waier

Watet

Water

Water
Water
Water

voladlr Orgadc Compounds
Carbon tetrachloride
Etlanol
Acetone
Chtoroform
Benze're
l, l, 1 -Trichloroethan€
Bromomethane
Chloromethane
Dibromomeihme
Bromochloromethane
Chloroethano
Vinyl chloride
Methylene chloride
Carbon disullide
Bromoform
Bromodichloaomethane
1 , l -Dichloroethane

1 , I -Dchloroethene

Tertiary Butarol (TBA)
Tdchloaofluoromethane
Dichlorodifl uoromethane
Trichlorotri fl uoroethane
1,2-Dichloropropatre
2-Butanone(MEK)
1,1,2-Trichloroethane
Trichlomethene
1,1,2,2-Tetrachloroelhane
1,2,3-Tdohlorobenzene
Hexaclrlorobutadiene
Naphthalene
2-Chlorotoluene
1,2-Dictdorcbenzene
1,2,4-Trimethylbenzen€
1,2-Dibromo-3-chloropropane
ted-Butylbenzen€
Isopropylbenzene
p-Isopropyltoluenc
Ethylbenzene

lStyrene
ln 

-Propylb€nzene

lr-Butylbenzene
l4-Chloro!olu€ne
I I ,4-Dichlorobenzene
11.2-Dbromoetlmne
t _ ^ - . . .
l  t  , l -ucnroroe0ane

I Vinyl acetate

l4-Methyl-2-pentanone 
(MIBK)

ldi-Isopropyl Ether (DIPE)
| !Jr)- L flm€rny roerrz ere
Bromobenzene

lToluene
lChlorobenzene
| 2-Clhloroethvlvinvl etfi e.

0/3'7
0/18
0t37
0/37
6137
0/3'7
0/3'7
0/37
0/2r
0lzr
l/3'7
3/3'7
0/31
0/3'7
013'7
0/3'l

t/37
0/18
0/21
0/21
0/21
2t3'7
oR7
0t31
513'7
0/3'7
0/21
0t2l
9l2l
0/21
0t2l
3/21
0/21
0nl
5/21
0t2l
4/37
013'7
4t21

0/2r
0t2l
0t2l
v31
0/3'7
0/3'7
l n 8
lD l
0/21
v3'7
0/3'7
0/21

ND
ND
ND
ND

ND - 0.078
ND
ND
ND
ND
ND

ND - 0.011
ND -  0 . r8

ND
ND
ND
ND

ND - 0.0097
ND - 0.00097

ND
N'D
ND
ND

ND - 0.2
ND
ND

ND - 0.029
ND
ND
ND

ND - 0.35
ND
ND

ND - 0_05
ND
ND

ND - 0.022
ND

ND - 0.046
ND

ND - 0,029
ND - 0.019

ND
ND
ND

ND - 0.01I
ND
ND

ND - 0.0026
ND - 0.002

ND
ND - 0-0012

ND
ND

ND
ND
ND
ND

0.00896
ND
ND
ND
ND
ND

0.00284
0.015?

ND
ND
ND
ND

0.00t72
0.00132

ND
ND
ND
ND

0.0170
ND
ND

0.00343
ND
ND
ND

0 . 1  1 7
ND
ND

0,00?50
ND
ND

0.00608
ND

0.00565
ND

0.00946
0.00652

ND
ND
ND

0.00193
ND
ND

0.00124
0.00207

ND
0.00132

ND
ND

No
No
No
No
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
Ye9
No
No
Yes
No
No
No
Ye3
No
No
Yes
No
No
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
No
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TABLE 4-1: Summrry of Ch€micals Included in tle Risk Assessm{nt
Futurc Port ef Oall$d Fiatld Srpport Services Complex
2225 '.nd 2277 Seventh S&e0t
Oakland, Callfornia

Sarnple
Matrix C1remical

On-Site
Detection Freque|cy

{D€tections/Samples
Analyzed)

Range of On-si&
f.onceotlationg n

(mg/kg for soil;
ntE/L 1ol

groundwaler; i[g&
for soil gas)

95 tKL ofOrFSire

t&rc*remradons o

{ugilig tu soil; mg/L
fer gloc$fuater; ng/t

ft{ s{il sas)

LBNL 1995
Background

Concentrations 
c

(ng&g)

ln€luded ;a
Risk

Assesgnent d

Water
Water

Water

Water
Water

Water

Wat€r
Water
Water
Water

Water
Wat€r
Water
Water

WatEr
Water
Water
Water
Water

Water

Water
Water

lWater
[Water
[Wulrt
iWater
L - .
lwarer
[Water
lWater

t . - .
lw arer
lWater

l.:o'o
lw ater
|water

vol.dle Or8dric Coepc|'r& (co
1.2,,1-Trichlorobenzere
Dibromochlorornethane
Tetmchlolo€thenc
sec-Butylberzeoe
1,3-Dichloroplopate
cis- 1,?-Dchloroethene
trans-1,2-Dichloro€then6
1 ,3 -Dichlorobeizene
1,l-Dicl oropropene
2-llexanonc
2,2-Dichloroproparc
1, l, I 2-Teaacft loro€thacc
Ethyl tert-Butyl Ether (ETBE)
tert-Anyl Ethyl Ether (TAME)
Xylen{t
MTBE
cis- 1,3 -Dichloropropsne

tans- 1,3-Dichloropropem

Total PetroleDm Hydro{srbont'
Gasoline
Diesel
K€rosene
Jet A
Motor Oil
SeGivolatile tlrgsnlc Compoun
Benzo{a)p}Tene
2,4-Itnitropb€nol
Dbctrzda,h)onihrdere
Benzo(aFdlthrac€ne
+Chloro-3-me8rybh.irol
Benzoic acid
Hexachloro€thane
He,\achlorocyclopentadiem
Isophororc
Acenaphthene
Diethyl phthalate
Di-n-butyl phthalale
Phenanthrcne

lBotyl benrryl phtbrlate

lN-Nitrosodhheoylaridne
lFluor€n€
lHexachloroburadi6lc
lPen.achloropb$ol
| 2,4,6-Trichlorcphenol
t ^ , . .
ll-Nrlroanrrte
l2-Nitlophellol
lNapbthalene
| 2-Methylnaphlbaterie

l2-Chloronapilhalcne
133-DichlorofEtnitli*
12-MethyhrtdDol
I 1 ,2-DicblotobeM€dP

nt'd)
0/21
0t37
437
5tzl
0/21
8/3'7
3/3'.7
0/21
0t2l
0t3'1
0/2r
0/21
0/18
0/18
2t31
2t31
0/3'7
0/3'7

tt/36
t6/33
0/31
0/31
7/31

0/13
0lt3
0/13
0/13
0n3
0/13
0/13
0/13
0/t3
0/13
0/t3
0/t3
6/t3
0/13
0/13
6^3
0/13
0/13
0/13
0/13
0/13
5/t3
6^3
0/t3
0/13
0t13
0/ t3

ds

ND
ND

ND - 0-013
ND - 0.015

ND
ND - 0.65
ND - 0,13

ND
ND
ND
ND
ND
ND
ND

ND . O,OI I
N D - 0 . t 3

ND
ND

ND - 4.6
ND - 600

ND
ND

ND - 7.1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0,18
ND
ND

ND - O,(tsI
ND
ND
ND
ND
ND

ND - 0.39
ND . 0.76

ND
ND
ND
ND
ND

ltD
}{D

0.00191
0.00626

ND
0_0626
0.0108

ND
ND
ND
ND
ND
ND
l.lD

0.00296
0.0I74

ND
ND

0.617
66.9
ND
ND
5.70

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0856
D{D
F'D

0-0394
),{D
$tD
ND
l|D
ND

0.167

B{D
ND
D{r)
BED
ND

No
No
Yes
Ye,s
No
Yes
Yes
No
No
No
No
No
No
No
Ycs
Yes
No
No

Yes
Yes
No
No
Yca

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
Yes
Y€s
No
No
No
No
No

l:\Poi|}otlo*Idr5l$lll{lA\
e&;F.rflr$l_-Hi
}{| = CA.ni.dsr il.ttia Page 5 of8 IRIS ENVIRONMENTAL



TABLE 4-l: Sumn'rary of Chexicais Included itr tI€ Risk Assessmetrt
Fliure Port of Orlland FbId Srryryorl Services Complex
zZ25 Lnd2277 Sevtnlh Strect
Oakland, Californir

Sanrple
Matrix Chemical

On-Site
Delecrion frequency
(Delectionvsampl€s

Analyzed)

RaWe of On-Site

Concentratrons "

{mg,&g for soil;
mg/L for

groundwater; mg/L
lor soil gas)

95% UCL of OI|Sitc

Lib*aEntratiors o

(me/ke tur soib n€/L
for gror['tdwale'r s8rl,

for soil gas)

LBNL I995
Backgrotrlld

ConcenlFtrons'
(mq&s)

Irrcluded i'|
Risk

Assessmeat d

Water

Wafer
Waler
Water
Water
Wat€r

Water
Water
Wat€r
Wat€r
Water
Water
Water
Water
Water
Water
WaGr

Water

Water
Water
Water
Water
Water
Water

Water
Water
Water

Water

Air

fir
An
Air

Air
Air

Air
lArr
i{rt

Air

Semi-volstile Ore.Eir Cm$lMr
2,4,5-Trichlorophenol
Nitrobenzere
3-Nitrcaniline
4-Nitroaniline
4-Nitrophenoi
Benzyl aloohol
4-Bromophe.ryl phenyl ethef
2,4-Dimethylphenol
4-Methylphenol
1 ,4-Dichlorobenzene
4.ChloroaniliD€
Ph€noI
Bis(z-chloroethyl)ether
Bis(2-chloroethoxy) rnethane
bis(2-Ethylhexyl) phhalate
Di-a-octyl phthalaie
Hexach.lorobenzene
Anthracene
1,2,4-Trichlorobenzene
2,4-Dichlorophenol
2,4-Dinitrotoluene
Pyrene
Dimethyl phlhable
Dibenzofuran
Benzo(g,biherylene
Indeno( 1 ,2,3-c d)pyre$€
B€nzo(bxl uoranlhene
FIuoratrtheBe
Belzo{k)fluomntlEBe
Aceoaphthyleae
Clrrysene
2-Methyl-4,6-dinihophenol
1 ,3 -Dichlorobenzene

2,6.Dinitrotoluen€
N-Nitroso-di-n-propybmirE
4-Chlorophefyl pheryl eibet
Bis(2rhloroisopropyl) e$cr
Volatile Orgenic Compco&
Ethylbenzene
Styrene
cis- 1,3-Dchlorcprop€re
fans- I ,3 -Dichl,oIoprofcDe

n-Propylbenzsnc
n-Butylbenzen€
4-Chlorotoluene
1,4-DchlorobEnzene
1,z-Dbromo€than€
1,2-Dichloroetbaoe
Vinyl acetrate
4-M6thyl-2+ertz 

"tc 
fMlMq

1,3,5-Trimerhylberrcrc
Bromobeozcre
Tolu€ne

k (coat'd)

I o/13
| 0/13

0/t3

| 0/r3

L 0/13

| 0/13

I 0n3
| 0^3
| 0n3
[ 0/r3
I 0 i r 3
|  0 / r3
I 0/13
I o/r3
I 0/13
| 0/13
I 0/13
I 0/13
| 0/13
I or:
| 0n3
I 0n3
I otr3

ltili
I on:
I 0/13
[ 0/13
I orr:
| 0/13

I 0/13

| 0/13

| 0t13
| 0/13

I orr:
I  0 /13
I on:

2n3
0/23
0/23
0/23
1/23
0/23
0t23
0/23
0/23
0t2f
0/x3
0/23
ol21
on3
tn3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0.0046
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0,0071
ND
ND
ND

ND - 0.0021
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0_00054

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0-00609
ND
NI)
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

o00152
ND
ND
ND

0.000844
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0003E3

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes

!:1gl'to.llar&TrisAliH{A\
.&i-Frr7ll$_bdtin*
l$r= {}diel Ed ihrel.d, Page 6 of 8 IRIS ENVIRONMENTAL



TABtr E 4-l: S[rnmrry of Chemicols Included itr the Risk Assessmslt
Fntlrrc Po of Oaklrnd Ficld Support Services Coldpl€x
2225 tnd 727'1 Severth Street
Oaklrnd, Crlifornit

Srmple
Mamx Chemical

On-Site
Detectior Frequcncy
(DetectiorJSamplcs

Anaiyzed)

R.rge of On-Site

Concentralions "
{nlg/kB for soi};

ng/L for
grorBdwater; $gA

for soil gas)

q5% UCl, ofOn-Site

Concentralions 
b

(ngftg for soil; mg/L
for gmu$dwater; mg/f

for soil gas)

LBNL 1995
Back$ound

Concentations "
(ms&s)

lncluded i!
tusk

Assessmert d

Ait
Air

{rr

4ir

Air

Air
{ir

Ait
Air

Air
Air

Air

Air

Air

AK

Air

Ait

Air
fut
Air

Air
Air

Air
Air
Air
Air

Voletilc Orgrnic Comgotrndi (co
Chlorobenzene I

I
r-L ororoemyrvrnyr emea I
1.2.4-Trichlorobenzerc I
Dibromochlorcmethan€ |
Terachloroethene I
Xylene(s) ]
sec-Butylbenzene ]
l,3-Dichloropropane ]
cis- 1,2-Dichloroethene
trans- 1,2-Diohloro€thene
MTBE
1 ,3-Dcblorobenzene
Carbon tetrachloride
I ,1-Dichloropropen€
2-Hexanone
2,2-Dichloropropaoe
l, l, 1,2-Tetrachloro€thane
Acetone
Chlomform
B€nzene
1,1,1-T.ichlomcthane
Bromotrrethatr€
Chloromethane
Dibromomedrane
Brcmochloromethane
C'blomothane
Vinyl chlo.id€
Methylene chloride
Carbor disulfide
Bromoform
Bromodichlorotncthan€
I , I -Dicbloroethane
I , I -Dichloioethene
Trichlorofl uoromethane
Dichlolodifl uoromethane
Tichlorotsifl uoroethrn€
I ,2-Dchloropropane
2-Buta.none(MEK)
t,1,2-Trichloroethade
Trichloroethene
I,I,2,2-Tebachloroetharle
l r,3-Tricblorobenzene
Hexachlolobuladieie
Naphthalene
2-Chlorotoluene
I ,2-Dichlorobeizerc
1,2,4-Trimethylbenzerc
1,2-Dibromo-3-chloropropa.€
tert-Butylb€Eor€
Isopnpylbenzetre
D-lsoDroDvltoluen€

nt,d)
0D3
0/23
0/23
0/23
0t23

1n3
0D3

0/23
t/23
0/23
0/23
0t23
0/23
0/23
0/23
0n3
0n3
'7/23

0123
0/23
0n3
0/23
0123
0/23
2t23
0t23
0/23
0/23
0t23
0n3
0t23
l/23
0/23
t/23
0/23
0/23
0/23
tn3
0/23
0/23
0/21
0n3
0/23
0/23

0/23
0/23
1/23
0n3

ND
ND
ND
ND
ND

ND - 0.014
ND - 0.0012

ND
ND - 0.0014

ND
ND - 0.021

ND
ND
ND
ND
ND
ND
ND
ND

ND - 0.1?
ND
ND
ND
ND
ND
ND

ND - 0.0071
ND
ND
ND
ND
ND
ND

ND - 0.0014
ND

ND - 0.002r
ND
ND
ND

ND- 0.0016
ND
ND
ND
ND
ND
ND

ND - 0.00057
ND
ND

ND - 0.0022
ND

ND
ND
ND
ND
ND

0,00215
0.000?73

ND
0.000454

ND
0.00528

ND
ND
ND
ND
ND
ND
ND
ND

0.0209
ND
ND
ND
ND
ND
ND

0.00137
ND
ND
ND
ND
ND
ND

0,000787
ND

0.000844
ND
ND
ND

0.000475
ND
ND
ND
ND
ND
ND

0.000400
ND
ND

0.000538
l.iD

No
No
No
No
No

Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Ye-s
No
No
No
No
No
No
Ycs
No
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
No
No
No
No
No
No

No
No
Yes
No

*\&dhlb.n7d'Ar*rHRA\
c&i-rbd"lt8l b@riG
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TABLE 4-1: Summary ofChemicals Included in the Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 s.ldd 2277 Sev€nth Strect
Oakland, California

Notes:

" The range of concentrations of ali on-site samples (at all depths) collected dudng the March 2002 Phase lI ESA by lris E virororental.
b Cnrresponds to the 95% Upper Coafidence Level (UCL) oftlte arithmetic rnean calculated by assuming that chemicals report€d as Don-detect (ND) are

preseni at ore-halfthe analytical detection liruit |6 recomm€nded by tbe USEPA (1989). Field duplicate sampfes weie considered f,or quality assurance

purposes only, and are not included in tbe cnlcdations.
c See Section 4.0 ofthe report and Tabl6 4-2. As listed iD Lawrence Berkeley National Laboratory (LBNL) Envilofitleotal Reslo.ation Progran! Unive6i

of Califomia, Berkeley . 1995, Ptotocol Jor Determining Background Concentrations ofMetals ,n Soil at Lswtence Eerkeley Nalional Labordtory .

Berkel€y, California. August.
d Chemicals were included in the risk assessment ii they wele deteoted, with lhe erceptioD ofmelals. Only metals deetect€d in soil abov€

background cotrcentations were included in the risk ass€ssmeot. If the95%UCL is greater thatr the maxim|rln detected codcenhation,

rhe maxjmum det€cted concenratiofl is used fot screening purposes.

" TPH evaluated usins detected individual related constiluents.

Sample
Matrix Chemical

On-Sile
fuectio$ Frequercy
(Ddtections/Samples

tuiatyzed)

Range ofOn-Site

Concentrations 
t

(mg/kg for soil;
mg/L for

groundwater; mgll
for soil gas)

95% UCL ofot-site

Conceatratiors b

(mg/kg for soil; mg/L
ior groundsater; mg/L

for soil gas)

I-BNL 1995
Ba€kgrosnd

Crnoerhations 
'

(&s/ks)

Inchded in
Risk

Assessment 
d

Air
Methane
TPH-Casoline

2t/23
l5/23

ND - 520.1079
ND - I l4.l

218 Ycs
Yes

Page 8 of 8 IRIS ENVIRONMEI{TAL



TABLE 4-2t COMPARISON Of DETECTION LEVELS OF METALS IN SOIL TO BACKGROUND CONCENTRATIONS
Future Port ofOaldand Field Services Complea
2225 and 2277 Seventh Street
Oakland, Cslifornia

Chemicd

Colluvium & Fill Background
(LBNL,199s)

Phaie Il ESA
oris Environmental"

2002) 95% UCL Wtthin
Bsckground?

95% UCL ConceDtration
(in ppm [ne&g])

95% UCL Concentration

(-g&gI

Antimony
Arsenc
Barium
Beryllium
Cadmrum
Chromium
Chromium (Hexavaletrt)
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Seleniurn

Thallium
Vanadium
Zirrc

5.90
14.00

0.90
1.50

91.40

ss-60
14.10
0.30

120.20
5.60
t.10

42.50

91_50

2.32
41.9
60.7
ND

25.0
ND
6,58
41.1
57.4
0 . 1 1 9
25,0
32.0
1.09
ND

0.526

63.6

Y
No
NA
NA

Yes
NA
NA
Yes
No
Yes
NA
Yes
Yes
NA
Y€s
NA
Y€s

References:
Iris Environmental- 2002. Phose Il En|ironnental Site Assessnent, Futurc Porl Field Support Se.,ice-J Conplex, 2225

&2277 Sewnth SneeL Port ofoakland, Oaaand, Califortm. Oaklan4 C.alifomir Junell.

Law1ence B€rk€ley National LaboBtory (LBNL) Enviionmental Restoration Pro$am, Univ€Gity of Califomi4 Berkeley.

1995. Protocol for Delemiai g Backgroutld Co centrutions ofMetdts in Soil at Lawrence Berkeley NotioMl

Laboralory. Berkeley, Califomia. August,

Note6:
'Conesponds to the 95% Upper Confide[ce Level (UCL) of the arithmetic mean calculated by assuming that

chemicals reported as nofl-detect (ND) arc prcsent at one-half the aralytical detection limit as recornmended by

the USEPA (1989). Field duplicate samples were considered for quality assurance putposes or y, and arc not

included in the calculations.
- = No data available-
NA = Not applicable.
ND = Not deterted.

_ConpNriloraack8rMdM€l.ls Page I of 1 IRIS EIWIRONMENTAL
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TABLE 5-2: SITE-SPECIFIC PROPERTIES
Future Port of Oakland Field Support Services Complex
2225 and 2277 Seveoth Street
oakland, California

Notes:
S : Sand.
SL = Sandy loarn
NA : Not applicable.
1. USEPA. 1997. User's Guide for the Johnson and Ettinger (1991) Mode! For Subsurface l/upor Intn tion Into Buildings '

Office of Emergency and Remedial Response. Washington, D.C., Septembel.
Site-Specific value.
Little et al. 1992. Transport ofsubsurlace Contaminants into Buildings. Environ. Sci. Technol., VoL 26, No. 1I

2.
3 .

Parameter Symbol Commercial Outdoors Units Source

Soil Parameters

Average soivgroundwater temperah[e

Depth below gmde to top of contamination

Thickness of soil shatum A

Depth below grade to bottom of contamination

Depth to goundwater

Soil statum A SCS soil type

Stratum A soil dry bulk density

Stratum A soil total porosity

Statum A soil water-filled porosity

Statum A soil organic carbon ftaction

Groundwater Parameters

Depth below grade to water table

Thickness of soil stratum A
SCS soil type directly above water table

Building Parameters

Depth below grade to bottom of enclosed space floor

Enclosed space floor thickness

Soil-bldg. pressure differential

Baseline methane pressure differeutial

Metlane pressure differential with angineering controls

Enclosed space floor length

Enclosed space floor width

Enclosed space height

Floor-wall seam crack width

Indoor air excbange rate

Area ofBuilding Over Plume

Trench Paranneters
Depth ofTrench

Width of Trench

Length of Trench
Default Surface Wind Speed

Trench factor

Ib

n^

Lwr

T.

Lr
!

Lb

Lr*

LF

L-*r
DP

BMdp

LB

wB

HB

ER

D
w
L

t o

46
l 5

213
213

S
1.50

0.43

0.34
0.002

213
213
SL

l )

l 5
40

15000
0

22860
2134
48E
0.10
0.80
100%

NA
NA
NA
NA
NA

1 6

l )

1 5

259
259

SL
1.50

0.43

0.34

0.002

259
259
SL

1 5
t f

40
15000

0
22860
2134
488
0 . 1 0
0.80
100%

100
150
400
2.25
0.1

"C

cm

cm

cm

Clcrrt

"-t/"-'
crntlc-'

gc

cm

cm

cm
cm

, !g/cm-s
g/cm-s-

, 2g/cm-s

cm

cm

cm

1/hr

cm
cm
cm
m,/s

1

Conservative Estimate

Conservative Estimate

Conservative Eslimate

Conservative Esttnate

Conservative Estimate

Default ftom 1

Default liom I

Default from I

Default from I

Conservative Estimate

Conservative Estimate
Couservative Estinate

Default fiom 1

Default fiom 1

Default ftom I

Default fiom 3

Engineering judgement

Site-specific

Siie-speciiic

Default from I

Default from I

Default from I

Default from I

Engineering judgement

Engineering judgement

Engineering judgement

Engineering judgement

Ensine€rins iudsement

I:\Portofoakland\7thst\HHRA\e&j -Poft Tthst_baseline Page 1 of I IRIS ETfl'IRONMENTAL



TABLE 5-3: BASELINf, AMBIENT AIR CONCENTRATIONS
Future Port of O-ekland Fietd Srppen Sarvices Complex
22?5 ,nd 22?? Scventh Strccr
Oaklrnd, Californi,

Chemical

Re3llting from Soil Ga6 (mg/ni) R€r|rltitrg from Soil (twltd) Resulting from CroMdwater (mg/nl)

Dcvc{opmctrt Future Land Use Derelopmcnt Futurc L2.d Us€ Developnrent Future Land Usc

(}r-Stlc
Cotrstluction

Workgrs

On-site
Commercial

Workerg

On-Site
Itrlrusive

On-Slte
Cotlslruclbn

Workers

On-Sile
Commcrcirl

On-Sft€
Inlrusive
Workers

On-Site
Construction

Worke$

Otl-Sit€
Commerahl

Work€rs

On-Sit
Intrusivs
Worken

I
Volrtil€ Organk CoDrpoun*l
l.l-Dichloroethane I
l,I-Dichloroethylene I
1,2,4-Trimethylb€nzene I
l2-Dichloroethane I
I,2-DichloroFopane I
1,3,5-Tridethylbenzen€ 

]
ACelone
xT*1"
L n Lorooen?ele
Chloroethane
cis-1 2-Dichloroethylen€
Di-isopropyl ether

Freon 113
Isopropylb€nzene (Cumen€)

Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propytbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
f ans- 1,2-Dichloro€thylar€
Trichloroethylene
Trichlorofl uoromethane
Vinyl chloride (c1'loroethene)

Xylenes
Seml-volatlle Comportrds
2-methylnaphthalene
Acenaphthene

B€nz(r)anthracene
Chryserc
Dibenzofuran
Fluoranthene

lFluo.ene
Naph$arene

*:::*'""'
P€troleum Hydrocrrbons
TPH-Diesel
TPH-Casoline

Y*"k-

lBanDm
lcadmium
lcobalt
lL€ad
lMolybdenum

NA
NA

1.268-05
NA
NA
NA
NA

4.84E-05
NA
NA

1.21E-06
NA

7.5'7E-46
7.05E-08
3.88848
t.47F.m
7.8sE-05

NA
NA

8.108-06
4.4rE46

NA
1.348-06

NA
9.88E-07
1.50F,-07
4.90E-07
4.35E-06

NA
NA
NA
NA
NA
NA
NA
NA
NA
}IA

NA NA NA
'7.23E-02 2. L6E-01 2.898-03

NA NA
NA NA

1.08E-05 5.03E47
NA NA
NA NA
NA NA
NA NA

1,44E-04 \.94E-06
NA NA
NA NA

3.61E-06 4.848-08
NA NA

226845 3.03E-07
2.1lE-07 2.82F:09
l.t6E{7 1.55E-09
4.39E42 5.88E-04
1.42E-04 l . l4E46

NA NA
NA NA

2.28E-05 3.24F-01
1.32E-05 I;768-D'l

NA NA
3.99E-06 5.35E-08

NA NA
2.95E-06 3.95E-08
4.488-01 6.00E-09
1.468-06 1.96E-08
1.30E{5 t.14E-07

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

I.{A NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA
NA NA NA

NA
2.14E06
3.238-06

NA
NA

2:77E46
2.59E45
2.35E-06
2. t 38-06

NA
NA
NA

2.21E-06
NA

6.32E-06
NA

232F{6
L48E-04
9_l8E-06
9,13E-06
7A3846
232E-06
2.59E-06

2.r3E u6

NA
2.9tE-06

1.3?E-03
1.07E-03

NA
NA
NA
NA
NA
NA

6.238-M
NA
NA

NA NA
6,38E46 8.55E-08
2.7'tE46 |.298-01

NA NA
NA NA

8-26E-06 l-118-07
3.378-06 r.04E-06
7.03E-06 9.418-08
6.358-06 8,51E-08

NA NA
NA NA
NA NA

6.64E-06 8.90E-08
NA

1.89E-05 2.5384',7
NA NA

5-l lE-06 Ll3E-07
9.608-06 5.91E-06
2.358-05 3.61E-07
2.57EO5 3.65E-07
2.22V05 2.97F,07
6.94806 9,30E-08
7.13E-06 I.048-07

NA NA
6.35E-O6 8.51E-08

NA NA
NA NA

8.70846 l.l'7E-91

1.31E44 5-48E45
5.51E-0,6 4.29845

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

4.0sE-o5 2.49E-05
NA NA
NA NA

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

NA
NA
NA
NA
NA
NA
NA

1.838-0t 5.478-01 7.33E-01
1.778-03 2.32E-02 3.11E-04

4.66LO5 7.31E{6 4.66E-05
1.29E-M 2.03E-05 1.29E-M

3,10E-M 4.87E-05 3.10E-04
8.59E-06 1.358 06 8.59E-06
2.158"04 l . l8E45 2.l5E O+
l. l?E44 1.76E45 l- l2E-04

NA NA NA
2.32F-04 3.64E-05 232E44

NA NA NA
2.21L04 3.56E-05 2.2'7844
1.21E-03 1.90E-04 l.2lB-03
2.05E 05 3.22E-06 2.0sE-05
1.858-04 2.908-05 1.85E-04

NA NA NA
5.30E-02 8.31E-03 5-308-02

NA NA NA
4.98E-05 ?.81E46 4.98E-05
2.02E44 3.17E-05 2.02E-04
6.20E-04 9.?38-05 6.20844
1.21E-04 l.llE-o4 7,218-04
8.508-04 1.33E-04 8.50E44
1.518 04 2.3'7E-05 L5lE-04
3,50E-05 5.48E-06 3.50E-05
4.988-04 7,818-05 4.98E-04
1.60E-04 2.52E-O5 1.60E-04

NA NA NA
2.28E-03 3.57E44 2.28E-03
1.588-04 2ATE-05 1.58E-04

1.26E-03
NA
NA
NA
NA

NA
NA

2.88E-04
NA
NA

1.16E+04
5.37Eq)0

1.98844 1.26E-03
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

4.52E-05 2,88E-04
NA NA
NA NA

1,838+03 r.r6E+04
8.43E41 5.3?E+00

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

NA
NA
NA

NA
NA
NA

Nelsi
NA = Not applicable

l:Dc{&Llsldtu&\Hm^bli}dtttxt tt!A* Page I ol- l IRIS ENVIRONMENTAL



TABLf, g: SITE OIITLOPMf,NT AMBIIIN'f AIR CONCENTRATIONS
F!t|rr. Pora .f or*hnd lield Support $ryices Complex
2225 .nd ?2fl S€verth Stresi
Oaklasd, Cr fonria

Ch.micrl

Resulting from
Soil Gas

t-Y-)

*rs!ftitrg tLE
Soa

{nrlm1

RBulting from
Groundwatsr

(rng/m1

On-Site Commercirl O.-Site Comto.tdrl Or-Siae Com|'|.r.ial

Voirtil,c Orgrlic ComFldnds

1, | -Dichi0roethan€

I , I -Dichioroelhyl€r€

1,2,{-Trin€thylb€nz€n€

1,2-Dchloroethsn€
1,2-Dichloropropane
1,3,5-Trim€thylbenzene

Chlorob€nza€
Chloroethane
cis- I,2-Dicltloroelhylene
Di-isopmpyi ether
Ethylb€nzen€
Frcon I 13
Isopropylbenzene (Cum€ne)

M€thane
M€thyl tert-butyl ethe'
Naphthalene
n.Butylbenzene
N-plopylbenzene
s€a-Butylb€rlz€ne
TetrdcbloroelhylGne
iloluen€
trBos-1,2-Dichloroethylene
Trichloro€thyl€ne
Trichlorofl uoromethane

lvinyt chlorid€ (chloro€th€ne)

[vt"n""
Slml-Volafh Comporndg

F-tnethylnqhthakne

lAcenaphthe,r

Penz(aF|}tl'Ia{cnc
phrysen€

loibenzofuran
lF luomnthene

lFluorene
Flaphthalene

Ftl€nanttrrene
prcae
lPelrol€wn llydroc.rbor3

NA

5.438-06
NA
NA

NA
l_448-04

NA
NA

3.61E-06
NA

|.44E45
2.1184',7
l. l6E-07
4.39F02
r.t  1E-04

NA
NA

8.89E-06
7.51E-06

\A
3,50E-06

NA
2.95E-06
4,488-07
r.46E-06
t.30E-05

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
L5lE4l

NA
NA
NA
NA
NA

NA
6.38E46
l.4{)E'46

NA
NA

4.14E-O6
2.9-fE46
l-03E-06
3- l3 E-06

NA
NA

4.24846
NA.

t.89E45
NA

3.97E-06
6.36E-06
9.838-06
r.00E-05
1.2TE-O5
5.94E-lX
6.7?E-06

6.35E46
NA
NA

8.70E-O6

6-948-05
d38E46

NA
NA
NA
NA
NA

2-68E45
NA
NA

5.45E4r
r.63E-m

NA
NA
NA
NA
NA
NA
NA

1.49E-06
4.58E46
9.68846
4.02847
?.40E-06
3.4?E-06

8.34E-06
NA

8.998-06
1.94E-05
6.15E41
5.83E-06

NA
t.6 i E..1)3

NA
4;73F.O6
8.63E-06
1.91E-05
2.03E-05
2.61E{5
4,52E-06
|.x4E-O6
1.50E45
5.22E46

NA
9.098-05
4.65E{6

1.44E-05
NA
NA
IIA
NA
NA
NA
NA

1.23E45
NA
NA

2.54E+02
2.04E-0 |

NA
NA
NA
NA

NA
NA

NeE
NA = Not rpplishl€

lthtrto.&ldnnNt\HBRA!&4i.Md!5r .aftr. Prge I of l IR]S f,NURONMENTAI



TABLE 6-1: TOXICITY VAIL/.ES OF TIIE CHEMICALS OF POTENTIAL CONCER-I{
Future Port of Oakland Field Support Services Complex
2225 and 2217 Seventh Street
Oakland, California

Chemical

Cancer Slope Factor (CSF)
(mg/kg-dayft

Chronic Noncancer Reference Dosc (RlD)
(me/ks-dry)

Inhaletion Source Oral Source lnhalation Source Oral Source

Yolrtil€ Orgrnic Compounds
I ,l -Dichloroethan€

t,l-Dichlorcethylene
1,2,4-TrimethylbenzeDe
1,2-Dichlon€thane
L ,2-DichLoropropane
1,3,s-Trirnethylbetzene
{cetone
3enz€ne
:hlorobanzene
lhloroethane
ris-1,2-Dichloroethyl€ne
Di-isopiopylether
Ethylbenzere
Freon 113
Isopropylbenzene (Cumene)
Methane
Methyl Ert-butyl ether
Naphthalen€
1-Butylbenzene
N-propylbenzene
rec-Butylbenzene
Tetrachloroethylene
Toluene
hans-1,2-D jchloroethyleoe

Irichloroethylene
Trichlorofl loromethane
Vinyl chloride (chloroethene)
Xylenes
S€mFVolatile Compounds
2-rnelhylnaphthalene
Acenaphthene

Benz(a)anthrac€ne
Chrysene
Dibenzofuran
Fluoranthene
Fluorene
Naphthalene
Plrcnanthrene
Pyrene
Met.ls

Barium
Cadmium
Cobalt
Lead
Molybd€num
Vansdium

5.?0E{3
1.75E-01

NC
7.20E-02
3.60E-02

NC
NC

1.00E-01
NC
NC
NC
NC
NC
NC
NC
NC

1.80E-03
NC
NC
NC
NC

5.40E-01
NC
NC

1.00E-02
NC

2.10E-0].
NC

NC
NC
NC

3-90841
3.90E42

NC
NC
NC
NC
NC
NC

1.208+01
NC

1.508+01
NC
NA
NC
NC

L

3
I
I
1
l
I
I
t
I
I
3
I
1
I
I
I
I

l

I

I

I

I

I

1

1

1

I

1

I

I

1

I

I

I

1

I

I

I

t

I

I

I

I

l

5.70E-03
6.00E-01

NC
4;70E42
3.60E-02

NC
NC

1.008-01
NC
NC
NC
NC
NC
NC
NC
NC

1.80E-03
NC
NC
NC
NC

1.50E-01
NC
NC

1,538-02
NC

2.7084 \
NC

NC
NC
NC

L20E+O0
1.20E-01

NC
NC
NC
NC
NC
NC

1.508+00
NC

3.808-01
NC
NA
NC
NC

I

3
I

I

I

I

l

I

I

I

I

1

I

I

i
I

I

I

I

I

I

I

1

I

I

I

I

1.438-01
2.00wo2
1.70E,03
1.408-03
1.14E-03
1.70E-03
1,00E41
1.71E42
2.86E{l
8.57E+00
1.0E-02

2.00E-01
5.71E-01
3.00E+01
1.14E-01

NA
2.29E+00
2.57E-03
1.00E-02
1-00E{2
l_00E-02
1.00E42
8.5'7E42
2-00E-02
1 .71E41
3.008-01
?.86E-02
2.00E-01

2.57E-01
6.008-02
3.008-01
3.00E-02
3.00E-02
4.008-03
4.00E-02
4.00E-02
2.s7E-03
3,00E-01
3.00E-02

8.57E-06
1.43E{4
5.71846
6.00E{2

NA
5.008-03
7.008{3

2
I
4

3
4

l b
1b
lb
7a
3c
1b
3a

1
1b
lb
4a

1b
l b
3
Ib
3^

1b

1e
3a

4a
3a
3a
1b

lb
2
t b
4a
i

3z
Za

t.00E-0r
9.008{3
5.00E42
J.008-02
1.14E-03
5.00E-02
1.00E-01
3.00E-03
2.00E-02
4.008-01
1.0E42

2.00E-01
1.00E{l
3_008+01
1,00841

NA
8.60L01
2,008-02
1.008-02
1.00E{}2
1.00E-02
1.00E-02
2.008-01
2.008-02
6.00E-03
3.00E{1
3.00E43
2.008+00

2.00E42
6.00842
3.00E"01
3,008-02
3.008-02
4.00E-03
4.00v02
4.00E-02
2.OOEJD
3.008-0t
3.00E-02

3.008-04
7.00E-02
t.00E-03
6.00E-02

NA
s.00E-03
7.008-03

7
3
4
4
3a
4
3
4
3
4
7

3
3
3
I

3a
3
4
4
4
3
3
3

3
3
3

3e
3
3

4
3
3
3

3

3

3h
4
i
3
2
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TABLE 6-1: TOXICITY VALI'ES OF TIIE CIIEMICALS OF POTENTIAL CONCERN

Future Port ofOakland Field Support Services Complex

2225 ,.nd2277 Ser enth Street
Oakland, California

Notes:
NA - Not available. Route-specific toxicity value for this compor.rnd was not available.

NC - Not considered to be a carcinogen.
' Route-to-route extrapoladon.
b This value has been converted from an RfC value (units: mg chemicaVni air), assuming a 20 ni/day inhalation rate

and a 70 kg body weight.

" Surrogate value - assumes toxicity for ethyl ether
d This value was withdrawn ftom the Integrated Risk Information System Database. Value obtained ftom USEPA 2000.

e Su[ogate value - assumes toxicity for rlaphthaleae
r Because the USEPA has not developed an RtD for this chemical, the noncarcer RfD for pyrene is used as a suuogate value.

s Surrogate value - assumes toxiclty for aotluacene
n The RfD for cadmium is estimated for cadrnium exposure in food.
i Lead exposure is evaluated using Cal/EPA's LEADSPREAD Model. See Section 6.3

Sources:
1. Califomia Environmental Protection Agency (CaUEPA). 2@1. Toxicity Citeria Database. Maintained online

at www.oehha.org. Office of Environnental Health Hazard Asscssment (OEHIIA).

2. United States Enviromental hoiection Agency (USEPA) . 199'7 - Health Effects Assessment Summary Tables.

FY 199? Update. Juty. Offrce ofEnvironmental Health Hazard Assessment (OEHHA).

3. United States Envionmental Protection Agency (USEPA). 200l.lntegrated Risk Infortnation System Database-

Maintained online by the USEPA.

4. NCEA. National Center for Environmental Assessment from Region IX PRG table.

Found at www.epa. gov/regiou09/waste/sfu nd/prg/s4-06.htrn.

5. United States Environmental Protection Agency (USEPA) l999.Region IX Preliminary Remediation Goals. October.
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TABLE 7-1: AQUA,TIONS USED TO CALCULATE CHRONIC DAILY INTAKES

Fut|rr€ ?ort of OaLland Fbld Support Services Complex

?225 er,'d 22Tl *zve th Slreet
Oakland, California

C " x B R x E F x E D
BW x At""

C , x B R x E F x E d
B W x A \

C . x T F e x B R x E F x E D
BWx At""

C , x T F r x B R x E F x E d

C. x SA x AF x ABS x EF x EDx CI
BW x Aq.

C. x SA x AF xABS x EF x EDx CF

C , x I R x C F x E F x E D
BW x A\"

C . x I R x C F x E F x E D

l:\PwlOaklamd?th9VlHRA\e&j-Po'fl d61_bc!Gli'c Page I of2 IRIS ENVIRONMENTAL



TABLE 7-1: EQUATIONS USED TO CALCULATE CHRONIC DAILY INTAKES

f,'utrire Port of Oakland Fi€ld Support Services Comsler

2L25 a'nd 2271 Seventb Street
Oaldand, California

Where :
ABS -

A F :

BR:

B W =
C F =
E D :
E F :

cDId"- :

cDI;,6,, =

IRs :
IRw:
S A :

Absorption Factor fUnitless]

Soil to Skin Adherence Factor [mg/cm2]
Averaging Time for Carcinogenic Compountls [days]

Averaging Time for Noncarcinogenic Compounds ldays]

Breathing Rate [m 
3/day]

Body weight [kg]
Conversion Factor lkgtng]
Exposure Duration fyears]
Exposure Frequency fclay#year]
Chronic Daily Intake: Dermal Contact [mg "r,".i-i 

ftg rooy *";elr -daY]

Cbronic Daily Intake: Ingesticn [mg "6*1o1 
/ kg 506, *.16,1 -day]

Chronic Daily Intake : Soil Particulate bhalation [mg 6"6"6 / kg 1oay *"isr,1 -day]

Chronic Daily Intake: Vapor Inhalation [m5"6"/kg5.6r."1.6.-daY1
Concentration ofChernical in Soil [mg/kg]
Concentration of Chemical in Water lmgll-]

Concentrarion of Chemical in nir [mg/m] |
Soil Ingestion Rate [mg/dayJ
Water Ingestion Rate fiit€rvday]

Surface Area of Exposed Skin [cm'z /day]

Dermal permeability coeffrcieat (unidess)

Soil Particulate-ro-Air Tmnsfer Factor [(mglm 
t ylmg,tg;1

C * x S A x K o x E F x E D x C F
BWxAL"

C * x S A x I Q x E F x E D x C F
BW x AT"

t:\Jr0rr0rkland\7thst\HHRA\e&j-PortTthst bas€linc Page 2 ofZ IRIS ENVIRONMENTAL



TABLE 7-2: BASELINE CHRONIC DAILY INTAKES-CARCINOGENS
Future Port ofOekland Field Support Scrvices Complex
2225 and 2277 Seve[th Strret
Oaklend, Californi.

Chemical

Dev€loDm€nt Phase

On-Site Construction worke.

Soil Ges
Pethrvay

(mg/ke-day)

Soil Pathrsy
(mg/kg-day)

Groundwater Pathway
(mgkg-dey)

Vapor
lnhalation

Particulate
Inhalation

Dermsl
Contact

lngestion
Vapor

lnhalatlon
Dermrl
Contrct

Vapor
Inhalalion

Volatile Organic Compourds
I , I -Dichloroethane

I, I -Dichloroethylene
I ,2+Trimethylben"ene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5 -Trimethylbenzene

Acetone
Benzene
Chlorobenzene
Chloroethatre
)is- 1,2-Dicldomethylene
Diisopropyl ether
Ethylbefizene

Isopropylbenzene (Cumene)
Metbaue
Methyl tert-butyl eth€r
Naphthalen€
[.Butylb€lzene
N-propylbenzene
iec-Butylberzene
Ietrachloroethylene
toluene
b?ns- I l-Dichloro€thylene
Irichloroethylene
Irichlorofl uoromethane
Viryl chloride (chloroethene)
Kylenes
S€mi-Volrtile Compounds
2-methylnaphthalene
Acenaphthene
Anlh.acene
Benz(a)anthracene
Chrysene
Dibenz oflran
Fluoml1thene
Fluorene
Naphthalene
Phenanthrene
Pyt*e

MetNh

A$el]lc
Barium
Cadmium
Cobalt
Lead
Molybdenum
Vanadium

ND
ND
NC
ND
ND
ND
ND

6.49E 08
ND
ND
NC
ND
NC
NC
NC
NC

1.058-07
ND
ND
NC
NC
ND
NC
ND

r.33E-09
NC

6.57E-10
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
1.46E- 12

NC
ND
ND
NC
NC

t.60E:12
NC
ND
ND
ND
NC
ND
NC
ND

|.92E-t2
NC
NC
NC
NC

L58E-12
NC
ND

L45E-12
ND
ND
NC

NC
NC
NC

3.458-t0
3.068-10

NC
NC
NC
NC
NC
NC

2.81E-08
NC

r.64E-09
NC
NA
NC
NC

ND
9.61E-12

NC
ND
ND
NC
NC

t.06E-11
NC
ND
ND
ND
NC
ND
NC
ND

1.27E-tl
NC
NC
NC
NC

1.05E-l l
NC
ND

9.578-12
N'D
ND
NC

NC
NC
NC

3.41ts-09
3,038-09

NC
NC
NC
NC
NC
NC

5,57E-08
NC

L08E- t 0
NC
NA
NC
NC

ND
6.99E-l I

NC
ND
ND
NC
NC

'7;70E'11

NC
ND
ND
ND
NC
ND
NC
ND

9,zlB-ll
NC
NC
NC
NC

7.60E-l I
NC
ND

6.968-11
ND
ND
NC

NC
NC
NC

L668-08
1.478-08

NC
NC
NC
NC
NC
NC

1.35E-06
NC

7.898-08
NC
NA
NC
NC

ND
2.878-09

NC
ND
ND
NC
NC

3.16E-09
NC
ND
ND
ND
NC
ND
NC
ND

3.78E-09
NC
NC
NC
NC

3.128-09
NC
ND

2.85E-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

2.70E-08
2.738-08

NC
r.81E-08
3.01E-07

NC
ND

333E-07
ND
NC
NC
NC
NC
ND
NC
ND

1.92E-08
NC
NC
NC
NC

t.628-0'l
NC
NC

9.'72E-08
ND

t.918-07
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

ND
ND
ND
ND
ND
ND
ND

6.?5E-08
t.74F-01

NC
l. l5E-08
2.89E-07

NC
ND

3.l lE-07
ND
NC
NC
NC
NC
ND
NC
ND

6.688-08
NC
NC
NC
NC

2.01F-07
NC
NC

?.15E-07
ND

3.05E-06
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

lblsEr
ND = Ch€mical rot detcchd in mediun.
NC = Not consideftd n .!rciDogm.
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TABLE 7-2: BASELINE CHRONIC DAILY INTAKES-CARCINOCENS
Future Port ofOakland Field Support Services Complcx
2225 and 2277 Seventh Street
Oaklrdd, California

Fut re Land Use

On.Site Commercial Worker

Soil Gas
Pathway

(mg/kg-rl.y)

Soil Pathway
(mg/kg-d.y)

GroundlYater
Pathway

(mg/kg-day)

V{por
Inhalrtiot

Particulatc
Inhelation

Dermal
Contact

Itlg€stion
Vrpo.

!nhalatior
Vapor

Inhelation

Volatile Orgsnic Compourlds
l,i-Dichloroethare
I ,l -Dichloroethylene
1,2,4-Trimethylbelzene
I ,2-Dichloioethane
I ,2-Dichloropropane
1,3 J-Trimethylbenzene

Benzene
Chlmobenzene
Chloroethane
cis-I r-Dichlorcethylene
Di-isopropyl ether

F.eon 113
Isopropylbenzene (Cumene)
Methane
M€thyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzelte
sec-Butylbenzene
TetrachloroethyleIIe
Toluene
trais- 1,z-Dichloloethylen€
Trichloroethylene
Iriahlorofl uoromethane
Vinyl chloride (chlorcethene)
Xylenes
Semi-Volatil€ Compounds
2-m€thylnaphthalene
Ace[aphthene
Anthmcene

Penz(aknthracene
lchrysene
lDibenzotu ao

lFluorand|ene
lFluorene
JN€phlhalene
lfhmanrnrEne
lryfene

lrvl*ur.
lArsedc
lBarium
Codmium

l:oTn
F*
lMolybdenum
lVanadium

ND
ND
NC
ND
ND
ND
ND

1.009638-05
ND
ND
NC
ND
NC
NC
NC
NC

9_958 t 9E-06
ND
ND
NC
NC
ND
NC
ND

2.06243E-t'7
NC

r.02172847
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
NTJ
ND
ND
ND
ND

ND
1.58B-t2

NC
ND
ND
NC
NC

8.35E-12
NC
ND
ND
ND
NC
ND
NC
ND

9.99E-12
NC
NC
NC
NC

8.258-t2
NC
ND

ND
ND
NC

NC
NC
NC

1.80E-09
I.59E-09

NC
NC
NC
NC
NC
NC

1.46E-07
NC

8.56E-09
NC
NA
NC
NC

ND
3.03E-t0

NC
ND
ND
NC
NC

3,338-r0
NC
ND
ND
ND
NC
ND
NC
ND

3.998-10
NC
NC
NC
NC

3.29*.10
NC
ND

3.01E-10
ND
ND
NC

NC
NC
NC

1-088-07
9.548-08

NC
NC
NC
NC
NC
NC

L75E-06
NC

3.42E-09
NC
NA
NC
NC

ND
3.798-10

NC
ND
ND
NC
NC

4.18E-10
NC
ND
ND
ND
NC
ND
NC
ND

5.00E-10
NC
NC
NC
NC

4.\2E-t0
NC
ND

3.11E-t0
ND
ND
NC

NC
NC
NC

8.988-08
7.918-08

NC
NC
N"C
NC
NC
NC

'l.32E-u6

NC
4.28E-01

NC
NA
NC
NC

N D I
4.46E.07 |

N C I
NDI
N D I
N c l
N c l

4.91E-0? |
N C I
NDI
NDI
NDI
Nc l
NDI
Nc l
ND

3.578-07
NC
NC
NC
NC

4.85E-07
NC
ND

4.44E01
ND
ND
NC

Not VOL-
Not VOC
Not VOC
Not VOC
Nol voc
Not VOC

NC
Not VOC
Not VOc

Not VOC
NotvOC
Not vOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
NC

5.1 I E-07
1.42E.06

NC
9.42E{8
2.16E-06

NC
ND

2.548 06
ND
NC
NC
NC
NC
ND
NC
ND

5.468-01
NC
NC
NC
NC

L668-06
NC
NC

r.76E-06
ND

2.50E-05
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not vOC
ND

ND
ND
ND
ND
ND
ND
ND

Ns!g!
\tD = Chenical not d€lecEd in meditm.

NC = Not .orsidered a cart]noCen.
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TABLI 7-2r BASELINI CHRONIC DAILY INTAKE$CARCINOGENS
Future Port ofOaklatd Field Support Serviccs Complex
2225 arld 2277 Scv€nlh Slr€cl
Oakland, Cellfornia

Chemical

Futur€ Land Use

On-Site Idtrusive Worker

Soil G.s
P!lhwry

(mgkeday)

Soil Pathway
(mg/kg-day)

Croundwater Pathway
(mg/kg-dry)

Vapor
Inhrletion

Particulate
Inhalatior!

D€rmal
Cortect

lngcstion
Vrpor

Inhalation
Dermal
Contact

Vapor
Inhalation

Yoletilr Organic CorBpounds
I ,1 -Dichloroethare

I , l -Dichloroethylene

1,2,4-Trimeftylbenzene
1 ,2-Dichloioethane
I ,?-Dichloropropane
1,3,5-T.im€thylbenzene

Benzehe
Clilorcbenzene
Chloroethane
cis-1,2-Dichloroethylene
Di-isopropyl eth€r
Ethylbenzene
Freon I 13
tsopropylbenzene (Cumene)
Methane
M€thyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
TolueDe
trans-1,2-Dichloro€thyle e
Trichloroeahylerc
Trichlorofl uoromethane
Vitryl chloide (chloroethele)
Xylenes
Semi-Volatile Compounds
2-methylnaphthalene
Ac€naphthene
Arihlacene

Fenz(a)anthracene
Chrysene
Dibenzofluan
Fluoranthete
Fluorene
NaphftaLene
rDenanmrcne
Pyrene
Mctals

lAI3e!1c

l1"T*
l:n:T*'
l( 

obafi

lLead
Molybdenum
Vanadium

ND
ND
NC
ND
ND
ND
ND

1.08223E-09
ND
ND
NC
ND
NC
NC
NC
NC

r.75532E-09
ND
ND
NC
NC
ND
NC
ND

2,210128-tl
NC

| .09518E-11
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
6.mE-I3

NC
ND
ND
NC
NC

6.68E-13
NC
ND
ND
ND
NC
ND
NC
ND

8.00E-13
NC
NC
NC
NC

6.60E-13
NC
ND

6.04E- l3
ND
ND
NC

NC
NC
NC

1.44E-r0
|.2'7E-10

NC
NC
NC
NC
NC
NC

L178-08
NC

6.85E-10
NC
NA
NC
NC

ND
4.008l2

NC
ND
ND
NC
NC

4.4tF,-12
NC
ND
ND
ND
NC
ND
NC
ND

NC
NC
NC
NC

4.358-rZ
NC
ND

3.99E-12
ND
ND
NC

NC
NC
NC

1.42E-09
1.26E-09

NC
NC
NC
NC
NC
NC

2.32E-08
NC

4 .52E-11
NC
NA
NC
NC

ND
2.91E-11

NC
ND
ND
NC
NC

3.21E-l l
NC
ND
ND
ND
NC
ND
NC
ND

3.84E-11
NC
NC
NC
NC

3.1?E-l I
NC
ND

2.908-l r
ND
ND
NC

NC
NC
NC

6.90E-0S
6.128-09

NC
NC
NC
NC
NC
NC

5.62E47
NC

3.29E-08
NC
NA
NC
NC

ND
4,788-r l

NC
ND
ND
NC
NC

s.268-11
NC
ND
ND
ND
NC
ND
NC
ND

6.308-l I
NC
NC
NC
NC

5.208-11
NC
ND

4.'t6E-11
ND
ND
NC

NC
NC

NotVOC
Not VOc
Not VOC
Not VOC
Not VOC
Not VOC

NC
Nor VOC
NotVOC

NotvOC
Not VOC
NotVOC
No! VOC
NotVOC
Not VOC
Not VOC

l 12E-08
1.14E-08

NC
7.55E-09
1.?5E-07

NC
ND

1.39E-07
ND
NC
NC
NC
NC
ND
NC
ND

1.30E-08
NC
NC
NC
NC

6,',77E-08
NC
NC

4.05E-08
ND

8.198-08
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

ND
ND
ND
ND
ND
ND
ND

2.60E-08
7.23E-08

NC
4.80E-09
1_20E-07

NC
ND

L308-07
ND
NC
NC
NC
NC
ND
NC
ND

?.78E-08
NC
NC
NC
NC

8.448-08
NC
NC

8.978-08
ND

1.27E46
NC

NC
ND
ND
ND
ND

Not vOC
ND

NotVOC
NC

NotVOC
ND

ND
ND
ND
ND
ND
ND
ND

NgEs
ND -Cienical ol drtecld iG BFitudr.

NC = Nol c$sidered r crrcinoffa
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TABLE ?-3r SITE DEVELOPMENT CHRONIC DAILY INTAKES-CARCINOGENS
Future Port of Oakland trield Support Services Compler
2225 and 22?7 Seventh Street
Orkland, California

Chemi('l

Futur€ Land Use

On-Site Commercial Worker

Soil Cas
Palhway

(mq/ks-drY)

Soil
Prthwry

(me/kg"day)

Groundwater
Pathway

(mslks{ay)

Vapor
Inhahtion

Vapor
Inhalatiot

Vapor
Inhalation

Yolatile Orgrnic Coftpounds
I ,l -Dichloloethane

I ,I -Dichloroethylene
1,2,4-Trimedrylbenzene
I ,2-Dichlomethane
I,2-Dichloropropane
1,3,5-Trimelhylbenzene

Benzene
Chlorobenzene
Chloroethane
ris- 1,2-Dichlomelhylene
Di-isopropyl ether
EthylbeDzene

tsopropylberEene (Cumene)
Methane
Methyl tert-butyl ether
NaphthaleN
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloro€thylene
Toluene
bans- 1,2-Dichloroelhylene
Trichloroethylene
Irichlorofluorome6ane
Vinyl chloride (chloroe$ene)
Xyletres
Semi-Volatile Compounds
2-methylnaphthalen€
Acenaphthene
Anthmcene
Benz(a)anthracene
Chrysene
Dibenzofuran
Fluomnthene
Fluorcne
Naphthalene
Phenanihrene
Pyrelte
Melals

Barium
Cadmium
Cobalt
Lead
Molybdenum
Vanadium

ND
ND
NC
ND
ND
ND
ND

1.009638-05
ND
ND
NC
ND
NC
NC
NC
NC

7.738t98-06
ND
ND
NC
NC
ND
NC
ND

2.06243E-m
NC

|.02112F,-01
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
4_46E-07

NC
ND
ND
NC
NC

4.91E-07
NC
ND
ND
ND
NC
ND
NC
ND

2.78E-01
NC
NC
NC
NC

4.858-07
NC
ND

4.44E-01
ND
ND
NC

NC
NC

NoIVOC
Not VOC
NotVOC
Not VOC
Npt VOC
Not VOC

NC
NotVOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
NotVOC
Not VOC

L04E-07
3.208-0'l

NC
2.81E-08
5.17F-01

NC
ND

5.83E-07
ND
NC
NC
NC
NC
ND
NC
ND

3.308-07
NC
NC
NC
NC

3.168-07
NC
NC

3,658-07
ND

6.35E-06
NC

NC
ND
ND
ND
ND

NotVOC
ND

Not VOC
NC

NotVOC
ND

ND
ND
ND
ND
ND
ND
ND

N9!!!
ND = Che,nical not dctecl'rd i! nr6dr'um.
NC = Not consider€d a csrcttog€n.
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TABLE 7-4: BASELINE CHRONIC DAILY INTAKES-NONCARCINOGENS
Future Port ofOakland Field support Services Compler
2225 and 22?7 Seventh Str€et
Oakland, Californis

Chemical

Development Phase

On-Site Construction Worker

Soil Cas
Pathway

(rE/ke-dav)
Soil Pathway (mg/kg-dry)

Groundwaler P{thway
(mgkg-day)

Vapor
Inhalrtion

Particulate
lnhrlrtion

Dermal
Contact

lngesliotr
Vspor

Inhrlation
Dermal
Conttct

Vapor
InhalatioD

Yolef ile Organlc Compounds
t , I -Dichloroetftane

I , l.Dichloroethylene
1,2,4-Trimethylbeozene
I ,?-Dichlorcethane
1,2-Dichloropropsne
I,3,5-Trimethylbenzene
Acetone
Benzene
:hlorobenzene
3hloroethane
)is-1,2-Dichloro€thyl€ne
Di.isopropyl eiher
Elhylbenzene
Freon 113
tsogopylbenzene (Cumene)
Melha[e
Melhyl tert-buryl ether
Naphthalene
n-ButylbenzeDe
N-propylbenzene
rec-Butylbenzene
Ietrachloroeihylene
Ioluene
traDs- I,2-Dichloroethylene
Trichlomethylene
Irichlorcf luoronethane
Vinyl chloride (chlomethene)
Xylenes
Semi-Volatile Compounds
2-methylDaphthalerc
Acenaphlhene
Anthracsne
BeM(a)anthraoene
Chrysene
DibeDzofumn
Fluoranthene
Fluotene
Naphthalene
Phenanihrene
Pyrcne
Metals

Barium
Cadmiurn
Cobalt
Lead
Molybdenurn
Vanadium

ND
ND

1.18E-06
ND
ND
ND
ND

4.55E-06
ND
I\-D

r.148-07
ND

7,ltE41
6.628-09
3.64E-09

NA
7.37E-06

ND
ND

1.60F-01
4.148-u'7

ND
|.26E-01

ND
9.29E-08
l.4l E-08
4.60E-08
4.09E-U

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
1.02E-10
1.54E-t0

ND
ND

1.32E-10
124F.09
L 12E- 10
L01E-10

ND
ND
ND

1.06E-10
ND

3.02E-10
ND

1.348-10
7.058-09
4.38E-10
4.35E-10
3.558-10
l . l  I  E-10
1.24F'-10

ND
l .01E-10

ND
ND

1.39E-10

6.53E-08
5.12E-08
4.58E-08
2.4t8-08
2.14E-08
3.62E-08
5.408-08
4.658-08
2.9',7E-08
l.l5E-07
5.408-08

1.978-06
2.858-06
Lt5E-0?
3.09E-07

NA
2.6'78-08
1.29E-06

ND
6.73E-10
1.02E-09

ND
ND

8.7 lE l0
8.15E-09
'7.418-10

6.70E-10
ND
ND
ND

7.01E-10
ND

1.998-09
ND

8.87E-10
6,978-08
2.89E-09
2.87E-09
2.34F,4)
7.32E-10
8.15E-10

ND
6.70E-10

ND
ND

9.18E-10

4.318-0'/
5.u7E-01
453E-W
2.39E-07
2.12E-07
2.398-0',7
5.358-07
4.6tE-0',7
2.94E-07
1.13E-06

3.908-06
1.88E-06
7.598-09
2.04E-07

NA
1.768-08
8.49E-07

ND
4.898-09
'7 .39E-09

ND
ND

6.338-09
5.93E-oE
5.39E-09
4.87E-09

ND
ND
ND

5.09E-09
ND

1.45E-0E
ND

6.45E 09
3-38E-07
2- l0E-08
2.098-08
I -708-08
5.32F-09
5.938-09

ND
4.87F.09

ND
ND

6.678-09

3_ 13E-06
2.46E46
?.20F-06
1.168-06
1.03E-06
1.74E-06
2.59E-06
223E-06
1.43E-06
5.50E-06
2.59E-06

9.45E-05
r.378-04
5.52E-06
I.48E-05

NA
1.28E46
6.18E-0J

ND
2.01E-07
3.03E-07

ND
ND

2.60E-07
2.438-06
2.2t8-07
2.00E-07

ND
ND
ND

2.09€-07
ND

5.94E-07
N'D

2,65F-07
1.39E-05
8.62F-07
8,578-07
6.988-07
2.1&E-m
2A3E-01

ND
2.008-07

ND
ND

7.14E-U

1.29E-04
l.0lE-04
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
5.868-05
Not VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

r.89E-06
i ,9lE-06
1.248-M
1.278-06
2.1tE-05
2.34F.05

ND
2.33E-oJ

ND
2,82E-06
7.'76E-05
8.37E-07
5. r 8E-05

ND
1.06E-04

ND
5.54E-06
1.01E-03
3.01E-04
t.72E-U
3.94E-04
l_l4E-05
6,70E-06
1.03E-05
6.80E-06

ND
1.38E-05
2.94E-05

5.918-03
ND
ND
ND
ND

8.408-05
ND

8.378-04
1.44E-03
2.8',7E-03

ND

ND
ND
ND
ND
ND
ND
ND

4.38E-06
1.22E-05
2.91E-05
8.07E-07
2.02E 45
L05E-i)5

ND
2.l8E-05

ND
2.13E-05
l.l4E-04
1,938.06
1.?4E-05

ND
4.97E-03

ND
4.6'7E 06
1.89E-05
5.82E.05
6.7'7E-05
7.98E-05
1.42F.05
3.288 06
4.68E 05
L5lE-05

ND
?. r4g-04
L488.05

L 188-04
ND
ND
ND
ND

NotVOC
ND

Not VOC
2.70E"05
NotVOC

ND

ND
ND
ND
ND
ND
ND
ND

N!!99
ND - Chenjcal mt detected or not slmpl.d
NA =Notapplicable. S€€ Alp€udix D.
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TABLET-4: BASELINE CHRONIC DAILY INTAKES-NONCARCINOGENS
Future Port ofOakland ficld Support Servic€s Complex
2225 and 2277 Seve$tb Strcct
Orkland, Californis

Ch€micrl

Future Land Use

On-Site Commercial Worker

Soil Gas
Pathwry

{mp/ks-dev)
Soil Pathway (mg^gief)

Groundwater
Pathway

lmelksdav)

Vapor
Inhelation

Particulate
Inhaletion

Dermal
Conlrct

Ingestion
Vapor

lDhalation
Vapor

lnhalation

Volatile Organic CompouDds
1 ,l -Dichloroethane

1 ,l -Dichloroethylene

1,2,+Trimethylbonzene
I '2-DichloroetlBne
12-Dichloroprcpane
I J,5-Trimethylbenzene

Benzene
Chlorobenzene
Chloroetha[e
ris-1,2-Dichloroethylene
Di-isopropyl elher

Fr€on I 13
lsoplopylbenzene (Cumene)
Methane
Methyl te.t-butyl ether
Naphftalene
n-Butylbenzene
N-propylberuene
sec-Butylbenzene
Tetrachloroethylere
Tolume
trans- 1 2-Dichloroethylene
Irichloroethylene
Trichlorcfluoromethane
Vinyl chloride (chloroethene)
Xylenes
Semi-Vol.tile Compounds
2-melhylnaphthalene
Acenaph&ene
A[thmceDe
Benz(a)anthracene
Chrysene
Dibenzofuran
Fluomnthene
FluoreDe
Naphthrlene
Phenantlrene
Pyrene
Metals
Arsenic
Baaium
Cadmium
Cobalr
Lead
Molybdenum
Valladium

ND
ND

2.11E-06
ND
ND
ND
ND

2.83E-05
ND
ND

7.O7E-01
ND

4.42E46
4,12E-08
2.26E-08

NA
2.79E-05

ND
ND

4.46F-t6
2.58E-06

ND
7.82E-07

ND
5.17E-07
8.76E-08
2.86E-07
2.54E-06

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
2.t2E tl
3 .21E '11

ND
ND

2.7sE-ll
2.s7E-10
2.34E-11
2.1 lE-11

ND
h'D
ND

2.2tE-tl
ND

6.288-11
ND

2.80E-t t
1.478-09
9.128-11
9.07E-11
7.39E-r1
2 .3 I8 - I  I
2.57E-l I

ND
2.118-11

ND
ND

2.908-11

1.368-0E
1.07E-08
9.54E-09
5,03E-09
4.468-09
1.53E-u9
1.13E-08
9.?0E-09
6.19E-09
2398-08
1. t3E-08

4. t 0E-07
5.948-01
2.408-0E
6.448-08

NA
5-568-09
2.68F.07

ND
8.47E-t0
1.28E-09

ND
ND

1.10E-09
1.03E-08
9.33E-10
8.43E-10

ND
ND
ND

8.828-10
ND

2.51E-09
ND

l . l2L09
8.788-08
3.64E.09
3.62LO9
2.95E-09
9.21E-10
1.03E-09

ND
8.43E-10

ND
ND

1.16E-09

5.43E-07
6.38E-07
5.71E-0'7
3.018-07
2.67E-01
3.01E-07
6.738-01
5,80E-07
3.7 tE-0'1
1.43E-06
6.738-01

4.91L06
2.37F-06
9,578-09
257E-07

NA
2.228-08
1.07E-06

ND
1.06E-09
1.608-09

ND
ND

1.37E-09
t.29E-08
Ll7E-09
1-06E-09

ND
ND
ND

t .1 lE  09
ND

3.14E-09
ND

1.408-09
7.348-08
4,56E-09
4.54E-09
3.69E-09
t.15E{9
1,29E-09

ND
l.06E-09

ND
ND

1.45E-09

6.80E-07
5.33E-07
4.77F-07
2.5rE-07
2.23E47
3.71E-b7
5.63E-07
4.85E-07
3.10E-07
1.19E46
5.63E-07

2.05E-05
2.91E-05
1.20E-06
3.22E-06

NA
2.78E-07
1.34E-05

ND
l.25E-{b
5.41E-07

ND
ND

1.628-06
6.608-07
1.378-06
1.248-M

ND
ND
ND

1.30E-06
ND

3_69E-06
ND

t.00E-06
!_888-06
4.60E-06
s.03E-06
4.34E-06
1.36E-06
1.51E-06

ND
t.248 06

ND
ND

r.70E-06

2.56E-05
1.088-06
NotVOC
Nol VOC
Not VOC
Not VOC
Not VOC
Not Voc
7.93E-06
Not VOC
NotVOC

Not VOC
Nor VOC
Not VOC
NotVOC
Not VOC
Nor VOC
Nor VOC

1.43E-06
3.97E-06
9.53E-06
2.64E-U
6.61E-06
1.44F'-06

ND
7-l lE-06

ND
6.968-06
3_72E-O5
6.30E-01
s.68E-06

ND
t.63E-03

ND
1.53E-06
6.19E-06
1.90E-05
2.21E-05
2,61E-05
4.64E-06
1.07E-06

4,93E-06
ND

6.99E-05
4.84E-06

3.878-05
ND
ND
ND
ND

Not VOc
ND

NotVOC
8.84E-06
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND

Nses
ND = Chem.al not delect d s !4 sryicd.
NA = Not appticable. S.e Apcsrir D.
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TABLE 7-4: BASELINE CIIRONIC DAILY TNTAKESNONCARCINOGENS
Future Port ofOaklend Fi€ld Support Services Comphx
2225 and 2277 Seventh Street
Oakland, Celifornia

Chemicrl

Futur€ Lend Use

On-Site Intrusivc Worker

Soil Gas
Pathway

lmp/ks-drvl
Soil Pethway (mg/kg-day)

Groundwater
Psrhlvry

(mdke-daY)

Vapor
Inhalation

Partictlata
IDhal4liol

Dermrt
Conta€t

Itrgestion
Vapor

lnheletion

Dermal
Conlact

Vrpor
lnhrl{tiolr

Volatile Organic Compounds
1 , I -Dichloroethane

I , l -Dichloroethylene

1,2,4-Trimelhylbenzen€
I ,2-Dichloloethane
I ,2-Dichloropropane
1,3,s-Trimethylbenzene

Benzene
Chlorobenzene
Chloroethane
cis-1,2-Dichlorcethylene
Di-isopropyl ether
Ethylbenzerc
Frcon 113
IsoFopylbenzene (Cumene)
Methane
Methyl tert-butyl ethet
Naphthalen€
o-Butylbetrzelle
N-propylbenzetre
sec-Butylbenzerc
Tetrdchloroethylene
Tolu€ne
trans- l r-Diohloroethylene
Tdchloroethylene
Trichlomfluoromethane
Vinyl chloride (chloroethene)
Xylenes
Semi-Volatile Compounds
2-methylnapbthalene
Acenaphthene
Anth.acere
Benz(a)anthrac€ne
Chrysene
Dibenzofuran
Fluomnthen€
Fluorene
Naphthalerc
Pherlanthrcne
Pyrene
Metals

Barium
Cadmium
Cobalt
Lead
Molybdenum
Vanadium

ND
ND

'7 .8',7 4928-t0
ND
ND
ND
ND

3.03024E-09
ND
ND

7.58E-l I
ND

4.74;.t0
4.428-l?
2.43E-12

NA
4.91E-09

ND
ND

5.07E-10
?.76E-10

ND
8.38E-11

ND
6.19E-r 1
9.39E-12
3.07E-l l
2.73E-10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
1.70E-12
2.57F-t2

ND
ND

2.20E-t2
2.06E-11
1.87F'-t2
1.698-12

ND
ND
ND

t.7'7F,-12
ND

5.038-12
ND

2.24E-12
i . l7B-10
'7.30E-12

1_26F.12
5.9lE-12
1.85E-12
2.06E-t2

ND
1.698-12

ND
ND

2.32F-t2

I.09E-09
6.53E-10
7.63E-10
4.02E-10
3.J7E-r0
6.03E-10
9.00E-10
7.76E-t0
4.95E-10
I.9tE-09
9.00E-10

3.28E-08
4.758-08
r.92E-09
5.15E-09

NA
4.45E-10
2.14E-08

ND
L 12E- 11
t .69E 11

ND
ND

L45E-11
I.36E-10
L23E-t I
L12E-11

ND
ND
ND

1.17E-11
ND

3.32E-11
ND

1.48E-l I
1.16E-09
4.828-l I
4.79E-l I
3.90E-11
t.22E-11
1.368-l I

ND
1.12E-r 1

ND
ND

1.53E-l I

7.18E-09
8.45E-09
7.56E-09
3.98E-09
3_53E-09
1.98E-09
8.9tE-09
7.68E-09
4,91E 09
l_89E 08
8.91E-09

6.49E-08
l.l4E-08
1.21E"10
3.40E-09

NA
2.93E-10
t-42E-08

ND
8.15E-l I
1.23E-10

ND
ND

1.06E-10
9.88E-10
8.98E-r I
8 . l2E l l

ND
ND
ND

8.49E-l I
ND

2.41E-10
ND

1.07E-10
5.648-09
3.508-10
3.488-10
2.848-t0
8-8?E-t I
9.88E-t l

ND
8.12E- I I

ND
ND

Ll1E- r  0

5.22E-08
4-t0E-08
3.66E-08
1.93E-08
L71E-08
2.89E-08
4.32F'-08
3.728-08
2.38E-08
9,17E-08
432E-08

1.51E-06
2.28E-06
9.21E-08
2.4'7E-07

NA
2.138-08
1.03E-06

ND
1.34E-10
2.02E-10

ND
ND

1.73E-10
1.62E-09
1.47E-10
t,33E-10

ND
ND
ND

1.39E-10
ND

3.96E-10
\D

1.76E-10
9.25E-09
5.758-10
5.72E-10
4.66E- 10
1.468-10
1.62E-10

ND
1.338-10

ND
ND

1.83E-10

8.57E-08
6.72E-08
NoTVOC
NoiVOC
NotvOC
Not VOC
NotvOC
NotVOC
3.90E-08
Not VOC
NotVOC

Notvoc
Not VOC
Not VOC
NotVOC
NotVOC
Not VOC
Notvoc

3.15E-0E
3.18E-08
2.06E-06
2,1lE-08
3.51E-07
3.90E-07

ND
3.898-07

ND
4.70E-08
r.298-06
1.39E-08
8.64E-07

ND
1,76E-06

ND
9.24E-08
1.68E-05
5.02B-06
2.87E-06
6.57E-06
r.89E-07
t.12E-0'
1.12E-0'7
t. t3E-07

ND
2.29E-tt
4.89E-0?

9.85E-05
ND
ND
ND
ND

1.40E-06
ND

1.40E-05
2.39E-05
4.7EE-05

ND

ND
ND
ND
ND
ND
ND
ND

729E-08
2.03F-01
4.86E m
1.34E-08
331F'07
1.75E47

ND
3,63E-07

ND
3.55E-07
1.89E-06
3,21E-08
2.90E-07

ND
8.29E-05

ND
7;79E-08
3.168-07
9.7t8-01
1.13E-06
1.33E-06
236F.07
5.41F'08
'7.80E. 7
2.5lE-m

ND
3.568-06
2.4'7E-07

I.97E-06
ND
ND
ND
ND

Not VOC
ND

Not VOC
4.51E-07
Not VOC

ND

ND
ND
ND
NI)
ND
ND
ND

Ne@
ND = Chendcil not detected or not san)pled.
NA = Nol rppUcrble- S€e Appendix D.
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TABLf, ?-5: SITE DEVELOPMENT CHRONIC DAILY INTAKES-NONCARCINOGENS
tr.i urc Port of ONkland Field Support Servic€s Complex
2225 aBd 2277 Seventh Strcct
Oaldrn4 Cllifornia

N!6
ND = CiErlrical mt d€Ected or rul simpled.

i:\P6lFri}ln:d$d6nllltr \r&t-PodTrr'sr_cdh13

Chemical

Futura Land Use

on-Site Commercial Worker

Soil Gas
Pathnay

[ms/ks-davl
Pathvray

fmelks{aY)

Groundwater
Pathway

{m!y'ks-dav)

Vapor
Inhalation

Vapor
Inhalalion

Vspor
Inhalation

Volatlle Organic Compounds
I , 1 -Dichloroethane

1,1-Dichloroethylene
l,2l-Trimethylbenzere
I ,2-Dchloroethane
1,2-Dichloropropane
1,3,5-Trimedrylbenzene
Acetone
Benzene
Chlorobenzene
Chloroethane
cis-1,2-Dichlorcethyl€ne
Di'isoptopyl ether
Ethylbenzene
Freon I 13
IsoFropylbenze[e (Cumene)
Metha[e
Methyl tert-butyl efte!
Nsphthalene
r-Butylbenzene
N-propylbeMene
sec-Butylbenzene
T€Fachloroethylene
Toluerc
tians- 1,2-Dichloroethyleoe
Trichloroethylene
Trichlorofl uoromethane
Vinyl chlorJde (chloroethene)
Xylenes
Semi.Volrtile Compoulds
2-methylnaphthaldE
Acenaphthene
AnthTacene
Benz(a)anthracene
Chlyseoe
Dibenzof,rran
Fluoranthefe
Fluorene
Naphthalene
Phenanthrene
Pyrene
M€tals
Arsenic
Barium
Cadmium
Cobalt
Lead
Molybdenum
Vanadium

ND
ND

1.06E-06
ND
ND
ND
ND

2.838-05
ND
ND

7.07E-07
ND

2.82F46
4.12E-08
2.26E-08

NA
2.l7E-05

ND
ND

1.14E-06
1.47E-06

ND
6.858-07

ND
5.17F41
8.76E-08
2.86E-07
2.54E-06

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
1.25E-06
2.'.|3E-07

ND
ND

9.21E47
5.82E-07
1.37E-06
6.11E-07

ND
ND
ND

8.308-07
ND

3.698-06
ND

7.78E-07
L24E-06
1.92E-06
t.96E-06
2.488-06
1.36E-06

ND
|.24E-06

ND
ND

1.70E-06

1.36E-05
8.57E-07
NotVOC
Not VOC
NotVOC
Not VOc
Not VOC
NotVOC
5.25E-06
Not VoC
NotvOC

Not VOC
Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not vOC

2.91E 07
8.96E-07
r.89E-06
'7.878-08

1.45E-06
6.79E-07

ND
1,638-06

N'D

7 .1lE-06
1.20E-01
1.14E-06

ND
3-168-04

ND
9.25E 07
1.69E-06
3.74E-06
3.98E-06
5.10E-06
8.85E-0?
2.42F-01
2,948-06
1.02E-06

ND
1.?8E-05
9.10E-07

6;72E 06
ND
ND
ND
ND

Not VOC
ND

Not VOC
2.41E-06
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND
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TABLE 7{: BASELINf CANCER RISK ESTIMATES
Futur€ Port of Oakland Field $||lpo.t Sorvi.c8 Complsr
2225 and 22?? Sev€nth Strc€t
Oskland, Cali{ornia

Ch€micrl

Develorrment Phrse

On-Site Constructroi Wo.k€r

Seil Grs
Path]r.y

Soil Pathway Gro$ ftr ter Pathway

Total Rbk
Yepor

trttlalalioi
Particuiat€
lnh3lation

D€rmsl
Cont|ct

Ing€stion
Inhahlion

Dermtl CoFtrGl
Vapor

Inhalaiion

Volrtile Orgrnic Componnds
I , I -Dichloro€ihanc
I ,I -Dichloroedrylene
i,2,4-Trimethylbenzene
1 ,2-Dichloroethane
l2-Dichloropropane
I J,5-Trimethylbenzene

Benzene
Chlorcbenz€ne
Chlomethane
cjs- 1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Freon 113
Isopropylbenzene (CumEne)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzEne
sec-Butylt enzene
T€t?chloroethylene
Toluene
trans- 1,2-Dichloroethylene
Trichlorcethylene
Trichlomfluommetbaoe
Vjflyl chloride (chloro€tbene)
Xylenes
Semi-Volatile Compounds
2-methylnaphthalene
Acenaphthen€

Benz(a)anthmcene
Cl fsene
Dibenzofuran
Fluo.snth€ne
Fluorene
Naphthalene
Phenanthrene
Pyrene
Met.ls
Arsenic
Banum
Cadmium
Cobalt
Lead
Molybd€num
Vsnadium

Crmut|tive Crncer Risk

ND
ND
NC
ND
ND
ND
ND

6.49E-09
ND
NI)
NC
ND
NC
NC
NC
NC

1.90E-t 0
ND
ND
NC
NC
ND
NC
ND

1-3lE-l l
NC

|.718-t0
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

6.ri E-{}9

NI)
2.55E-13

NC
ND
ND
NC
NC

1.60E-13
NC
ND
ND
ND
NC
ND
NC
ND

3.45E-15
NC
NC
NC
NC

8.55E-13
NC
ND

1.458,14
ND
ND
NC

NC
NC
NC

1.348-t0
l . l 9E  11

NC
NC
NC
NC
NC
NC

3.318-Q1
NC

2.4'7E48
NC
NA
NC
NC

1.62E47

ND
5.77E-12

NC
ND
ND
NC
NC

1.06E-12
NC
ND
ND
ND
NC
ND
NC
ND

?.28E14
NC
NC
NC
NC

r.578-12
NC
ND

1.46E-13
ND
ND
NC

NC
NC
NC

4.10E{9
3.63E-10

NC
NC
NC
NC
NC
NC

8.35E-08
NC

4.12E-11
NC
NA
NC
NC

8.80E-08

ND
4 .19E-11

NC
ND
ND
NC
NC

7.'t0E-12
NC
ND
ND
ND
NC
ND
NC
ND

r.66E-13
NC
NC
NC
NC

f.i4E- 11
NC
ND

1.06E-12
ND
ND
NC

NC
NC
NC

1.99848
1.76E-09

NC
NC
NC
NC
NC
NC

2.02E-06
NC

3.008-08
NC
NA
NC
NC

2.08E{6

ND
5.02E-10

NC
ND
ND
NC
NC

3.l6El0
NC
ND
ND
ND
NC
ND
NC
ND

6.80E-12
NC
NC
NC
NC

1.68E{9
NC
ND

2.85E-11
ND
ND
NC

NC
NC

Not voc
Not VOC
Not VOC
Not vOC
Not VCC
Not VOC

NC
Not voc
Not VOC

Not VOC
Not vOC
Not vOC
Not vOC
Not VOC
Not voc
Not VOC

2.549-09

1.548-lO
L64E-08

NC
8.52E-10
l -r)88-08

NC
ND

3.33E48
ND
NC
NC
NC
NC
ND
NC
ND

1328-10
NC
NC
NC
NC

2.448-0E
NC
NC

t.49E-09
ND

5.31E{S
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

ND
ND
ND
ND
ND
NI)
ND

1.41ES/

l .56El0
3.04E-08

NC
8.308-10
1.04E{8

NC
ND

3.118-08
ND
NC
NC
NC
NC
ND
NC
ND

l-20E-10
NC
NC
NC
NC

L09E-07
NC
NC

2.15F09
ND

825847
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

l_018-06

5.10E-10
4.73E-08

NC
1.68E-09
2.128-08

NC
NC

7.12E48
NC
NA
NA
NA
NC
NA
NC
NA

4.59E-10
NC
NC
NC
NC

1.35E-07
NC
NA

3.688-09

8.78E-07
NC

NC
NC
NC

2.41E48
2.14E49

NC
NC
NC
NC
NC
NC

2.44E.06
NC

5.478-0E
NC

NC
NC

3.69E-06

ND'Chhiel lot d.cd.d innsli[e
NC : cn nidl nor eEid.Ed d .e1$gth

r:lPnoirkddft LS[{lr|RA\.&il!n7l!si-lde6! Pagc I ofl IITIS f,NYTRONMENTAL



TABLE 7{; BASELINE CANCER RISK DSTIMATES
FDtur€ Port ofOikhnd Field Support Srrvices Compler
2225 and 22?7 SeYenth Street
ONldand, Cnlifornia

Ch€micol

Fulure Land U8e

on-Site Commerciel Worker

Soil Gas
Pathwry

Soil Pathway
Groundwat€r

Prthw.y
Total Risk

Vf,por
lnhslation

Psrticulrte
Inbahtion

Dermd
Contrd

Ingestion
V6por

Inhalation
Vapor

lnh!lalion

Volattle Orgaric Compounds
I ,1-Dichloroethane
1,1-Dichloroethylene
1,2,4-Trirnethylbenzene
I ,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trirnethylbenzen€

Benzene
Chlorobenzene
Chloroethane
cis-1,2-Dichloro€thylene
Di-isopropyl ether
Ethylbenzene
Freon 113
Isopropylbenzen€ (Cumene)
Methane
Methyl tErt-butyl efier
Nalhthalene
n-Butylbenzene
N-p,ropylbenzene
sec-Butylb€nzene
Tetrachloroethylene
Toluene
tra$- l,?-Dichloro€thylene
Trichtoroethylene
T;chlorofluoromethane
Vinyl chloride (chloroethene)
Xylenes
Scmi-Vol*tile Compouhds
2-rmthylnaphthalene
Acensphthene

Benz(a)anthracene
Chrysene
Dib€nzofuran
Fluoranthene
Fluorene
Naphthalene
Phenanthr€ne
P'arene
Met.ls

Barium
Cadrnium
Cobalt
Le.d
Molybd€num
Vanadium

CrmrlNtive Clncer Risk

ND
ND
NC
ND
ND
ND
ND

l.0rE-06
ND
ND
NC
ND
NC
NC
NC
NC

1.798-08
ND
ND
NC
NC
ND
NC
ND

2-06F49
NC

2_16E48
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

L06E-06

ND
t.338-12

NC
ND
ND
NC
NC

8.35E-13
NC
ND
ND
ND
NC
ND
NC
ND

l 80E-14
NC
NC
NC
NC

4.45E-12
NC
ND

7.55E-14
ND
ND
NC

NC
NC
NC

7-01E10
6.21E-11

NC
NC
NC
NC
NC
NC

1.768{6
NC

1.28E{7
NC
NA
NC
NC

1.89E{6

ND
1.82E-10

NC
ND
ND
NC
NC

3.33E-l l
NC
ND
ND
ND
NC
ND
NC
ND

?.l8E-13
NC
NC
NC
NC

4.948-11
NC
ND

4.61E-12
ND
ND
NC

NC
NC
NC

1.29E-07
l. l4E48

NC
NC
NC
NC
NC
NC

2.63E46
NC

1.30E-09
NC
NA
NC
NC

2.71E46

ND
2.278 10

NC
ND
ND
NC
NC

4_18E-11
NC
ND
ND
ND
NC
ND
NC
ND

8.99E-13
NC
NC
NC
NC

6.19E-l I
NC
ND

5.77E-12
ND
ND
NC

NC
NC
NC

1.08E{7
9-56E-09

NC
NC
NC
NC
NC
NC

1.10E-05
NC

1.63E-07
NC
NA
NC
NC

t . l 3E45

ND
7.80E48

NC
ND
ND
NC
NC

4.91E-08
NC
ND
ND
ND
NC
ND
NC
ND

6.43E-10
NC
NC
NC
NC

2.62E47
NC
ND

4.44E-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

3.94\|m

2.91E-09
2.48E-07

NC
6.788-09
8.50E-08

NC
ND

2548-m
ND
NC
NC
NC
NC
ND
NC
ND

9.82E-10
NC
NC
NC
NC

8,948-07
NC
NC

1.76E-08
ND

6.74E46
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not voc
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

82sE46

2.91E-09
3.2',7E47

NC
6.?8E-09
8,50E-08

NA
NA

L318-06

NA
NC
NA
NC
NC
NC
NC

1.96E-08
NA
NA
NC
NC

1.16E-06
NC
NA

2.41E-08
NC

6.11E46
NC

NA
NA

2.37E47
2 .11848

NA

NA
NA
NA

l-54E-05
NA

2.92E41
NA
NA
NA
NA

2.56E-05

!r!Ei
ND - chdical Doi d.hl.d in m.die
NC - Cldiiol mr coGid.Gd , aEimS.n.
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TABLE 7-6: BASELINE CANCER RISK ESTIMATES
tr'utrre Fort ofOaklsnd Field Support Scrvice3 Complex
2225 and 2277 Seventh Stre€l
Oakland, Californir

Chamic!l

Future Land Use

on-Sit€ Intrusive Worker

Soil Gsc
f a$tYay

Soil Pathway Groundirater Pithrd!y

Total Risk
Yapor

Inhalation
Pi iculate
Inhrlation

Dermal
Contact

Ingestion
Vlpor

Inhrlation
Dermal
Contrct

Vapor
lnhalation

Vol.tlle org|nic Compounds
I ,l -Dichloroethan€
I ,l -Dichloroethylene
I 2,4-Trimedrylbenzene
1 
"2-DichloroethaneI ,2-Dichloropmpan€

1,3,5-Trim€thylbenzene

Benzene
Chlo.ob€nzene
Chloroeihane
cis-1,2-Dichloroethylene
Diisopmpyl ether
Ethylb€nzene
FrEon 113
Isopropylbenzene (Cumene)
Meihan6
Methyl tert-buiyl ether
Naphthalene
n-Butylbenzeoe
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
trans- 1,2-Dichloroethylene
Trichlomethylene
Tichlolofluorornethane
Vinyl chlo.ide (chlorcethene)
Xylenes
Semi-Volatil€ Compound!
2-rnethylnsphthalene
Acenaphthene

Benz(a)snthracene
Chrysene
DibenzofuIan
Fluoranthen€
Fluorene
Naphthalene
Phenanthrene
Pyrene
Metrls

Barium
Cadmium
Cobalt
Lead
Molybdenum
Vanadium

Cumulative Cucer Risk

ND
ND
NC
ND
ND
ND
ND

1.08E-10
ND
ND
NC
ND
NC
NC
NC
NC

ND
ND
NC
NC
ND
NC
ND

NC
2.96E-r2

NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

l l5E-10

ND
1.06E-13

NC
ND
ND
NC
NC

6.68E-14
NC
ND
ND
ND
NC
ND
NC
ND

1.44E- 15
NC
NC
NC
NC

3.568-13
NC
ND

6.04E-15
ND
ND
NC

NC
NC
NC

s.60E-l I
4.97E-r2

NC
NC
NC
NC
NC
NC

l.4lE-07
NC

1.03E-08
NC
NA
NC
NC

1.51E-07

ND
2.40E-12

NC
ND
ND
NC
NC

4.41E-13
NC
ND
ND
ND
NC
ND
NC
ND

9,508-t5
NC
NC
NC
NC

6.53E-l l
NC
ND

6.10E-r4
ND
ND
NC

NC
NC
NC

L7 t E-09
1.5r E-10

NC
NC
NC
NC
NC
NC

3.48E-08
NC

1.72E-11
NC
NA
NC
NC

3.578-08

ND
1.75E-11

NC
ND
ND
NC
NC

3.21E-12
NC
ND
ND
ND
NC
ND
NC
ND

6-9lE{4
NC
NC
NC
NC

4.75E-12
NC
ND

4.43E-13
ND
ND
NC

NC
NC
NC

8.?8E-09
1.34E-10

NC
NC
NC
NC
NC
NC

8,438-07
NC

1.?5E-08
NC
NA
NC
NC

8.658-D7

ND
8.36E-12

NC
ND
ND
NC
NC

5.26E-12
NC
ND
ND
ND
NC
ND
NC
ND

I _l3E- 13
NC
NC
NC
NC

2.81E-1 t
NC
ND

4;76E-t3
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

NoX VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC

4.23E-11

6.40E-11
6.82E{9

NC
3.55E-10
4.52E-09

NC
ND

1.39E{8
ND
NC
NC
NC
NC
ND
NC
ND

5.94E-11
NC
NC
NC
NC

1.01E-08
NC
NC

6.20E-10
ND

2.?lE{8
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

ND
ND
ND
ND
NI)
ND
ND

5.86E-08

1.488-10
1.27E-08

NC
3_46E-10
4.33E49

NC
ND

r.308-08
ND
NC
NC
NC
NC
ND
NC
ND

5.01E-
NC
NC
NC
NC

4.56E-08
NC
NC

8.978-10
ND

1.44E41
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

4.2tE4'7

2.12E-10
1.958-08

NC
7.018-10
8.85E-09

NC
NC

2.70E-08
NC
NA
NA
NA
NC
NA
NC
NA

1.13E-  10
NC
NC
NC
NC

5.58E-08
NC
NA

1.528-09
NA

3.66E-07
NC

NC
NC
NC

1-00E-08
8.918-t 0

NC
NC
NC
NC
NC
NC

1.02E-06
NC

2.288-08
NC
NA
NC
NC

1.53F06

!.cE
ND = Cndnni ndr d.recd in ftdim
NC =Clhisl mtaGidftd rff inolF,
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TABLf, ?-7: BASELINE NONCANCER HAZARII INDICT'S
Futdr. Port ot Orkland Field Support Servic$ Conrplex
2225 rrd 227? Seventh Stre€t
Oaklr64 Crlifortrir

Ch€micaI

Development Phase

On-Site Conslr[ction worker

Soil Grs
Pathway

Soil Parhwry
Groundwrter

Prlhwey Totrl

HIVapor
Inhrlatiot

Prrticultte
lnh$latton

D€rrnal
Cotrttct

lng€stlon
Vapor

lnhalation
Dermd
Cotrtact

VsFlr
lnhrlrlior

Volatlle Organic Compounds
I,1-Dichloro€thane
1 , I'Dichloroethylen€
1,2,4-Trimethylhenzene
1,2-Dichloroethane
I ,2-Dichlorcprcpane
1 J,5-Trimethylbenzerc

Benzen€
Chlolobenzene
Chloroethane
cis-1,2-Dichloroethylene
Di-isopropy! ether
Ethylberizene
Freon I ll
kopropylbenzene (Cumene)

Methane
Methyl te(-butyl ether
Naphthalene
n-Butylbenzene
N-Fopylb€nzene
sec-Butylbenzen€
Tetrachloroethyiene
Toluene
h-ans-1,2-Dichloroethylene
Trichloroethylene
Trichlorolluorometharc
Vinyl chloride (chtoroethene)

Xylen€s
Semi-Volatll€ Compounds
2-methylnaphthalene
Acenaphthen€

Benz(a)anthracene
Chrysene
Dibenzoluran
Fluonnlhen€
FluoEne
Naphthalene
Phenanthrene
Pyr€ne
Metrlr

Barium
Cadmium
Cobalt
Lead
Molybdenuln
Vanadium
Cumulative Non-{aDce}

I{lzard lndex

ND
ND

r. t8E-06
ND
ND
ND
ND

4.s5E-06
ND
ND

|.t4E-O7
ND

7.ltB-07
6.62E49
3.64E-09

NA
7.378-06

ND
ND

1.60FO'l
4.14E-41

ND
t.26E-O7

ND
9,29E-08
1.41E{8
4.608-08
4.098-07

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
NI)

r.58E-05

ND
5.108-09
9.06t-08

N'D
ND

7,76E-O8
1.24E-t8
6.55E-09
3.55E-10

ND
ND
ND

1.86E-r0
ND

2.64EJj9
ND

5.888-1r
2.74E46
4.38E-08
4.35848
3.558-08
l. r  1E-08
1348-(D

ND
5.92E- r0

ND
ND

6.95E-10

2.548-O5
8.s3E"07
1.5384?
8.058-07
'7.14E-01

9.04E-06
1.358-06
l. t6E-06
l. | 6E-05
3.A2E-6'7
1.80E-0,6

2.30E-01
t.998-02
2.0tE42
s.l5E-06

NA
5.34E46
1,848-04

2.10E-01

ND
'7.4'.tE-08

2.038-08
ND
ND

l.74E-08
8.15E-08
2.47E-O'l
1.358-08

ND
ND
ND

7.01E-09
ND

1.99E-08
ND

1.03E-09
3.49E-06
2.898-07
2.8184',7
234E47
7.32848
4.088-09

ND
Ll2E-07

ND
ND

4.59E-10

2. r 5E-05
8.45E-06
t.5iE-06
1.97846
7.07E-06
5.97E-05
1.348-05
1.15E-0s
r.47E-05
3.78E-06
1.78E-05

1.30E-02
2_69E-05
'7.59E46

3.40846
NA

3.528-06
i.2lE-u4

r.33E-02

ND
5.44E-07
L48E 07

ND
ND

t.2'7E-07
5.93E-0?
r.80E46
2.43E-07

ND
N'D
ND

5.09E-08
ND

1.45E-0?
ND

7.508-09
1.69E-05
2.108-06
2.098-06
1.70E-06
5.32E-07
2.96E-08

ND
8.1?E-07

ND
ND

3.348-09

1.57E'-04
4,108-05
7.31E-06
3.86E-05
3.438-05
4.34E-O4
6.48E'05
5_59E-05
7.14F'-05
r.838-05
8.64E-05

3.158-01
1.95E43
5.528-03
2.4',7E-04

NA
256E-04
8.82E-01

3.33E-01

ND
1.00E-05
t,78E-04

ND
ND

1.53E-04
2-43E-05
1.29E-05
6s98-01

ND
I'ID
ND

3.66E-07
ND

5.20E-06
ND

l. l6E-07
5.40E-03
8.62E-05
8.57E-05
6.98E-05
2.18E 0s
z.a4E46

ND
1.17846

ND
ND

1.37E-06

5.00E-02
1.68E-03
Not v()C
Not VOC
Not vOC
Not VOC
Not VOC
NotvOC
2.288-02
Not VOC
Not VOC

Not voc
NotVOC
Not VOC
Not VOC
Not V@
Not VOC
Not VOC

8.05E-02

1.89E-07
1.72E-08
6.19E46
3.808{8
2.408-08
1-17E 06

ND
7.00E,08

ND
r.138-06
'7:76E47

1.6'tE-w
5.18E-06

ND
L06E-05

ND
4.nE-06
2.0tE-05
l.0l E{6
112E46
3-94E46
1.148-07
r.348-06
2.06b-07
4.08E-08

ND
4.11E,08
5.878-05

1.18E-M
ND
ND
ND
ND

1.36E07
ND

3,35E-05
2.87E-05
8.608-04

ND

ND
ND
ND
ND
ND
ND
ND

L r 6E-03

3.068{5
6,088-0{
1.7tEOz
5.76E-04
l;1'7F-02
6.18E-{}3

ND
t-27E43

ND
2.49F'O6
\.14E-O2
9.64E-06
3.04E-05

ND
4.f58-02

ND
2.05E46
'7.37YO3

5.828"03
6;t7F.O3
7,98E-03
r.42E-03
3.83E-05
2.34E-03
8.79E-05

ND
7.48843
7.418-05

4.6QE4)
ND
ND
ND
ND

Not vOC
ND

Not VOC
1.05E{2
Nol VOC

ND

ND
ND
ND
ND
ND
ND
ND

1.94E-0I

3.08E-05
6-l8E-04
t.738-02
5.76E44
t.77E42
6.34843
2.50E-05
t.298-03
9.nE-01
3-6lE{6
t. l4E-02
9.81E46
3.67E-05
6.62E49
4358-02

NA
l.4lE 05
1.28E-02
5.92E"03
6.86E-03
8.06E-03
L44E{3
4.26845
234843
9.02E45
L4l E-08
7.48E-03
1.35E-04

9.63F-02
1.73E-03
8.99E-06
4.74E45
4.20E-05
5,038-04
7.95E 05
1.02E-04
3.34E-02
8,82E-04
1.06E-04

5.57E-01
2.19E-02
2.51E-O2
2,56E 04

NA
2.65E44
9.138-03

8.92E41

NO = Clsirl et d.r.d.d tr 'd sftJhd itr m.diuo.
nid VOC = Cl'firical i! roi vohrik.
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TABLf, ?-7: BASELINE NONCANCER HMARD INDICES
Future Port of Orkl,rd Fleld srpport servic€r Complei
2225 atrd 2277 Seventh Stre€r
Oakhnd, Californie

Chemlcal

Futurc Lrrd t sa

On-Sile ComtEar€ial wo.kcr

Soil Gas
Pathw!y

Soil PrthrYay
Groundrrater

Psthrry Totrl
Noncancer

HI
Inhaletiotr

Particul e
InhNlation

Dermrl
Contact

Ilgestior
Vrpor

hbtl.tlot
Vrpor

Itrhalgd,on

Volallle Orgrric ComF mdt

I , I -Dichloroethan€

1,1-DichloroGthylene
1,2,4-Trirrethylbenzene
1,2-Dichloroethsne
I ,2-Dichloropropane
1,3,5-Trimethylbedzene

Benzene
Chlorobenzene
Chloroetbane
cis-1,2-Dichloroethylen€
Di-iiopropyl ether
Ethylbenzene
Freon I l3
Isopropylbenzen€ (Cumene)

Methane
Methyl rert-butyl ether

Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toiuene
!'ans- l r-Diohloroethylene
Trichloroethyl€ne
Trichlorofl uoromethane
vinyl chloride (chloro€thene)

Xylenes
Semi-Volatile CompoEnds
2-methylnsphthalene

Benz(a)anthracen€
Chrysene
Dibenzofrran
Fluoranthene

I Naphthalene

lPhenanthrene
trlTene
lMetats
I
I Alsenrc

ll"l"-
lLaomrum
t : -" :*
I Leao

I Molybd€nurn

I Vanadium

I Cumulative Nor-ca{c.r
I Hazrrd hder

ND
ND

2.11E-06
ND
ND
ND
ND

2.83E-05
ND
ND

1 .01E 07
ND

4.42E-O6
4.12E-08
2.26E48

NA
2;798-05

ND
ND

4.46E-06
2.58E-06

ND
1.428-O'l

ND
5;t7E-01
8.76E{8
2.86841
2.548-06

ND
ND
ND
ND
ND
ND
ND

7.48E45

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1,06E-09
1.89E-08

ND
ND

1.62E-08
2318 09
l-36E{9
7.40E-11

ND
ND
ND

3-87E-l I
ND

s.50E-10
ND

122E-11
5.718-07
9.128-09
9.07E49
7.398-09
2.31849
3.00E-t0

ND
1.23E- r 0

ND
ND

1.458-10

5.298-06
1.78E47
3.18E-08
t.68E-07
r.498 01
1.88E-06
2.81E-07
2.42E-A'7
2.41E-06
7.968-08
3.75E4',7

4;78E42
4. L5E-03
4.208-03
l-078-06

NA
I. l  l  E-06
3,83E-05

5.628-W

ND
9.41848
2S6E-OA

ND
ND

2.19E-08
l-03E-07
3.1lE-07
4.22E48

ND
N'D
ND

8.82E-09
ND

2-5lE-08
ND

r.30E-09
4.398-06
3.648-07
3,62E-07
2.958-07
9.218-08
5.13E-09

ND
l.4lB-07

ND
ND

5.78E-10

2.? I E-0s
1.06E-05
1.90E-06
1.00E-05
8.90E46
'7.52E45

r.688-05
1.45E-05
1,8s8-05
4.',76F.0C
2.248 0s

t.64E-02
1.39E-05
9.57E-06
4.28E-06

4.44E46
1.53E44

r.688-02

ND
l. l8E47
3.21E-08

ND
ND

2.7sE-tJa
|,29E-47
3.90E-rI7
5.28E48

ND
ND
ND

LllE08
ND

3.t4E-08
ND

t.63E{9
3.618 46
4.56E47
1.54E-07
3.69E-07
L 15E-07
6.43E-09

ND
t.76E S7

ND
ND

'1.24E-tO

3.40E.05
8.89E-O6
1.598-06
8.18E-O6
'L448-06

9.42E45
l.4lE"o5
1.218-05
|.55E45
3.98E-06
1.88E-05

6.83E-02
4.?4E-04
1.20E-01
5.37E,05

NA
5.56E45
I.9?843

't 22E-02

ND
6.24E4s
l . l9E-M

ND
ND

9.51E{4
6.60E-06
E.mE-05
4.358-06

ND
ND
ND

2.24F'06
ND

3.23E-0s
ND

4.388-07
7 -11E44
4.608-04
5.03E-O4
434E-0l'
r.36E-04
t:7'tE4s

ND
7.258-0,6

ND
NI)

8.51E 06

9.978-03
1.80E-05
Not VOC
Not voc
Not VOC
Nor vOC
Not VOC
Nol VOC
3-08E43
Nor vOC
Not VC€

Not VOC
l.trot voc
Not Voc
Not VOC
Not VOC
Not VOC
Nol voc

I.68E-02

1.008-05 | 1.00E-05
r.99E-04 | 2.61E44
5.6rE4l | 5.93E-03
r 88E-04 I 1.88E-04
5.80E43 | 5.80E-03
2.02E-oi I 2 91E-01

I\'D I 6.83E-06
4. L5E.o4 I s.24E-M

ND | 4.44E46
8.r3E47 I 8.13E-07
3.72E43 | 3.72E-03
3.rJE-06 | 3-l5E-06
9.95E-06 | 1.6?E 05

ND | 4.r2E-08
r.42E"02 | 1.43E-02

N D I N A
6.69E.07 | 2.90E-05
2.4i E-03 I 3. lsE-ol
t .9oE43 | 2.16E-03
2.2 rE-03 | 2.72E-03
2.61E-ol I  3.05E-01
4.648-04 | 6.00E-04
1.258-os | 3.10E-05
7.65E-04 I 7.65E-04
2.87E-05 I 3.69E-05

ND | 8.76E-08
2.44E,43 | 2.44E-03
2.42E-05 

| 
.1.53E-05

I
1.s0E-0? I 2.5 LE-02

ND I r.re-os
ND | : .s:e-oo
ND | 1,86E-05
ND I 1.65E-0s

Not vOC I | .'7 lE-04
ND |  : . rzr -os

Not vOC | 2.698-05
3.44E-03 | 6.56E-03
NotvOC | 8.82E-06

ND I 4.16E-05

t.338-01
4.618-03
5.40E43
5.90E45

NA
6.1t8-05
2.1t8-03

2.26E-01

ND
ND
ND
ND
ND
ND
ND

6.36E42

ND - Chmi.il Dor (he<red rtul sryl.d tu Fdi6

N.t voc = Clmi€l is boi lo*dilc

I:\Pon&klild\?irsdHxRAvA;f s?At-t6.L.
IRtS ENVIRONMENIAL



TABLE 7-7: BASELINE NONCANCf,R |,AZA.R-D INDICES
Futurr Port of Oeklsnd fteld Swpotl S€n lt C.nPlcr
2225 and 2277 Seventh Strest
Oaklrrd Califorri*

Chemicd

Future Lard Us€

On.Site Inlrusive WoiLcr

&lil Crr
frtblr.y

Soil Pathwsy
G?oundwriet

Fatl'way Total
Noncancer

HI'lilpr

lDhrlatioi
P!rticulate
Itrhalation

Deunal
Contact

lngdtloI
Vrpor

Itrhalelio!
DrfnEl
Contact

Vapor
Inhalaaiotr

VolNtile Orysnic Compourds

I ,1-Dichloroethane
l,l-Dichloro€thyL€ne
1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,2-Dichloropiopane
1,3,5-Trimethylbenz€ne

Benzene
ChlorobeM€n€
Chloroethane
cis-l r-Dichloroethylene
Di-isopropyl eth€r

Ethylbenzene
Freon 113
Isopropylbonzene (Cumen€)

Methane
Methyl tert-butyl €thEr

Naphthalene
n-Butylbenzene
N-propyibenzene
sec-Butylb€nzene
Tetrachloroethylene
Toluen€
trans- 1,2-Dichloroethyl€n€
Trichloroethylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)

Xylenes
Semi-Volatile Compounds
2-methylnaphthalene

Benz(a)anthrac€ne
Chrysene
Dibenzofumn
Fluoranthene
Fluorcne
Naphthalene
Phenanthren€
Pyrene
M€trls

Banum
Cadmium
Cobalt
Lead
Molybdenum

Cumulatlve Non-cancer
Harsrd lndox

ND
ND

7.87E-10
ND
ND
ND
ND

3,03E-04
ND
ND

7.588-t l
ND

4.74E-10
4.42E-12
2.438-12

NA
4.9 t E-09

ND
ND

5,07E-t0
2.76E-lt

ND
&.38E-r l

NiD
6 . t98 -11
9.398-12
3.01F.tl
2-73E-i0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

1.05E-m

ND
8.49E-l r
L5l E-09

ND
ND

1.29E-09
2.06E-10
1.09E-10
5.92E-t2

ND
ND
ND

3.10E-12
ND

4.408-11
ND

9.79E-t3
4.57E-08
7.30E-10
7.268-10
5.91E-10
1.858-10
2.40E-11

ND
9.868-12

ND
ND

I.l6E-l l

4.238-01
1.428-08
2.s4E-09
1.34E-08
L t9E-08
L5l E-07
?.25E-08
1,94E-08
1.93E-07
6.3'7E-09
3,008-08

3,83E-03
3.32E-M
t.36E-04
8,58E,08

NA
8.89E-08
1.06E-06

4.508-01

ND
|.2SF.O9
3.39E-10

ND
ND

2.90E-10
1.36E-09
4.12E-09
5.58E-10

ND
ND
ND

L17E-10
ND

3.328-10
ND

1.72E-11
5.818-08
4.82E-09
4.19E"O9
3.90E-09
t.22E49
6.19E-11

ND
1.86E-09

ND
ND

7.65F-12

3,598-07
l.4lE-07
2.528-08
l33E-07
1.18E-07
9.95E-07
2.238-O',l
1.9?E-0?
2.45E-07
6.10E-08
2.g'tE"O'l

2.t6E44
4.48E-07
1.2'7E-07
5.67E-08

NA
5.87E-08
2.02F-06

2.228 04

ND
9,068-09
2.468-09

ND
ND

2.11E-09
9.888-09
2.998-08
4-06E-09

ND
ND
ND

8.49E-10
ND

2,418-09
ND

1,25E-10
2.42E 0'7
3.50E.08
1.48E-08
2.848-08
8.87E-09
4-94E-10

ND
l -358-08

ND
ND

5.56E-11

?.61E 06
6.838-07
t.228-07
6.44E-O'7
5.7tE-01
7.21E-06
1.088-06
9.31E-07
l. l9E-06
3.068-0?
1,44E{6

5_25E-03
3.26E-05
9.218{s
4.12E-06

NA
4.21E-06
!.478-04

1.55E-03

ND
6.69E-09
1.19E-07

ND
ND

t.o2Lo7
t.62E-08
8.60E-09
4.668-10

ND
ND
ND

2.44E-10
ND

l-46E-09
ND

'7 32E-tl
3.60E-06
5.75E 08
5;77E-{a
4.66E-08
l.,f6E-s8
l.89E-09

ND
7 ,178 -t0

ND
ND

9.13E-t0

3.33E-05
l -l2E-06
Not voc
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
1.52E-05
Not VOC
Not VOC

Not VOC
Not vOC
Not YOC
Not VOC
Not VOC
Not voc
Nor VOC

5.37E45

3. t 5E-09
2.86E-t0
| -038-07
6.348-10
4.008-10
1.95E-08

ND
L 17E49

ND
1.88E-08
1.29E-08
2;t9E49
8.64E-t)8

ND
t.76L-Vl

ND
7.94E 0E
335E-m
5,02E48
2.8tE-08
6.5?E-08
l.89E-09
223E44
1.41849
6-808-10

ND
6-E8E- r0
9.79F47

LnE-$6
ND
ND
ND
ND

5.608-{}9
ND

JJSE{'
4:79F47
1,43E-05

ND

ND
ND
ND
ND
ND
ND
ND

t-93E45

s.l0E-07
l.0lE-05
2.86E-04
9.60806
2.96E 04
1.03E-04

N'D
2.128-05

ND
4.14E-08
1.89E-04
t.6lE47
5.019-07

ND
'7.25F.04

ND
3.41E-08
1.238-04
9.71E-05
1.13E-04
1.33E-04
2.36E.05
6.38E47
3.90E-05
1.47E-06

ND
r.25E-04
,.23E46

7.61E 04
ND
ND
ND
ND

Not vOC
ND

Not vOC
1.75E-04
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND

3.24E-03

5-13E-07
10lE-05
2.86E-04
9.60E-06
2.96L04
1.03E-04
2.t1E-08
2.t2E-05
5.09E-09
6.0r8-08
1.898-04
1.638-07
5.95E{7
4A2E-12
7.26E-04

NA
1.19E-07
|.21E44
9.12E 05
1.13E-04
L33E-04
2.31E-Os
6.638-07
3.908-05
l-488-06
9,39E-l?
| 2sE44
2.2tF-06

8.068-04
1.96E-06
1.50E-07
7.mE-07
7.0rE-01
8.38E 06
1.338-06
1.70E-06
1.938-04
1.478-05
1.1'7E-O6

9.29E43
3.65E{4
4.28E-04
4.26E-06

NA
4AZE-06
1.52E-04

1.368-0?

ND = Chmical rot iLI.cred e 'oi sEfH L,cltiG

Not vOC ' Ch.nical is not aolalb-

IRrS ENvtRONMEtrrAt



TABLE 7-8: SITE DEVELOPMENT CANCER RISK ESTIMATES
Future Port ofOakland Field Support Services Compler
2225 and 227? Seventh Street
Oaklend. California

Chemical

Future Land Use

On-Site Commercial Workar

Soil Gas
P.thway

Soil Pethwa]
Groundw4ier

Pathrvay
Total Risk

Vepor
Inhahiion

Vapor
Inhalation

Vapor
Inhalation

Volatile Organic Compounds
1,1-Dichloroethme
1 ,1 -Dichloroethylene

1,2,4-Timethylbenzene
1 ,2-Dicbloroethane
1 ,2-Dichlo.opropane
1,3,5-Tdmethylbenzene
Acetone
Benzene
Chlorobenzene
Clloloethaoe
cis-1,2-Dichlorcethylene
Di-isopropyl ether
Ethylbenzerc
Frcon 113
Isopmpylbenzene (Cumele)
M€thane
Methyl tert-butyl ether
Naphthalere
n-Butylbenzene
N-prcpylbenzene
sec-Butylbenzene
Tetrachlomedrylene
Toluere
trans- 1,2-DichloJoethylerc
Trichlomethylene
Trichlorof luommethan€
Vinyl chloride (chloroethene)
Xylenes
Semi-Volrtile Compounds
2-methylnaphthalene
Ac€naphthere
Althracene
Benz(a)andrracene
Chrysene
Dibenzofurrn
Fluoranthene
Fluorene
Naphthalene
PheDanthrene
Pyrene
Metals

Barium
Cadmium
Cobalt
L€ad
Molybdenum
Vaaadium

Cumulativc Cancer Risk

ND
ND
NC
ND
ND
ND
ND

1.01E-06
ND
ND
NC
ND
NC
NC
NC
NC

1.398-08
ND
ND
NC
NC
ND
NC
ND

2.06E-09
NC

2.76E-08
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

1.058-06

ND
7.80E-08

NC
ND
ND
NC
NC

4.91E-08
NC
ND
ND
ND
NC
ND
NC
ND

5.00E-10
NC
NC
NC
NC

2.62E-07
NC
ND

4.44E-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
NotvOC
Not VOC
Not VOc
NotvOC

NC
Not VOC
NotVOC

NoTVOC
Not VOC
NotVOC
NotVOC
Not VOC
Not VoC
Not VOC

3.94E-0?

5.92E-10
5.60E,08

NC
?.02E-09
1.86E-08

NC
ND

5.83E-08
ND
NC
NC
NC
NC
ND
NC
ND

5.958-10
NC
NC
NC
NC

|.1tE-U
NC
NC

3.65E-09
ND

1.71E-06
NC

NC
ND
ND
ND
ND

Not VOC
ND

NotVoc
NC

NotVOC
ND

ND
ND
ND
ND
ND
ND
ND

2.02E-06

5.92F-10
1.34E{7

NC
2,02E-09
1.86E-08

NA
NA

l, l2E-06
NA
NA
NC
NA
NC
NC
NC
NC

l_50E-08
NA
NA
NC
NC

4.32E-07
NC
NA

L02E-08
NC

|.14['-06
NC

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

3.4'7E-06
Nel6
ND = Ch.ni.il nor d.br.d i. nE liln
NC = CtEsiul nol €Eidccd r @ieSd,

t,\PanO:Irnd\TdrSdBHLA\.&j'Pd76sr-mnhlt
lrus EN!,IRoNMENTAL



TA&LD 7-} SI'IT DEVXLOPMENT NONCAIICER HAZARD INDICES

f|drn Port of Oatlud Field Sopporr Senit.3 Complcx
t!25 rFd zll? SrYcnth Strect
OatLDd, C|fibrnir

Ch€mical

Futurc Land Uss

On-Site Commercitl Worker

Soil Grs
Pathway

Soil Pathwry
Groutrdrder

Prihld'y
Total

Noncrncer IIIVrpor
Inhalation

Vapor
lnhal^lion

V.por
Inhalatiotr

Volatile Organic Comporrds
1 , I -Dichloroethane

1 , 1-Dichloroethylene
1,2,4-T.imethylbenzene
I ,2-Dichloroethaae
1,2-Dchloropropane
1,3,5-Trimethylbenzen€

Be!zene
Chlorobenzene
Chloroethane
cG-1,2-Dichloroethyle e
Di-isopropyl ether
Ethylbenzene
Ireon I 13
Isopropylbenzene {Cumen€}
Methane
Melhyl tert-butyl efier
Naphlhaleoe
n-Butylbenzene
N-p.opylbenzene
s€c-Butylbeazene
TetEcbloro€thyleoe
Toluene
transl,2-Dichloro€thylene
Tricbloroethylene
Triclilomf luoiomethane
Vinyl chloride (chloloethene)
Xylenes
Semi-Volrtile Compoonds
2-aethylnaphthalene
Acenaphtheoe
Anthracene
Benz(alanthraceoe
Chrysetre

I 
Dibeizof.fan

lftuomntheoe
lFluo.ene
I Naphlhaleo€

lPhena[threne
I rl4ene

I M€tets
I Arsenlc

I Barium

I Cadmiurn

I Lead

I Molybdenum

I Vamdium

IC mulative Notr.crn.tt
I llererd ltdcr

ND
ND

t -068-06
ND
ND
ND
ND

2.838-05
ND
ND

7.0'7E-M
ND

2.828-06
4.1?E-08
2.26E-08

NA
2.17E-05

ND
l'.'D

1.74E-06
t.47E-06

ND
6.85E-0?

ND
5.71E-O'l
8.76E-08
2.86E-0?
2.54E46

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND

6.20E-05

ND
6.24E-05
l.6lE-04

ND
ND

5.46E-Oe
5.828-06
8.02E-05
2.14E,06

ND
ND
ND

t.458-06
ND

3.23E-05
ND

3.408-07
4.84E-04
1.92E'-04
1.96E-04
2.48E-04
l_36E-M
1.558-05

ND
't.25E-06

ND
ND

8.51E-06

5.28E-03
1.43E-05
Not VOC
Noi vOC
NotVOC
Not VOC
NotVOC
Not VOC
2.04E-03
Not VOC
Not VOC

l"{ot VOC
Not VOC
NotVOC
Notvoc
NotVOC
Not VOC
Not VOC

9.528-03

2.03E-06
4.48E-05
1.I I E-03
5.62E-0s
1.2'78-03
3.99E-04

ND
9.528-05

ND
2.05E-07
7 .'7lE-04
6.02E-m
2-008-06

ND
2.76E-03

ND
4.05E-07
6.57E-04
3.748-04
3.988-04
5-10E-04
8.85E-05
2.8?E-06
t.47E-04
5.96846

ND
6.228-04
4.55E-06

2.61E-03
ND
ND
ND
ND

Not VOC
ND

Not VOC
9.37E-04
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND

1.29E42

2.03F46
L078-rM
1.288-03
5.62E-05
1.278-03
9,45E-04
5.82E-06
2.04E-04
?.14E-06
2,05E-07
7;7 tE 04
6.028 0'7
6.2'7846
4.12E-08
2.79F43

NA
2.24E45
t,l4E-03
5.66E-04
5.95E-04
7.59F.M
2.248-04
I.90E-05
1A7E-04
1.38E-05
8.768-08
622E44
L56E-05

7.90E43
1.43E-05

NA
NA
NA
NA
NA
NA

2.988-01
NA
NA

NA
NA
NA
NA
NA
NA
NA

2.25842

!10". Clcai.J n.'a {ki*cltd ot tot etrFlcd is sleditn-

ixh. lr0c -- Ctf,aid is E)t vol.rde.

nllttdft rdtr{rtrdld/!e*.!d.*i.rd7rl3.-dok
IRrs trNWNG{Mf,NTAr,



TABLE 7-t0r BASELINE EXPLOSIVD HAZAm ESTIMATDS
Future Port ofo{kland Fie}d Suppott S.rvi.€ Complex
22?5 and 2277 seventh Strect
Oakland, Ctlilornig

Explosivr Tfrrrhold
On-site Constructionworker Os-Site Comfi crrial Worker On-Site Intrusive Worker

Ambient Air
R4tio to

Explosile
Threshold

lndoor Air
natio to

arploitve
Ttrshold

Ambient Air
Ratio to

Explorive
Threshold(mdm) Saurce Con|:€ntratloo

(nde/m')

Vrpor
Conccntretio!

("'/rn1

Yapor
Conc€ntrstion

('ns/m1

Vohtile Orglnic Componnds
Methane
Petroleum Eydlocrrbons
IPII-Diesel
TPH-Casoline

8-20E+tB

6.51E+04
t.40E+04

I

2
3

1.4'7E42

t.l6E+04
5.45E+00

1.79E{6

1.?98-01
3.89E 04

4.19F47

1.83E+03
1.088+00

5.35E-06

2.81E-02
't.'118-05

5.88E-04

l.t6E+04
5.388+00

7.t7E48

1-79E-01
3.83E-04

Ilqtq The explosive thtesholals iicorporate a stf€B tactor of 4 (i.e 25% of lhe Lower Explosivo Limit)

Souces:
t. Nariona! Instirute of Health (NIOSH). Ztn2. lutcmational Chemical Srlety Card (ICSC:0206). http://e,ww-cdc.gov/njosuipcsneng/neng029l html

2. Walters Forensic Engin€€ring. 2002. httpi//www.cdc.gov/niosh/ipcsneng/neng0291.htrnl'
3. National Institute of Health (NIOSH) Onljne Pock€t Cuid€ to Chemical Hazards. 2002. htlp://wwlr.cdc gov/niosh/npg/npgd0299.html
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TABLE ?-ll: BASELINE EXPLOSM tlAZAnD f,STIMATES

Future Port ofOaldand Field Support Serviccs Compler

2225 and 2277 Seventh Stre€t
Orklaod, California

Exptorive Thrtshold
On-Site Comm€rcial Worker

Indoor Air
Ratio to

Explosive
Threshold(mdtttl Source

Vapor
Concentration

(me/#)

Volatir€ Org{nic Compounds
Methal1e
Petroleum llydrocarbonr
TPH-Diese!
I PH-Uasolme

8.208+03

6.51E+04
1.40E+04

I

2
3

4.39E-O2

2.55E+02
3.72E-01

5.358-06

3.91E-03
2.658-05

N@ The explosive thJesholds incorpoEte e safety facto. of 4 (i.€ 25olo of the Lower ExPlosiv€ Limit)

Solrlces:
L NatioDal Institrte ofHealth (NIoSH). 2002. IBtemational Chemical Safety card (ICSC: 0206). htF://www c&.govhiost/iPcsneng/neng029l html

2. walters forensic Engineering 2002. htF://www cdc.gov/niosh/ipcsneng/neng029l html'

3, National Instih.rre ofHealth (NIOSH) Online Pocket cuide to Chemical Hazards. 2002. htQ://wwv cdc.gpv/niosh,/npg/npgd0299 html
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IRIS ENVIRONMENTAL
1615 B.ood*or ,  Su i te  1003,  Ook lond.  Co l i fdn io  sa6 l2

Site Location Map
Future Port Field Support Services Complex
Oak land,  Ca l i fo rn ia
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TABLE 5: SOIL CHEMICAL TEST RESULTS - volatile Organic ComPounds
Pbase II Environmentrl Site Assessment
Future Port Field Support Services Complex
Port of Oaklard
OaklaDd, CaliforDia

LOCATION
MATRIX
COLLECTION DATE

DEPTH{I)

UNITS ,rglkg pgftg lgikg pe&g 'r9&g pgkg

MFC.0l
Soil

3t2112002
1.{.)

MFC-o1
Soil

3t2'7 t2002
2.0

MFC.Ol

Soil
3D7 n002

4.0

MFC-02
Soil

312'712002
1.5

MFC-02
Soil

3n7 t2002

4.5

MFC-02
Soil

3D'7D04

1, 1,1 J-Tetrachloro€$ane
l, 1, l-Tricbloroethane
I , I ,2,2-TetrachloroeihaDe
I , I ,z-Trichloroethane
I , I -Dichloroethane

I , I -Dichloroethene

I , I -Dichloropropene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzeae
1,2-Dlanomo-3 -chloiopropane
1 ,2-Dibromoethane
I t-Dichlombenzene
I ,2-Dichlometbane
I ,2-Dichlompropane
1,3,5-Triinethylbenzene
I ,3-Dichlo$bebzene
1,3-Dichlomproprne
I ,4-Dichlorobenzene
2,2-Dichlompropane
2-Butanone(lvmK)
2-Cllomethylvinyl ether
2-Chlorotoluene
2-Hexaaone
4-Chlorotoluede
4-Metlryl2-penanone (MIBK)
Acetone
BenzeDe
BromobeDzetre
Bromochloromethane

BromofoIm
Brodromethale
Carbon disulfide
Carbotr tetaohloride
Cl orobenzene
Chloroeihane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
ois-1,3-Dichloropropene
Dibromochloromethane
Dibrcmomethane
Dichlorodifl uoromethane
di-Isopropyl Ether @IPE)
Ethaool
Ethyl tert-Butyl Ether (ETBE)

Hexachlorobutadiene
lsopropylbetrzene
Methylene chloride
MTBE

< 0.0050

<  5 .0
< 5.0
<  5 .0
<  5 .0
< 5.0
8.1

< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 1 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< J 0
<  5 .0
< 5 0
< 5 0

< 5.0
< 2 0
<  5 .0
< 5.0
<  t 0
<  5 .0
<  5 .0
7t

<  1 0
<  5 .0
<  1 0
<  5 .0
< 5.0
< 5.0
< 1 0':lo

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 ,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  1 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
210

<  5 .0
<  5 .0
< 2 0
<  5 .0
< 5.0
<  t 0
<  5 .0
<  5 .0
< 5.0
<  1 0
<  5 .0
<  l 0
< 5.0
< 5.0
<  5 .0
< 1 0
'-10

. i.o
< 5.0
< 5.0
< 5.0
< 5.0

< 0.0050

< 0.0050

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5,0
< 5 0
< 5 0
< 5.0
< 5 0
< 5_0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
< 1 0
< 5_0
< 1 0
< 5.0
<  5 .0
<  5 .0
<  l 0
<  l 0

-.
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

<  5 .0
<  5 .0
<  5 .0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5,0
< 5.0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  1 0
< 5.0
< 5.0
< 5_0
<  1 0
<  5 .0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
'-10

.l.o
< 5 .0
< 5 .0
< 5 .0
< 5 .0

(Contbtsed)
Naphrbaleoe
n.Butylbenzene
n-Propylbenzene
p-lsopropyltoluene
sec-Buryhenzene

Irjs\Pon of Oakland\Tso#19,?hascllRipon\Vocs-soil - Table 5

<  l 0  <  ) 0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0

Page I of 50

<  l 0
< 5.0
< 5.0
< 5.0
< 5-0

<  1 0
< 5 .0
< 5 .0
< 5 ,0
< 5 ,0

IRIS EITVIRONMENTAL



TABLE 5r SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Etrvironmetrtd Site Assessm€nt
Future Port Field Support S€rvices Complex
Port of Oaklatrd
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

tert-Amy1 Ethyl Ether ([AME)
tert-Butylbenzene
Tertiary Butanol (fBA)
Tetrachloroethene
Toluerle
lrans- 1,2-Dichloroetene
tran!- 1,3-Dichloropropene
Tricl oroethene
Trichlorofl uoromedratre
Trichlorotrifl uoroethane
Vitryl acetate
Vinyl chloride

MFC-01 MrC-o?
Soil Soil

3t2712002 3t2'7/2002

MFC.OI
Soil

3/27 /2002

1 .0

MFC-01

Soil
3/2'7 /2002

2.0

MFC-02
Soil

3n7 t2002

MFC-02
Soil

3D1n002
5.54.0 L . f

LTNITS ps&s pslks Fg.4(s psiks p4.g p+F
3tyre.€ -- <5.0 <5.0 -- <5.0 <5.0

< 0.0050

< 0.0050

< 5.0

<  5 .0
82

< 5.0
< 5.0
1.9

< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

< 5 .0
< 5 .0
< 5 .0
< 5 .0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

< 0.0050

< 0.0050

< 5.0

< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

<  5 .0

< 5-0
< 5,0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 ,0
< 5 0
<  5 .0

< 5.0

Not€s:
(l) Soil sarnples collected in si,(-
itrch hrbes beginning with the depth
indicated in feet below gtoutrd
surface (bgs)

Samples weie analyzed for Volatile
Orgaaic Compounds (VOCs) by
EPA Method 8260 (B).

- = Not Analyzed

l.lgn<g = micrograms per kilogam

Iris\Port olOakland,Tso#19/PhasellREportvocs-soii - Tabl€ J Page 2 of 50 IRIS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Etrvirotrmetrtal Site Ass€ssmeDt
Future Port Field Support Services Complex
Port of Oaklatrd
Oakland, California

I,OCATION
MATRIX
COLLECTION DATE
DEFTH(I)
UNITS pg,kg A&&8 ug&g pe&g pg/'l(e pg.&e

MFC.O3
Soil

3n'7/2002

1 , 5

MFC-03
Soil

3n7 D002

4.5

MFC-03
Soil

3/27 n002

MFC-04

Soil
3t2712002

5.0

MFC-04
Soil

3/2712002

8 .5

Mrc-04
Soil

3t2',7 t2002
1 1 . 0

1,1, 1,2-Tetracl omethatre
I ,1 ,1 -Trichlorcelhane

I , I ,2,2-Teb"achloroethane
I , I ,2-Trichloroethane
1 ,l -DichloDethane

1,1-Dichloroethere
I ,l -Dichloropropene

1,2,3-Triohlorcbenz€ne
1,2,4-Trichlorobenzene
l r,4-Trimethylbenzene
1,2-Dibrcmo-3-chlo$prcpane
I ,2-Dibromoethane
1 ,2-Dichlorobenzene
I ,2-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenzene
I ,3-Dichlorobenze[e
I ,3-Dichlorcpropane
1,4-Dichlorobenz€ne
2,2-Dichloropropane
2-Butanone(llEK)
2-Chloroethylvinyl ether
2-Chlorctoluene
2-Hexatrone
4-Chlorotoluene
4-Medlyl-2-pentarcne (MIBK)
Acetone
Benzetre
Bromobenzene

BmlIIofoftr
Bromomethare
Carbol disulfide
Carbotr tetachloride
Chlo$benzene
Cbloroethane
Cllomform
Clllorcmethane
cis-I,2-Dicl oroethene
cis-1,3-Dichloropropetre
Dibromochloromethane
Dibrcmomethane
Dichlomdifl uolomethane
di-Isopropyl Ether (DIPE)
Ethanol
Erhyl tert-Butyl Ether (ETBE)
Ethylbenzere
I{exachlorobutadiene
Isopropylbenzene
Methylene chloride

< 0.0050

< 0.0050

< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5 0
<  1 0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5-0
< 5 0
< 5_0
< 5 0
< 5 0
< 5.0
< 5.0
< ? o
< 5.0
< 5.0
<  l 0
<  5 .0
< 5.0
< 5.0
<  l 0
< 5.0
<  1 0
< 5.0
< 5.0
< 5.0
<  l 0
<  l 0

< 5.0
< 5.0

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5,0
<  5 .0
< 5.0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5-0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
< 1 0
< 5.0
<  5 .0
<  5 .0
<  1 0
< 5.0
<  I 0
<  5 .0
<  5 .0

<  l 0
<  l 0

<  5 .0
<  5 .0

< 5-0
< 5,0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5 .0
r9

< 5 0
<  1 0
<  5 .0
<  5 .0
< 5.0

< 5.0
< 5.0
< 5.0
< 5-0
< 5 0
< 5 0
< 5 0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0
< 5,0
<  l 0
< 5.0
< 5,0
< 5.0
< I 0
< 5.0
<  1 0
< 5.0

< 5.0
< 5.0

< 5.0
< 5.0
<  5 ,0
<  5 ,0
<  5 .0
< 5,0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5 0
<  1 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0

< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
< 5.0
<  5 .0
<  1 0
< 5.0
< 5.0
< 5.0
<  1 0
< 5.0
<  l 0
< 5.0

<  l 0
<  l 0

< 5,0
< 5,0

< 5.0
< 5.0
< 5.0
< 5-0
< 5-0
< 5_0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0
<  5 .0
<  I 0
< 5.0
< 5.0
< 5.0
<  I 0
< 5.0
<  I 0
< 5.0
< 5.0
< 5.0
<  1 0
'::t

< 5.0
< 5.0
< 5.0
< 5-0

< 5.0
< 5.0
<  5 .0
<  5 .0

< 5.0 < 5.0
< 5,0 < 5.0

< 5.0 < 5.0

<  l 0
< t 0

< 5.0 < 5.0
< 5.0 < 5.0

< 5.0 < 5,0

- .  M T B E  - -  < 5 . 0  < 5 0  < 5 . 0  < 5 0  < 5 0

- tContnaed)
- Naohthalene

n-Butylbenzene
n-Propylbenzene
p-IsoproFyltoluene
sec -Butylbenzetre

Ins\Port ofoakland,Tso# I 9/PhaenReport\Vocs'soil - Table 5

< 5.0 < 5.0
<5 .0  <  5 .0
< 5.0 < 5.0
< 5.0 < 5.0

Page 3 of 50

< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0

IRIS ENVIRONMENTAL



TABLE 5r SOIL CEEMICAL TEST RESULTS - Volatile Orgatric Compoutrds
Phase II Elvironmetrtal Site Assessm€nt
tr'uture Port Field Support Services Cornplex
Port of Oaklald
Orkhnd, Caltfornia

LOCATION
MATRIX
COLLECTION DATE
DEPTH(I)

t€rt-Amyt EOryl Ether (-[AME)
tert-Butylbenzene
Tertiary Butanol (fBA)
Tetiachlorcethene
Tdluene
trans- 1,2-Dichloroetlene
trdns- 1,3-Dichloropropene
Trichloroethene
Tricllorofl uoromethane

Trichlorotrifl uoroedrane

vilyl acetate
Vitryl ohlodde
Xvlenes (Tolal)

MFC-04 MFC-04
Soil Soil

3t21/2002 3t27t20u

8 .s  11 .0

MFC-03
Soil

3n7 D002
1.5

MFC-03
Soil

3t27 t2002
4.5

MFC.O]
Soil

3t2'7/2002

7.5

MFC-04

Soil
3t27 t2002

5.0

uNtTs [siks rsfts ls^s !rc.&e rgks !4s
< 5 . 0  < 5 0  < 5 . 0  < 5 . 0

< 0.0050

< 0.0050

< 5.0

< 5.0
< 5.0
<  5 ,0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5 0
<  5 .0
<  5 .0

< 5.0

< 5_0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5.0
< 5 .0
< 5 0
< 5 .0
< 5.0

.i,o
l l

< 5.0
< 5.0
< 5-0
< 5-0
< 5.0
< 5.0
< 5 0
< 5.0
9.8

< 5.0 < 5.0

< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
<  5 ,0  <  5 .0
<  5 ,0  <  5 .0
<  5 .0  <  5 .0
< 5.0 < 5.0
< 5 0  < 5 0

< 5.0 < 5.0
< 5.0 < 5.0

Noter:
(1) Soil safiples collected in sir-
inch tubes beginning with the depth
indicated in feet below ground
surface (bgs)

Sarples were Malyzed for Volatile
Orgadc Compounds (VOCS) by
EPA Method 8260 (B).

- = Not Analyzed

Fg/kg = microgranrs per kilogram

Ids\Pon of Oaklard\Tso# lg/PhasellReportwocs-soil - Table 5 Page 4 of 50 IRIS ENVIRONMENTAL



TABLE 5: SOIL CEEMICAL TEST RESULTS - Volatile Organic Compoutrds
Phase II Environmetrtal Site Assessment
Future Port Field Support Services Compl€x
Port ofOakland
Oakland, California

LOCATION
MATRJX
COLLECTION DATE
DEPTH(1)
UNITS pdke pc&c pg/ks

MFC.O5
Soil

3n6t2002

5.0

Mrc-05
Soil

3/26/2002
8.0

MFC-05
Soil

3/26t2002
I  I .0

I, l, l r-Tetrachloroethaoe
l, 1, 1 -Triclloroethane

1,1,2,2-Tetracbloioethane
1,1,2-Trichloroethane
I ,I -Dicblom€thare

1 ,1-Dichloroethene
1, I -Dicbloroprop@e

1 3,3-Tricl[orobenzene
I J"4-TdohlorobeDz€ne
1 3,4-1 dmethylbeozere
1,2-Dibromo-3-chloroprcpane
I ,?-Dibromo€thane
1 ,2 -Dicblorobenzene

1 ,2-Dichloroethane
1 ,2-Dichloropropane
1,3,5-TimethylbeDzene
I ,3 -Dichlorobenzene
I ,3 -Dichloropropane

1 ,4-Dichlorobenzere
2,2-Diohloroprcpane
2-Butanone(MEK)
z-Cblorcethylvinyl ethe.
2-Chlorololuene
2-Hexarooe
4-chlorotoluene
4-Methyl-2-petrtaaone (MIBK)
Acetone
Benzene
Bmmobenzene

< 0.0050

< 0.0050

<  5 ,0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  t 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 ,0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  1 0
< 5.0
<  l 0
< 5.0
<  5 .0
<  5 .0
<  l 0
<  l 0

.l.o
<  5 .0
< 5.0
< 5.0
<  5 .0

< 5.0
< 5.0
< 5.0
<  5 ,0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
< 5.0
<  5 .0
<  1 0
< 5.0
<  5 .0
<  5 .0
<  1 0
< 5.0
<  1 0
< 5.0
< J.0
< 5.0
<  1 0
<  l 0

.l.o
<  5 .0
< 5.0
<  5 .0
<  5 .0

Bromoform
Bronlolnethaoe
Carbon disulfide
Cafuotr tetrachloride
Chlorobenzene
Cldoloethane
Chloloform
Cliloromethane
cis- I J-Dichloroethene
cis- I 3-Dichloropropene
DibromocliloNmethane
Dibromomethaoe
Dicblorodifluorome aie
di-Isopropyl Ether (DIPE)
Etharol
Edryl tert-Butyl Ethei (ETBE)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylene chlodde
MTBE
(Continued)
Naphthalene
n-Butylbenz€ne
n-PropylbeDzene
p-Isopropyltoluene
sec-Butylbenzene

Iris\Port of Oakland\Tso#19/Pha!€IlReportvocs-sojl - Table 5

< 1 0  < 1 0
<  5 .0  <  5 .0
<  5 .0  <  5 .0
<  5 .0  <  5 .0
< 5.0 < 5.0
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TABLE 5: SOIL CHEMICAL TEST Rf,SULTS - volatite Orgrnic ComPoutrds
Phas€ II Enyirotrmentrl Site Assessment
Future Port Field Support SerYices Complet
Port ofOakland
Oakland, Califonfa

LOCATION
MATRIX

COLLECTION DATE

DEPTHO]

tert-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetrachlorcethene
Toluene
t:ans- I 3-Dichloroethene
trass- I ,3 -Dichloropropene

Trichloroethene
Triohlorofl uoromethane
TdchloroEifl uoroethane
Vinyl acelate
Viryl chloride
Xvlenes (Total)

MFC-05
Soil

3t26t2002
5.0

. oooso

. oltOsO

MFC-05

Soil
3n612002

<  5 .0

<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
<  5 .0
<  5 .0
< 5 0
< 5.0
< 5.0

MFC-0s
Soil

3t26/?002

< 5.0

< 5_0
< 5.0
<  5 .0
< 5.0
<  5 .0
<  5 ,0
<  5 .0
< 5 0
<  5 .0
<  5 .0

Notes:
(l) Soil sarnples coll€cted in six-
inch tubes beginnhg with the depth
indicated in feet below grouDd
sudace (bgs)

Samples were amlyzed fot Volatile
organic Compounds (VOCS) by
EPA Method 8260 (B)-

-- : Not Al)alyzed

l.rglkg = micrografi$ per kilogram

UNITS

8.0
re./kc

1 1 . 0
$skE

Iris\Pon ofoakland\Tso# t 9/PhascllR€portwocs-soil - Table 5 Page 6 of 50 IRIS ENVIRONMENTAI



TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compoutrds
Phase II Envirormetrtal Site Assessmetrt
Future Port Field Support Servic€s Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

MFC.O6
Soil

3t26/20m

5 .0

Mfc-06
Soil

,26t2002
s.J

MFC-06
Soil

3t26t2002
9.0

MFC.O?
SoiI

3/26/2002

3.0

MFC.O7
Soil

3/2612002

5.0
UNITS pglkg Fe&g [grkg pgkg Pg/kg

l, l, 1,2-Tehachlometharle
1,1,1-Trichlomethane
1,1,2,?-Tetrachloroethane
I , I ,2-Trichloroethane
I ,1 -Dichloroethane

I , 1 -Dichlorcethene

1 , I -Dichlorop.opene

1,2,3-Trichlorobenzene
1,2,4-TrichlorobeDzene
1,2,4-Trimethylbenzefle
1,2-Dibrcmo-3 -chloropropane
1 ,2-Dibromoethane
I ,2-Dichlorobenz€ne
I 2-Dichloroethane
I ,2-Dichlorcpropane
1,3,5-Trimethylbenzene
I ,3-Dichlorobenzene
1 ,3-Dicbloropropane
I ,4-Dichlorobenzene
2,?-Dichloroprcpare
2-Buta4otre(MEK)
2-Chloroethylviiyl ether
2-Chlorotolueoe
2-Hexalone
4-ChIorctoluene
4-Methyl-2-pentanorc (MBK)

Benzele
Bmmobenzene
Bromochlo1omethane
Bmmodichlomtrlethane
Bromofolm
Bromomefiane
Carbon disulfide
Carbor tehaclilorid€
Chlombenzene
Chlomethane
Chlomfbrm
Chloiomethane
cis- I,z-Dicl oloethene
cis- 1 ,3 -Dichloropropere
Dibmmochloromethare
Dibmmom€thane
Dichlorodifl uorohethane
di-Isopropyl Ether (DIIE)
Ethanol
Efhyl rerr-Butyl Ether (ETBE)
EthylbenzeDe
Hexachlorobutadiene
Isopropylbenzene
Methylene chloride
MTBE

< 0.0050

< 0.0050

< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5.0
<  5 .0
< 5.0
<  5 .0
<  5 .0
< 5 0
<  1 0
<  5 .0
< 5.0
<5 .0
<  5 .0
< 5,0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  1 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  t 0
<  5 .0
<  5 .0
<  5 .0
<  l 0':l'
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0

<  1 .0
<  1 .0
<  1 .0
<  1 .0
..'..0

-.

<  2 .0
' : '

< 10.0

.'r.O

< 2.0
< 5.0
<  1 .0

. i  o
<  t . 0
< 2.0
<  1 . 0
<  1 .0
<  1 . 0
<2 .0
< 2 . O
<2 .0
< L 0
<  1 .0
<  1 .0

.i.o
< 200,0
< 2.0
< 1 .0

.i.o

< 0.0050

< 0,0050

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5 0
<  l 0
<  5 ,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
< 5.0
< 2 0
<  5 .0
<  J .0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  t 0
< 5.0
< 5.0
< 5.0
<  l 0
<  1 0

. s--o
< 5.0
< 5-0
< 5.0
< 5-0

(Cofiinued)
Naphthalene
n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene

< 1 0
< 5.0
< 5.0
< 5.0
< 5.0

.i.o

Page 7 of 50

< 1 0
< 5.0
< 5.0
< 5.0
< 5_0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Environmetrtrl Site Assessment
Future Port Fi€ld Support Services ComPIex
Port ofOakland
Oaklrtrd, California

LOCATION
MATRJX
COLLECTION DATE
DEPTH(I)
UNITS Igee Pg4<e Fglkg rrg4(e F4=g
S&tene -- < 5.0 < 1.0 -- < 5.0

MFC-06
Soil

3/26t2002
5.0

MFC-06
Soil

3t26/20n2
8.5

MFC-06
Soil

3t26/2002

9.0

MFC-07
Soil

3n612002
3.0

< 0-0050

MFC-07
Soil

3t26n002

5.0

tert-Arnyl Ethyl Etler (IAME)
t€rt-Butylbenzeoe
Tertiary Butanol ITBA)
Tetrachlorceth€ne
Tolueie
tra$-I t-Dichloio€thene
trads- I ,3 -Dichlorclropene

Trichloroethene
Trichlorcfluoromethane
Trichlorotrifl uoroethane
Vinyl acetate
Vinyl cl oride
Xylenes (Total)

< 0-0050

< 0.0050

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 ,0
< 5 0
<  5 .0
<  5 .0

<2.O

< 50.0
< 1 .0
< 1 .0
< I ,0
<  1 .0
.-'.0

< 5,0
< 3.0
< 2 . 0

< 5-0

< 5_0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5.0

< 0.0050 < 5.0

Notes;
(1) Soil samples collected in six-
inch tubes beginniDg with the depth
indicated in feet below grcund
surface (bgs)

Samples were analyzed for Volatile
Orgadc Corpoutds (VOC9 by
EPA Method 8260 (B).

- = Not Analyzed

pglkg = micrograms per kilogram

IRIS ENVIRONMENTALIrjs\Pon of oakland\Tso#l9DhascllRaonvocs-soil " Table 5 Page 8 of 50



TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgrnic ComPoutrds
Phase II Etrvironmental Site Ass€$sm€trt
Futur€ Port Field Support Services Complex
Port of Oaklatrd
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTII(I)
UNITS ugkg rren(g Pg,4(e ,r&&g ug&g

MFC-07
Soil

3t26t20ff2

MFC-O?

Soil
3/26/2002

8.5

MFC-07
Soil

3n612002
9.0

MFC-08
Soil

3t2612002

2.O

MFC-08
Soil

3t26t2002

5.0

di-Isoprcpyl Eth€r (DIPE) < 2.0 -- <2.0

Ethanol <200.0 - < 200'0
Ethyl teft-Butyl Ether (ETBE) < 2.0 - < 2.0
Etlrylbeizene <1.0 <5.0 <1-0 < 0-0050 <50

Hexachlorobutadiene -- < 5.0 < 5.0

Isopopylbenzene -- <5.0 <50
'Methylene 

chloride -- < 5.0 < 5 0

^. MTBE < 1.0 < 5.0 < 1.0 -- < 5.0

I (co$ttnued)
J NaDhthalene -- < to < 10

1,1, 1,2-Tetrachloroethane
l,l, I -Trichloroethane

I , I ,2,2-Tetrachloroethane
1,1,?-Tiichloroethane
1 ,1 -Dichloroethane
I ,l -Dichloroethene
1 , I'Dichloropropene
1,2,3-Trichlorobenzene
l,2l-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibrofi o-3-cblompmpane
1,2-Dibrcmoetbane
I ,2-Dichlorobenzene
i,2-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trifl eihylbenzene
1,3-Dichlorobenzene
1 ,3 -Dichloropropane

I 3-Dichlorobenzene
2,2-Dichloropropare
2-Butarone(MEK)
2-Chloroethylvinyl etber
2-Chlorotoluene
2-Ilexarone
4-ChlorotolueDe
4-Methyl-2-penlarcne (MIBK)
Aceto[e
Benzene
Brcmobenzene

Blomofoml
Bromometha[e
Carbon disulfide
Carbon tetracbloride
Chlorobenzene
Chloroethane
Chlorcform
Chloromethane
cis- 1,2-Dichlomethere
cis- 1,3-Dichloropropene
Dibromoohlorome*rane
Dibromomethane

n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene

<  5 .0  <  1 .0
< 5.0 < 1.0
<  5 .0  <  1 .0

<  1 . 0

<  l - 0

.i.o -:
'?.'u --

. io,o -

< 2.0

< 2.0
< 5.0
< 1 .0

.i.o
<  1 .0
<2 .O
<  1 . 0
<  1 .0
<  1 .0
< 2 . 0
< 2 . 0
< 2.0
<  1 . 0
<  1 . 0
<  1 .0

< 1 .0
<  1 . 0
< 1 .0
< 1 .0
.-'.0

.-

< 2 . 0
a:,

< I0.0

.l,o
< 2 . O
<  5 .0
<  t . 0

.i,o
<  1 ,0
< 2.0
<  1 .0
<  1 .0
<  1 .0
<  2 .0
<  2 .0
< 2.0
<  1 . 0
<  1 . 0
< 1.0

<2.0

< 5.0
< 5.0

<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  1 0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5-0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 ,0
<  5 .0
< 2 0
s 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
<  5 .0
<  l 0
<  5 .0
<  5 .0
<  5 ,0
<  t 0
<  l 0

< 0.0050

<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  1 0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5,0
< 5.0
< 5.0
< 5 0
< 5 0
<  5 .0
< 5 0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
< 1 0
< 5.0
<  5 .0
<  5 ,0
<  l 0
<  l 0

< 2.0
<  5 .0
<  5 .0
< 5.0
< 5.0

IRIS ENVIRONMENTAL

<  5 .0
< 5.0
< 5.0
<  5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compourds
Phase Il Elvironmental Site Assessmeflt
Future Port Field Support Servicse Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHC)

tert-Arnyl Ethyl Ether (IAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetrachlorcethene
Toluene
h'ans- 1 2-Dichloroetheae
trans- 1 ,3 -Dichloroprope0e
Trichloroethene
T

Viiyl acetate
Vinyl chloride
Xylenes (Total)

MFC-08
Soil

3n6/2002

MFC-08

Soil
3t26/2002

-- < 5.0

-- < 5.0
< 0.0050 < 5.0

-- < 5.0
-- < 5.0
-- < 5.0
-  < 5 0
-- < 5.0
- -  <50
-- < 5.0

< 0.0050 < 5.0

MFC-07
soil

3t26/2002
5.5

MTC.07
Soil

3t26/2002
8.5

MFC-07
Soil

3n6t2002
9.0 2.0 5.0

uNrrs pg&g Fslkg psFg peag p+=g
-S t ] t " " - "  <1 .0  <50  <1 .0  - -  <50

<2.0

< 50.0
< 1 .0

< 1-0
< 1 .0
..'-.0

< 5.0
< 3 .0
< 2 . 0

<  5 .0

< 5 0
<  5 .0
< 5_0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  5 .0
<  5 .0

< 2.0

< 50.0
<  1 .0
<  1 .0
<  1 .0
<  1 .0
.. ' .0

<  5 .0
< 3.0
< 2.0

Notes:
(1) Soil samples oollected in six-
inch tube6 b€ginning wi& dre depdl
indicated ir feet below ground
surface (bgs)

Sanrples vere analyzed for Volatile
Orgadc Compounds (VOCs) by
BPA Melhod 8260 (B).

- = Not ADalyzed

pg4<g = micrograms per kilogram
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TABLE 5: SOIL CIIEMICAL TEST RISULTS - Volatile Oryanic Compounds
Phase II Eflvironmelltal Slte Assessment
Futur€ Port Field Support SeMces Complex
Port ofOakland
Oaklatrd, California

LOCATION
MATRIX
COLLECTION DATE
DEPIH O)

UNITS pg/kg pe&g pg&g Pg^g Pg/kg

< 5.0
<  5 .0
< 5.0
<  5 ,0
<  5 .0
<  5 ,0
<  5 ,0
<  5 ,0
< 5.0
< 5.0
< 5 0
< 1 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
<  5 .0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
< 5.0
< 5.0
<  1 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  1 0

:l'
< 5 .0
< 5.0
< 5.0
< 5 .0
< 5.0

Mrc-08
Soil

3D6n002
J . )

MFC-08
Soil

3t26t2102
8.0

MFC-09
Soil

3t26/2002
2.0

MFC-09
Soil

3/26t2002
5.0

Mrc-09
Soil

3/26n002
f . J

l, 1, 1,z-Tetrachloroethatre
1 ,1 ,l -TrichloDethane
1,1,2,2-Tetrachlomethatre
1,1,z-Trichloroethane
I ,1 -Dchlomethane
I , I -Dicblorcethene

I , l -Dichlompropetre
1,2,3-Trichlorobenzene
1,2,4-Trichlolobenzene
1,2,4-Trime$ylbenzene
1,2 -Dibromo-3-chlorcpropane

1 ,2-Dibromoethane
1 ,2-Dichlorobenzene
1 ,z-Dichlomethare
I ,2-Dichloropropane
1,3,5-Trimethylbenzene
1 ,3 -Dichlombenzene
I ,3-Dichlomprcpane
1,4-Dichlorobenzene
2,2-Dichlompropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Chlorotoluele
4-Methyl-2-peotanone (MBK)
Acetone
Benzem
Blomobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromo!1ethane
Carbon disulfide
Calbon tetachloride
Chlorobenzene
Chlomethaae
Cl orofom
Chloromethane
cis- 1,2-Dichloroethene
cis- 1 ,3 -Dichloropropene

Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-lsopropyl Ethff (DIPE)
Ethanol
Ethyl tert-Butyl Ether @TBE)

Hexachlorobutadieoe
Isopropylbenz€ne
Methylene chloride
MTBE

< 1 .0
< 1 .0
< 1 .0
<  1 , 0'i'
<2 .O
< 2.0

.-

< 10.0

< 2 .0

< 2 .0
< 5 .0
..'-o

<  t - 0
<  1 . 0
< 2-0
< 1 .0
< 1 .0
< l_0
< 2.0
< 2.0
< 2.Q
<  l - 0
<  1 .0
._r-.0

< 2.0
< 200.0
<2.0
'-t '

<  1 .0

< 1 .0
< 1 .0
< 1 .0
< 1 .0

--
< 2,0
< 2.0

' i:'
< 2 0

.Lo
< 5.0
< 1 .0

.l.o
< t .0
<2.0
< t .0
<  t .0
<  1 .0
< 2.0
< 2 . 0
< 2 . 0
<  1 . 0
< 1 .0
<  1 . 0

.-i.o
< 200.0
< 2 .0
< 1 .0

:_
<  1 . 0

. OOO5O

. O-rO

<  1 .0
<  t . 0
<  1 . 0
<  1 .0
<  1 .0

:

<2 .O
< 2 . 0

t-
< 10.0

.:
< 2 . 0

<2.O
< 5.0
< 1 .0

.i.o
< 1 .0
< 2.0
< 1 .0
< 1 .0
< 1.0
<2.0
< 2.0
<2.0
< 1 .0
< 1 .0
.-'-.0

< 2.0
< 200.0
< 2.0
< 1 .0

.i.o
(Cotnlnued)
Naphthalerle
n-Butylbenzene
n-Propylbenzerc
p-Isopropyltoluene
sec-Butylbenz€ne

.i.o

IRTS ENVIRONMENTAL

< 2.0 < 2.0

<  1 0
<  5 ,0
< 5.0
<  5 .0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Org&nic Compounds
Phase II Etrvirotrmental Site Assessment
Future Port Field Support Services Complex
Port of Oakland
OaklaDd, Califortria

UNITS pe/kg gg/kg F/kg lg&g Ug/kg
0

LOCATION
MATR]X

COLLECTION DATE

DEPTH(I)

tert-Amyl Ethyl Edrer (TAME)
ten-Butylb€nzene
Tertiary Butanol (TBA)
T€fachlorcethene
Toluene
trans. 1,2-Dichloroetbene
trans- 1,3 -Diohloropropel€

Tdchloroethen€

Trichlorotri{luoioethane
Vinyl aceiate
Vinyl chloride
Xylenes {Total)

MFC-08
Soil

3t2612002

MFC-08
Soil

3t26t2002
8.0

Mrc-09
Soil

3n6t2002
2.0

< 0.0050

MFC.O9
Soil

1126t2002
5.0

MFC-09
Soil

3t2612002

<  2 ,0

< 50.0
<  1 .0
<  1 .0
<  1_0
<  1 .0
<  1 -0

.l.o
< 3.0
< 2.0

< 2 , 0

< 50.0
<  1 .0
<  1 .0
<  1 .0
<  1 .0
.. ' .0

< 5.0
< 3.0
< 2.0 < 0.0050

<  5 .0

< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5-0
< 5 0
< 5.0
< 5.0

< 2.0

< 50.0
< L 0
< 1 .0
< 1 .0
< 1 .0
.. '.0

<  5 .0
< 3.0
<2.0

Notes:
(1) Soil samples collectal tn stx-
iach tubes beginning with the depth
indicated in feet below grcuod
surface (bgs)

Samples were analyzed for Volatile
Organic Compounds ryOcs) by
EPA Method 8260 (B).

-- = Not Analyzed

pg,ftg = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - volatile Organic Compounds
Phase II Environmental Site Ass€ssment
Future Port Field Support Services Complex
Port of Oakland
OaklaDd, CaliforDia

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)
IJNITS pg/kg Fg.ftg ug/ks Fs&g Pg,&g

MFC.IO
Soil

3/27 t20U

t .5

MFC.lO
Soil

3t27 /2002

5.0

MFC-11
Soil

v2'7n002
1 . 5

MFC-l I

Soil
3/27 /2002

4.0

MFC-12
Soil

3/21t2002
L f

1, l, 1,2-Tetachloroethane
l,l, 1 -Trichloroethane

1,1,2,2-Tetrachloroethane
1 ,1 2-Trichlomethane
I ,l -Dichloroethane
1 , I -Dichloroetbene

I ,I -Dichloropropere
1 2,3-Trichlorobenzene
I 2 3-Trichlorobenzene
1,2,4-Trimethylbenzene
I J-Dibmno-3-chloropropane
1 ,2-Dibrumoetlane
1 ,2-Dichlorobenzene
I ,2-Dichloroethane
1 ,2 -Dichloropropane

1,3,5-Timethylbenzene
1 ,3 -Dichlorobenzene
1 ,3 -Dichloropropane

1 ,4-Dichlorobemene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2.Clloptoluene
2-Hexanone
4-Cblorctoluene
4-Methyl-2-petrtatrone (MBK)

Benzene
Bromobenzene
Brcmochlorcmethane
Bromodichlorcmethane
Bromofolm
Brcmomethane
Carbon disulflde
Caibon tetraclLloride
Chlorobenzene
Chloroethane
Clloroform
Chloromethane
cis- 1,2-Dichloraethene
cis-1,3-Dicblorapropene
DibrcmocNoromethane
DibromomethaDe
Dichlorodifl uoromethane
di-Isopropyl Ether (DIPE)
E&anol
Ethyl ten-Butyl Ether (ETBE)
Ethylbenzene
Hexact orcbutadiene
Isopropylbetzene
Methylene chloride

< 0.0050

< 0,0050

< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5 0
<  1 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
<  5 .0
<  5 .0
<  l 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
< 5.0
<  1 0
<  5 .0
<  5 .0
< 5.0
<  1 0

< 0.0050

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5 .0
< 5 .0
< 5 .0
< 5 .0
< 5 0
<  l 0
< 5.0
< 5,0
< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5 .0
< 5{J
< 5 0
< 5 .0
< 5 ,0
< 2 0
< 5 ,0
< 5 ,0
<  l 0
<  5 .0
< 5 .0
< 5 .0
<  1 0
< 5 .0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0

< 0.0050

rrrraE -- < 5.0 -- < 5.0-.
- (Continued)

- Naphthalere - < 10 -- < 10
n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene

Irisr,Port of Oa.kland\Tso#l9Dhase[Repod\Vocs-soil - Table 5

< 5.0
<  5 .0
< 5.0
< 5.0
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<  5 ,0
<  5 .0
<  5 .0
<  5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgrtric ComPounds
Phase Il EnvironmeDtal Site Assessment
Future Port Field Support Senices Complex
Port of Orkland
Oakland, Crlifornia

LOCATION
MATRIX
COLLECTION DATE
DEPTHf)

tert-tunyl Ethyl Ether (IAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetrachloloethene
Toluene
uans-1,2-Dichloroethene
fians-1,3-Dichloropropene
Trichloroethene

MFC.IO
Soil

3/27 t20U

1 .5

MFC.IO

3/2'7 t2002
5.0

MFC-I I
Soil

3t2'/ t2ffi2
1 . 5

MFC-11
Soil

3/2'7 t2002

4.0

MFC-12
Soil

3D7n002
t .5

UtUrS pg,ke pe4(g uClkg pq5g Pg/kg
-tyl€ne -- <50 -- <5.0

< 0.0050

< 0,0050

< 5.0

<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
<  5 .0
<  5 .0

< 0 0050

< 0.0050

< 5-0

< 5.0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5 .0
< 5 .0
< 5 0
< 5 .0
< 5 ,0

< 0.0050

< 0.0050

Vinyl acetate
Vi0yl chloride
Xvlenes ffotal)

Notes:
(l) Soil sarnples collected in sit-
inch tubes beginning with the depth
i[dicated h feet below groutrd
surface (bgs)

Samples were analyzed for Volatile
Organic CompouDds (VOCS) by
EPA Melhod 8260 (B),

-. = Not A&lyz€d

pg,&g : micmgrams per kilogrBm
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TABLE 5: SOIL CTIEMICAI TEST RESULTS - Volatile Organic Compounds
Phase II Environmeltal Site Assessmetrt
Future Port Field Support Services Complex
Port ofOakland
Oaklard, California

LOCATION
MATRTX
COLLECTTON DATE
DEPTH(I)
ul!

MFC.I?

Soil
3t2'7 /2002

4.0

MFC.I3

3/2'7 /2002
1 . 5

MFC-13
Soil

3t27 t2002
3.0

MFC- 14

Soil

3t25n001
i . 5

MFC.I4
Soil

3/25t2002

3 .0

l, 1, 1,2-Tetrachloroethale
l, 1, I -Trichloroethane

I , I ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
I ,1-Dichlorcethane
I ,l -Dichloro€there

I ,1 -Dichloropropene

1,2,3-Trichlorobenzene
1,2,4-Trichloroberuene
I 2,4-Trim€thylbenzene
1,2-Dibromo-3-chloroprcpane
12-Dibrcmoethar€
I 2-Dichlorobenzede
I ,2-Dichloroethane
I t-Dichloropropane
1,3,5-Trimethylbenzene
I ,3 -Dichlorob€nzen€

I ,3 -Dichloropropare

I ,4-Dichlorob€nzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Clloroethylvinyl ether
2-Chloro!oluene
2-Hexanone
4-Clilomtoluene
4-Metlyl-2-pentanone (MIBK)

Benzene
Brcmobefiene
Blon!)chlorcmethane
Blomodichlolomeltflr]e
Bromofolm
Bromodetha11e
Ca$on disulfide
Carbon temchloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-I,2-Dichloroethene
cis- 1 ,3 -Dichloropropene

Dibromochlorcmethane
Dibfomomethaae
Dichlorodifl uoromethane
dilsopropyl Ethe! (DIPE)
Ethanol
Ethyl tert-Buryl Efter (ETBE)
Ethylbenzere
Hexachlorobutadiene
Isopmpylbenzene
Methylene chloride

< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5 0
<  1 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5-0
< 5,0
< 5_0
< 5-0
< 5 0
< 5 0
< 5.0

< 0.0050

< 0.0050

<  5 .0
<  5 .0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5,0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
<  5 .0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
< 5 0
<  5 .0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
<  5 .0
< 2 0
< 5.0
< 5.0
< 1 0
< 5.0
< 5-0
<  5 .0
<  1 0
< 5-0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0':l'
< 5.0
< 5.0
<  5 .0
< 5.0

< 5 0
< 5.0
< 5 0
< 5 0
<  5 ,0 < 0.0050
<  5 .0
< 2 0
<  5 .0
<  5 .0
< 1 0
<  5 .0
<  5 .0
<  5 .0
<  l 0
<  5 .0
<  t 0
<  5 .0
<  5 .0
<  5 .0
<  t 0
<  l 0

<  5 .0
<  5 ,0
< 5.0
<  5 .0

< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
< 5.0

< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
<  5 .0
< 5.0
<  5 ,0
<  5 ,0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
<  5 .0
< 2 0
<  5 .0
< 5.0
<  l 0
< 5-0
< 5-0
< J.0
<  l 0
< 5-0
<  l 0
< 5-0
< 5.0
< 5.0
<  i 0
<  1 0

<  5 .0
<  5 .0
<  5 .0
<  5 .0
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.-. lv{TBE < 5.0 -- < 5,0 - < 5.0

- (Conlinaed)

U Naphthalene l5 - < t0 -- < 5-o

n-Butylbenzene
n-lropylbenzene
pJsopropyltoluene
sec-Butylbenzene

< 5.0
<  1 0
<  5 .0
<  5 .0
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TABLE 5: SOIL CITEMICAL TEST RESULTS - volatile Orga c Compourds
Phrse II Environmental Site Assessment
Future Port Field Support Services Compl€x
Port olOakland
Oaklard, California

LOCATION
MATRL{
COLLECTION DATE
DEPTH(I)

tert-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetrachlomethele
TolLren€
trans- 1,2-Dichloioetlene
trans- 1,3-Dichlo$propene
T.ichloroethe[e
Tricl orofluoromethane
Trichlorcf ifl uoroedlane
Vinyl aoetat€
Vinyl chloride

MFC-13 MFC-13

Soil Soil

3/21/2002 3/2712002

MFC-14 MrC-14
Soil Soil

3t25/2002 1/2s/2002

MFC.I2
Soil

3D7 t20U

4.0 1.5 3 .0 3.0

UNITS Fg^(g pglkg p8/1q ltg/kg F+=g
Sorciie <5.0 -- <50 - <5.0

<  5 .0 < 5.0 <  5 .0

< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  5 .0
<  5 .0

<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
< 5.0
<  5 .0

< 0.0050
<  5 .0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
<  5 .0
< 5.0 < 0.0050

1.5

< 0.0050X

I

Notes:
(l) Soil samples collected in six-
inch tubes beginning wilh the depth
indicated in feet below grcund
surface (ltgs)

Samples were analyzed for Volatile
Organic Compounds (VOG) by
EPA Medrod 8260 @).

- = Not Analyzed

pg,&g = miclograms per kilogam
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TABLE 5: SOIL CIIEMICAL TEST RESULTS - volttile OrgaDic Componnds
Phase II Enyironmental Site AssessrDetrt
Future Port Fi€ld Support Services Complex
Port ofOakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTH(I)
UNITS pg'kg pgkg Uglkg Pg/kg Pgikg

MFC-14
Soil

3t25t20U

4,0

MFC-15
Soil

3125n002

1 .5

NIFC- l5

Soil
3t25t2002

3 .0

MFC.Is MFGIs-DIJP
Soil Soil

112512002 3t25/2002

4.5 4.5

< 5.0 < 5.0
< 5 .0  <  5 .0
< 5 .0  <  5 .0
< 5 .0  <  5 .0
< 5.0 < 5.0

l, 1, 1,2-Tetracbloroetha.ne
l, 1, I -Trichloroethane

I , 1 ,2,2-Tetrachloroethade
1,1,2-Trichloroethane
I ,I -Dichloroethane

1 . I -Dichloroethene

I , I -Dichloropropetre
I 2,f -Trichlorobenzene
1,2,4-Trichlorobenzene
1 ,2 3-Tdmethylb€nzene
1,2-Diblomo-3 -chloropropale
1 ,2-DibrcmoethEne
1 ,2-Dichlorobenzene
1,2-Dichloroethane
1 ,2-Dichloroprcpane
1,3,5-Trimethylbenzene
I ,3-DichlorobeEzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichlorcpropane
2-ButaooDe(MEK)
2-Chloroethylvioyl ethe!
2-Chlorotolueoe
2-Hexarone
4-Chlorololuerc
4-Methyl-2-pentanorc (MIBK)

Benzene
Bromobenzene

Bmmofolm
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlombenzebe
Chlomethane
Chloroform
Chiommethatre
cis-1,2-Dichloloethene
cis- I ,3 -Dichlorop.opene
Dibromochlorcmetlnne
Dibrcmomethane
Dichlorodifl uoroft ethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl teft-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylete chloride
MTBE

< 5.0
< 5.0
< 5.0
<  5 ,0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5 0
< 1 0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 Q
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
<  5 .0
< 1 0
<  5 .0
<  1 0
< 5.0
<  5 .0
<  5 .0
<  l 0
<  t 0

:.
<  5 ,0
<  5 .0
<  5 .0
<  5 .0
<  5 .0

< 0.0050

< 0.0050

<  5 .0
< 5.0
< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5-0
<  5 .0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5.0
< 2 0
< 5.0
<  5 .0
<  l 0
<  5 .0
< J.0
< 5.0
< 1 0
< 5.0
<  l 0
< 5-0
< 5-0
< 5.0
< 1 0
'::'

< 5.0
< 5.0
< 5.0
< 5-0
< 5.0

< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  l 0
< 5.0
< 5.0
< 5.0
<  1 0
< 5.0
<  1 0
< 5,0
< 5-0
< 5.0
< 1 0
<  t 0

. r.o
< 5.0
< 5.0
< 5.0
< 5.0

< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 ,0
<  l 0
<  5 ,0
<  5 .0
< 5.0
<  1 0
<  5 .0
<  l 0
< 5.0
< 5.0
< 5.0
< I 0
'::'

< 5.0
< 5,0
< 5,0
< 5-0
< 5.0

< 5_0
< 5,0

< 5.0
< 5.0

< 5.0 < 5-0
< 5.0 < 5.0
< 5.0 < 5.0
< 5 0  < 5 0
< 1 0  < 1 0
< 5 .0  <  5 .0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0
< 5 0

< 5.0
< 5 0

< 5 0  < 5 0
< 5.0 < 5.0

Naphthalene
n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzetre

<  1 0
< 5.0
< 5.0
< 5.0
< 5.0

< 1 0
< 5 .0
< 5.0
< 5.0
< 5.0

<  t 0
< 5.0
< 5.0
< 5 .0
< 5 ,0

Page l7 of 50

<  1 0
< 5.0
< 5.0
< 5.0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgadc Compounds
Phase II Etrvironm€ntal Site Asseisment
Futur€ Port Field Support Services Complex
Port ofOakland
Oaklard, Callfornia

LOCATION
MATRIX
COLLECTION DATE
DEPTH(I)

terr-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tertiary Butrnol (TBA)
Tefachloroethene
Toluene
trans- 1,2-Dichloroethere
fans- 1 ,3 -Dichlompropene

Trichloroethene
Trichlorof luoromethate
Trichlomtdfl uoroethade
Vi[yI acetate
Vinyl ohlodde
Xylenes (Total)

MFC.Is MFC'Is-DUP
Soil Soil

3/25t2002 3D5no02

MIC-14

Soil

1nv2002
4_0

MFC.15
Soil

3n5t2002

1 .5

< 0.0050

MFC-15
Soil

3/25t2W2

3.0 4.5 4.5

UNITS pg&s pgts pg.&g rqlk=s F+=e
Sty.erle <5.0 -- <5.0 <5.0 <50

< 5.0

< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
< 5.0

< 5.0

< 5-0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5,0

< 5.0

< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
< 5.0

<  5 .0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5.0

< 5.0 < 0.0050 < 5.0 < 5-0 < 5.0

Noles:
(1) soil sa1nples collected iD six.
inch tubes beginning with the depth
hdicated irl feet below grouDd
surface (bgs)

Samples were analyzed for volatile
Organic Compounds ryOcs) by
EPA Merhod 8260 (B).

- = Not Analyzed

Fg&g = micrcgranrs per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compoutrds
Phase II Etrvirorm€trtal Site AssessmeDt
Future Port Field Support Services Complex
Port ofOakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHG)

MFC.I6
Soil

3t25/2002

t . 5

MFC-I6
Soil

3t2st2002
4,0

MFC-17
Soil

3t26t2002
1.5

Mrc-17
Soil

3n6n007
4.5

MFC-18
Soil

3t25t2002

3.0

UNITS p&4(g pgftg Pg&e Pg^g ugke

1 ,1 ,1 ,2-Tetrachloroethane
1, 1,1 -Trichloroethane

1 , 1 ,2,2-Tetrachloroethane
I , I ,2-Trichloroethane
I , I -Dichloroethatre

I , I -Dichloroethetre

I ,I -DichloropropeDe

1,2,3-TrichlorobenzeDe
1,2,4-Tdchlorobenzene
1,2,4-Trimethylbenzene
1,z-Dibrcmo-3 -chlompropane

1,2-Dibromoethane
1,?-Diohloroberuene
1 ,2-Dichloroethane
I ,2-Dicbloroprcpatre
1 ,3 ,5 -Trimethylbenzene
I ,3 -Dichlorobenzene

1 ,3-Dichloropropane
I ,4-Dichlorobemere
2,2-Dichloropropane
2-Bulanone(MEK)
2-Chloroethylvityl ether
2-Chlorotolu€ne
2-Hexar}one
4-Cblorotoluene
4-Methyl-2-petrtanone (MIBK)

Benzene
Bromobenzene
Bmmochlommethane
Bromodichloromethane
Bromofofm
Bromomethatre
Carbon disulfide
Carbon tetrachloride
Chlorobe$zene
Chloroethatre
ChlorofoIm
Chloromethane
cis- l,z.Dichloroethene
cis- I ,3 -DichloropropeDe
Dibromocblorcmethane
Dibromomethane
Dichlolodifl uoromethane
di-Isopropyl Eft er (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiene
Isoprcpylbenzene
Methylene chloride
MTBE

< 0.0050

< 0.0050

<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5,0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
<  t 0
< 5.0
<  5 ,0
< 5.0
< 5.0
<  5 .0
< 5,0
<  5 .0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
l0

<  5 .0
< 2 0
<  5 .0
< 5.0
<  1 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5,0
<  t 0
< 5.0
< 5.0
< 5.0
<  l 0
<  1 0

.l.o
< 5 .0
< 5.0
< 5.0
< 5 .0

< 0.0050

< 0.0050

<  5 .0
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
<  l 0
<  5 .0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5-0
< 5-0
<  l 0
< 5,0
<  t 0
< 5_0
< 5.0
< 5.0
<  t 0
<  l 0

. i.o
< 5.0
<  5 .0
<  5 .0
<  5 .0

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5-0
< 5-0
< 5.0
< 5 0
<  l 0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 1 0
< 5 i
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  I 0
<  5 .0
< 5.0
<  5 .0
<  l 0
< 5.0
<  1 0
< 5.0
< 5.0
<  5 .0
<  l 0
'-10

.l.o
< 5.0
<  5 .0
< 5.0
< 5.0

(Conlinuedt

Naph!halene
n-Bu[ylbenzene
n-Pmpytbenzene
p-Isopropyltoluene
sec-Butylbenzene

lrisPort ofoakland\Tso# I g/PnaelR€pon\VocFsoil - Table 5
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatil€ Organic Compounds
Phase II Drvironmental Site Assessmetrt
Future Port Field Support Services Complex
Port ofOaklatrd
Oakland, California

LOCATION
MATRIX
COLLf,CTION DATE

MFC.16
Soil

3/25/2002

1 .5

. o;o5o

MFC.I6
Soil

3t25/2002
4.0

MFC-17
Soil

)D6/2002

< 0.0050

MFC-17
Soil

3t26t2002

MFC-18

Soil

3n5n002
3,01 .5  4 ,5

UNITS Pg&g ,r8lks Psl(s Fg&e u+=e
<  5 .0

DEPTH(I)

red-Amyl Ethyl Ether (IAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetracl oroethene
Toluene
tmns- I ,2-Dichloroethene --

traff- I ..l -Dichloropropene
Tdchloroeihetre
TnchlorofluoromethaDe --

Trichlorot ifluoroefiane --

Vinylacetat!
Vinylchloride
Xylene,s (Total) < 0.0050

- -  <5 .0  <5 .0

< 5.0 < 5.0
< 5.0 < 5.0

- -  < 5 . 0  < 5 0
- -  <5 .0  <5 .0
- -  <5 .0  <5 .0

-  <5 ,0  <5 .0

- -  <5 .0  <5 .0
- -  < 5 0  < 5 0

<  5 .0

<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5.0
<  5 .0 < 0.0050

< 5.0 < 5-0
< 5.0 < 5.0

Notes:
(l) Soil sarples collected in six-
inch nrbes beginniog with the depth
iDdicated in feet below ground
surface (bgs)

Sanrpies were aaalyzed for Volatile
Organic CornpouDds (VOCS) by
EPA Method 8260 (B).

- = Not Analyzed

pglkg = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase lI Environmetrtrl Site Ass€ssment
Future Port Field Support Services Complex
Port of 0aklatrd
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)
UNITS Fglkg Fgn(g !9.&g ftgl(g rrglkg

MFC.I8
Soil

3/25/2002

MFC- l9
Soil

3/25/2002

1 .0

MFC.19
Soil

3/2512002

2.0

MFC- r 9
Soil

3t25/2002
4.0

MFC.2O
Soil

3t21t2002
4.0

1, 1,1,2-Tet achlorcethare
1,1,1-Trichloroetbane
I ,1 22-T etl'achlomedFne
I , 1 ,2-Triohlomelhane
I ,I -Dichloroethane

I , 1 -Dichloroethene

I ,1 -Dichloropropene
1,2,3-Trichlorobenzene
1,2,4-Triohlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibrofi o-3-chloropropane
1,2-Dibromoethane
I ,2-Dichlorobenzene
I ,2-Dichloroethane
I,2-Dichloropropane
1,3,5 -Trimelhylbenzene

1,3-Dichlorobenzene
1 ,3-Dichloropropane
I ,4-Dichlorobenzene
22-Dichloropropane
2-ButaDon€(MEK)
2-Chloroethylvinyl ether
2 -Chlorotoluene

2-Hexano4e
4-Chlorotoluene
4-Medryl-2-petrtanone (MIBK)
Acetotre
Benzene
Bromobenzene

< 5-0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
<  t 0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5,0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5.0
<?0
< 5.0
< 5.0
<  1 0
< 5.0
< 5.0
< 5.0
<  t 0
< 5.0
<  1 0
< 5.0
< 5.0
< 5.0
<  t 0
'-lo

< 5.0

< 0.0050

< 0.0050

<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
< 5,0
< 5.0
< 5.0
< 5.0
<  5 ,0
<  5 .0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
<20
<  5 .0
< 5.0
<  1 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5,0
<  1 0
<  5 .0
< 5.0
< 5.0
<  l 0
<  1 0

.l.o
< 5.0
<  5 .0
< 5,0

<  5 ,0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5-0
< 5 0
<  1 0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
<  5 .0
< 5.0
<  5 .0
< 5 0
< 5 0
<  5 ,0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
<20
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  1 0
< 5-0
< 1 0
< 5.0
< 5.0
< 5.0
<  l 0
' ] '

< 5 0
< 5.0
< 5 .0
< 5.0

<  5 .0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  1 0
< 5.0
<  5 .0
<  5 .0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0
<  5 .0
<  t 0
< 5.0
< 5.0
< 5.0
<  1 0
< 5.0
< 1 0
< 5.0
< 5.0
< 5-0
<  l 0'lo

< 5.0
<  5 .0
< 5.0
< 5.0

Bromofom
Bromohethane
Carbon disulfide
Carbon tetrachloride
Chlolobenzene
Cbloloethatre
Chloroform
CNorome*raIre
cis- 1,2-Dichloroetheoe
cis-1,3-DiclLloropropene
Dibrcmochlorcm€thane
Dibrolnomelhane
Dichlorodilluorometlane
di-Isopropyl Ether (DIPE)
Ethanol
Ettryt tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorcbutadiene
Isopropylbenzene
Methylene chloride

< 5.0
< 5.0
< 5.0

,t MTBE < 5.0 -- < 5,0 < J.0 < 5.0
- tionnnaeii
- Naphthalene < l0 -- < l0 < l0 < lO

n-ButylbeDzene < 5.0 -- < 5.0 < 5.0 < 5.0

n-Propylbenzeoe <5.0 -- <50 <5.0 <5.0

p-Isopropyltoluene < 5.0 -- < 5.0 < 5.0 < 5.0

sec.Butylbenzene <5.0 -- <50 <5,0 <5.0

Ids\porrof Oakland\Tso#19/pha$[Reportwocs-soil - T'bl€ 5 Page 2l of 50 IRIS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL TEST RESULTS - V0latile Organic Compourds
Phase II Environmental Site Assessment
Future Port Field Support Services Complex
Port ofOakland
Oakland, California

LOCATION
MATRD(
COLLECTION DATE

DEPTH(I)

tert-Amyl Ethyl E0rer (TAME)
tert-Butylbenzene
Tertiary Butatrol (TBA)
Tefachloroethene
Toluene
aans- 1,2-Dichlorcethene
tnns- 1,3-DichloDpropene
Trichloroethe[e
Tdchlorcfluorcmethane
Trichlomtrifl uoroethane
Vinyl aceote
Vinyl chloride
Xyleses Clotal)

Mfc"18
Soil

3/25/2002
4.5

MFC-I9
: to r l

3t2s/2002
1.0

MFC- r 9
Soil

MFC-19 MrC-20
$oil Soit

3t25/2002 3125/2002 3/2'7/2002

UNITS rrg,&g Pg&e PgAg Ye&.E Plkg
Styrene

< 5,0 < 5.0

2.0 4.0 4.0

< 5-0
< 5 0
< 5.0

< 5.0

< 5 0
< 5.0
<  5 .0
< 5.0
<  J .0
<  5 .0
< 5.0
< 5 0
< 5.0
< 5.0

< 0.0050

< 0.0050

<  5 .0

<  5 .0
<  5 .0
< 5.0
< 5,0
< 5.0
< 5.0
< 5-0
< 5 0
< 5.0 < 5.0

< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 5 .0  <  5 .0
< 5.0 < 5.0
<  5 .0

< 5.0 < 5.0 < 5.0

Not€s:
(1) Soil samples collected in si\-
itrch tubes begi@irg with the depth
hdicaled in feet below gound
surfrce (tgs)

Samples were analyzed for Volatile
Organic Cornpounds (VOCS) by
EPA Method 8260 (B).

.. = Not Analyzed

pg/kg = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Etrvironmental Site Ass€ssment
Future Port Field Support Services Complex
Port of Oaklatrd
Oakland, Californis

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

I,I, 1,2-Tetrachloroethade
1,1,1-Trichloroethane
1,1,2,2-TeFachlorcethane
I ,l ,2-Trichlorcethane
I ,l -DicmoNethane
I , I -Dichlorcethene
I , I -Dichlorcpropene
1,2,3 -Trichlorobenzene

l,2l-Trichlorobenzene
1,2,4-Trtnethylbenzen€
1,2-Dibromo-3 -chloropropane

1 ,2-Dibrcmoetha.re
I ,2-Dichlorcbenzene
I,2-Diohloroethane
I ,2-Diohloropropane
1,3,5-Tdmethylbenzene
I ,3-Dichlorcbenzene
1 ,3-Dichloroprop.ne
I ,4-Dichlorobenzene
2 3-Diclrloropmpane
2-Butarone(MEK)
z-Chloroe$ylvinyl ether
2-Cblorctoluene
2-Hexatrone
4-Chloroioluene
4-Methyl-2-pentanone (MIBK)

Benzene
Bromobenzene

Bromoform
Bromomethane
Carbon disulfide
Carbon tehachloride
Chlorobenzene
Chloroethane

Cl oromethane
cis- 1,2-Dichloroethene
cis- I ,3 -Dichlompropene

Dibmmoclilo$methane
Dibromomethane

MFC-2 r MFC-22
Soil Soil

3t28/2002 3D812002
t . : )

MFC-20
Soil

3t21t2002
7.0

Mrc-20
Soil

3/27 /2002
13.0

MFC-?1
Soil

3/2an0u
1 .5

MFC-21
Soil

3t28t2002
8.0

UNITS pg,ke pg/kg lrg/kg pg/ke ugLg Fg&g

<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  t 0
< 5.0
< 5_0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  t 0
< 5.0
< 5.0
< 5.0

< 1 .0
<  1 . 0
<  t . 0
<  1 . 0
< 1 .0

.).0
<2.0

--

< 10.0

.'i.o
< 2 . D
<  5 .0
<  t . 0

.l.o

< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 1 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5 0
< 5 0
<  5 ,0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0

. lo

< 5.0
< 5 .0
< 5 .0
< 5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 1 0
< 5 .0
< 5 .0
< 5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5-0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0<  1 .0

<  t . 0
< 2.0
<  1 .0
<  1 .0
<  1 . 0
< 2.0
< 2.0
< 2.0
<  1 .0
<  1 .0
<  1 .0

< 5.0 < 5.0
<  l 0
< 5.0
< 5,0
< 5.0

<  I 0
<  5 .0
< 5.0
< 5.0

< 1 0  < 1 0
< 5.0 < 5.0
< 1 0  < 1 0
<5 .0  <  5 .0
< 5.0 < 5.0
< 5.0 < 5.0

Dichlorodifluoromethane < 10
di-Tsopropyl Etler (DPE) -

Ethanol
Ethyl tert-Butyl Ether (ETBE)

Hexachlorobutadiene

<  t 0

< 2.0
< 200.0
< 2.0
< 1 .0 < 5.0 <  5 ,0

Isopropylbenzene <5.0 <5.0 <50

Methylene chloride < 5.0 < 5-0 < 5.0

I..{TBE < 5.0 < 1.0 -- < 5.0 < 5.0 -

(Continuedt

NaphthaleDe
r-Butylbenzetre
n-?ropylbenzene
p-Isopropyltoluene
sec-Butylbenzene

< 5.0
-- < 5.0 <  5 .0

<  1 0 - -  < 1 0  < 1 0

< 5.0

< 5.0
<  5 .0 < 2.0
<  5 .0
<  5 ,0

<  5 .0
< 5.0
<  5 .0
< 5.0

<  5 .0
<  5 .0
<  5 .0
< 5.0
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TABLE 5r SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II EDyironmcntal Site AssessmeEt
Future Port Field Support Services Complex
Port ofOaklatrd
Oakland, Callfornia

LOCATION
MATRLX
COLLECTION DATE
DEPTHO)

tert-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
TetEchlorc€lhene
Toluene
trans- 1,2-Dichloroethene
trans- I,3-Dicl oroprcpene
Trichloroethene
Trichlo$fluoromethane
Trichlorotrifl uoroethale
Vinyl acetate
Vinyl ohloride
Xyletr€s (Total)

MFC-20

7.0

soil Soil Soil Soil Soil Soil

3/2'/t2o\2 3t27/2002 3128t2002 3/28/2002 3/2812002 3128n002

l . J 4.5 8.0 1.5

MFC-20 MFC-21 MFC-21

13.0

MFC-2I MFC-22

< 5,0

< 5.0
< 5.0
< 5 .0
< 5 .0
< 5.0
< 5 .0
< 5 .0
< 5 0
< 5.0
< 5.0 < 5.0

UNITS pelke ps&s pe./kg pe/,kg pq/kg ps&e
Etyr€ne <5.0 <1.0 - -  <50 <5.0

< 2 . 0
< 5.0

< 5.0
< 5.{.)
< 5,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5.0
<  5 ,0

< 50.0
< 1 .0
< 1 .0
< 1.0
< I .0
.. ' .0

< 5.0
< 3.0
< 2 ,0

.l.o

< 5.0

< 5.0

< 5-0
< 5.0
< 5_0
< 5.0
< 5.0
<  5 .0
<  5 ,0
< 5 0
<  5 .0
<  5 .0

< 5.0

Notcs:
(1) soil samples collected in six-
inch tubes begifting with dre depdr
indicated in feet below ground

rface Ogs)

Sample6 were analyzed for Volatile
Organic Compounds (VOCs) by
EPA Meflod 8260 (B).

- = NotAnal)zed

pg,&g : micrograrrs per kilogram
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TABLE 5: SOIL CHEMICAL TEST RISULTS - volatile Orgatric Compounds
Phase II Enyironmental Site Assessment
Future Port Field Support Services Complex
Port of Oakland
Oakland. California

LOCATION
MATRIX

COLLECTION DATE

DEFTII O)

UNITS

MFC-24 MFC-24

Soil So:il

3127n002 3/2712002

t.5 4.0

MFC.2?
Soil

3t28t2002
4.5

l,liEC-22

Soil
3/28t20W

MFC-23
Soil

3t28t2n02
1 . 5

MFC-23
Soil

3t28t2002
f , . )

MFC-23
Soil

3t2gl2n02
8.0

l,l, 1,2-Teaachloro€thane
1 ,l ,l -TricNoroethatre

1,1,2,2-Tetrachloroethaoe
1,1,2-Trichloroelhare
I ,l -DichloFethane
I ,1 -Dichlomethene
I ,1 -Dichlompropene

1,2,3 -Trichlorobenzene

1,?,4-Trichlorobenzene
1,2,4-Trimethylbenzeoe
1,2-Dibromo-3 -chloropropane
I ,2-Dibromoethane
I ,2-Dichlorobenzene
12-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloroprcpane
I ,4-Dichlorobeizene
2,2-Dichlorcpropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
?-Hexanone
4-Chlorctoluetre
4-Methyl-2-pentanone (MIBK)

Benzene
Bromobenzene
Brcmochlommethane
Brcmodrchloromethane
BromofoIm
Btomomethane
Carbon disulfide
Carbon tefachlorid€
Chlorobenzene
Chlorc€tbane
Chloroform
Chloromethane
cis- 1 ,2 -Dichloroethene

cis- 1,3-Dichloropropene
Dibromochloroflethare
Dibromomethane
Dicllorodifl uoromethane
di-lsopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)

Hexachlorobutadiene
lsopropylbenzene
Methylele chloride
MTBE

<  5 .0
<  5 .0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5_0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  t 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
<  5 .0
<  l 0
< 5.0
< 5.0
< 5.0
<  t 0
<  1 0

.l.o
< 5.0
<  5 .0
< 5.0
<  5 .0

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5,0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  t 0
< 5.0
<  t 0
<  5 .0
<  5 .0
< 5.0
<  1 0
<  1 0

. lo
<  5 .0
<  5 .0
<  5 .0
<  5 .0

< 5 .0

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
<  l 0
<  5 ,0
<  5 ,0
< 5.0
< 5.0
< 5.0
< 5-0
< 5-0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  1 0
< 5.0

< 5.0
<  l 0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  t 0
<  l 0

.
< 5.0
< 5.0
< 5 .0
< 5 .0
< 5 .0

<  5 .0
< 5.0
< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5 0
<  1 0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5-0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
< 5.0
< 2 0
<  5 .0
<  5 .0
<  1 0
< 5,0
<  5 .0
< 5.0
<  1 0
< 5,0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0'lo

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 0.0050

< 0.0050

<  5 ,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 1 0

<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5-0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  1 0
< 5.0
<  5 .0
<  5 ,0
<  l 0
<  5 ,0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0',1'
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

(Conttn{ed)
Naphthalere
n-Butylbenzele
n-Propylberzene
p-lsopropyltoluene
sec-Butylbenzene

<  l 0
< 5-0
< 5.0
< 5.0
< 5.0

<  1 0
< 5.0
< 5.0
< 5.0
< 5.0

<  t 0
< 5.0
< 5.0
< 5.0
< 5-0

<  l 0
< 5.0
< 5.0
< 5.0
< 5.0

- -  < 1 0
-- < 5.0
-- < 5.0
-- < 5.0
-- < 5.0
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TABLf, 5: SOIL CEEMICAL TEST RESULTS - Volatile Organic CorDpounds
Phase II Environmental Site Assessm€nt
Futnre Port Field Supp0rt Servlces Complex
Port ofOaklatrd
Oakland, California

LOCATION
MATRTX
COLLECTION DATE
DEPTH(1)

tert-Amyl Ethyl Ether ([AME)
tefi.Butylb€nzene
Tertiary Butanol (TBA)
Tetmchloroethene
Toluene
trans- 1,2-Dichlo(oethene
trans- 1,3-Dichloropropelre
Tricbloroethene
TdcNo$fluoFmethane
Tdcltlorotrifl uoroethane
Vinyl acetate
Vinyl chloride

MFC-?3 MFG2]

Soil Soil

MFC-?3 MFC24 MrC-24
Soil Soil Soil

3l28t2o12 3t28n002 3lzalzo\? 31281x002 3/28t2002 3D1/2002 3/2'.7/2002

I'rrc:22
Soil

MFC-22
Soil

<  5 .0
< 5.0
< 5.0
< 5_0
< 5.0
< 5.0
<  5 .0
< 5 0
<  5 .0
<  5 .0

/ _ J

UNrTs lske pske ps4(s pelk=e pg=&F pelks psf=e
Styrme-  <5 .0  <5o - -  =5-0  <50 - -  <50

4.5 1 .5 J . i 8.0 1.5 4.0

< 5.0 < 5,0 - -  <5 .0  <5 .0 -- < 5.0

< 5.0
<  5 .0
<  5 .0
<  5 .0
<  J .0
< 5.0
<  5 .0
< 5 0
< 5-0
< 5.0

<  5 .0

< 5.0

< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
<  5 .0
< 5 0
< 5_0
< 5-0

< 5.0
< 5-0
< 5-0
< 5-0
< 5.0
< 5.0
<  5 .0
< 5 0
< 5.0
<  5 .0

< 0.0050

< 0.0050

< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  5 .0
5.0

Notes:
(1) Soil samples collected in six-
inch tubes beginnitrg with the depth
indicated in feet below ground
surface (bgs)

Sarnples were analyzed for Volatile
Organic Compounds (VoCs) by
EPA Method 8260 (B).

- = Not Analyzed

pg,&g = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgatric Compourds
Phase II EDviroometrtal Site Assessment
Future Port Field Support Services Complex
Port of Oakland
Oaklatrd. California

LOCATION
MATRIX
COLLECTION DATE
DEFTHO)
UNITS ,*" **t Uttkt tte/ke tldke

< 5-0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 ,0
<  5 ,0
<  5 ,0
< 5 0
<  1 0
< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
<  5 .0
< 5 0
<  5 .0
< 5 0

<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  l 0
< 5-0
< 5-0
< 5,0
< t 0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
<  1 0

.l.o
< 5.0
< 5.0
< 5.0
< 5.0

(
NaphthaleDe
n-Butylbeozene
n-Propylbenzene
p-lsopropyltoluene
sec-Butylb€nzene

< 1 0
<  5 .0
< 5.0
< 5.0
< 5.0

Page 27 of 50

MFC-24

Soil
3/27 now

4.5

MFC-25

Soil
3t28/2002

1 . 0

MFC-25
Soil

3D8n002

4. i

MFC.25

Soil
3tzv2002

'7.5

MFc-26
Soil

3/27 /2ffi2
1 .5

1,1, 1,2-Tetrachloroethdne
I,l, 1 -Trichloroethane
1, 1,2,2-Tetrachloroethatre
1 , I ,2-Trichlomethatre
I , I -Dichloroethane

I , I -Dichloroethene

1 , I -Dicblomprop€ne

1,2,3-Tichlorobenzene
1,21-Trichlorob€nzes€
1,2,4-Timethylbenzene
1,2-Dibrcrno-3-chlomprcpa[e
I ,2-Dibrornoethane
I,2-Dichlombenze1le
1,2-Dichlomethaae
I ,2-Dichloropropane
1,3,5-Trifl e&ylbenzene
1,3-Dichlorobenzene
I ,3-Dichlompropane
1,4-Dichlorobenzene
?,2-Dichlolopropane
2-Butarone(MEK)
2-Chlorcethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-(Xloroioluene
4-Methyl?-pentanone (MBK)
Acet)ne
Benzerc
Bromobenze(e
Brcmocblorom€thane
Brcmodichlolomethaoe
BromofoIm
Bromomethane
Carbon fisulfide
Carbon t€Fachlorid€
Clilorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifl uorom€thane
di-lsopropyl Etler (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzen€
Hexachlorobutadiene
Isopropylbenzene
Methylerle chloride

<  l _0
<  1 -0
<  1 .0
<  1 .0
' :o

< 2.0
' : '

< t0.0

.i.o
<  2 .0
<  5 .0
<  t . 0

.i.o
<  1 .0
< 2.0
<  1 .0
< 1.0
<  1 .0
< 2 . 0
< 2.0
< 2.0
<  1 .0
<  1 .0
.. ' .0

< 2.0
< 200.0
<2 .0
<  1 .0

.i.o

.l.o

<  1 .0
<  t . 0
<  1 . 0
<  1 . 0
<  1 . 0

I
.-i.o
< 2 .0

. * O

<2.0

.-i.o
< 5.0
.. ' .0

<  1 . 0
<  1 . 0
<  2 ,0
<  I . 0
<  I . 0
<  1 ,0
<2 .0
< 2.0
< 2,0
<  1 .0
< L 0
.. ' .0

<2 .O
< 200.0
< 2 . 0
<  1 .0

.  t .O

< 2 . 0

<  1 .0
<  t . 0
<  1 .0
<  1 .0
<  1 . 0

--

.i.o
<2.0

.T'
< 2.0

. i.o
< 5.0
..'-.0

<  l - 0
<  1 .0
<2 .0
<  1 .0
<  1 .0
<  1 .0
<2 .0
<2 ,0
<2 .0
<  1 .0
<  1 .0
< L 0

. i,o
< 200.0
< 2,0
',: '

<  1 . 0

< 2.0

< 0.0050

< 0.0050

MTBE
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volltile Organlc Compounds

Plrase II Elvironment4l Site A$s€ssm€nt
Future Port Field Slpport Services Complex
Port ofOaklatrd
Oakland, Cslifornia

uNrrs uelks p+g Fsf-! Fifrg Fdts
Sty - rene  <1O <10  <5 .0  <1 '0

LOCATION
MATRIX
COLLECTION DATE
DEPII{O)

tert-Amyl Ethyl E1her (TAME)
lert-Butylbenzene
Tertiary Butanol (TBA)
Tetrachlorcethene
Toluene
trans- 1,2-Dichloroetlene
trads- I ,3 -Dichloroplopene

Tichlorcethene
Trichlorcfl uoromeitlane
Trichlorotrifl uomethane

Vinyl acetate

Vinyl chloride

MFC-24
Soil

jt27 Dja

MFC-25

Soil
3/28/2002

t .0

MFC-25
Soil

3D8t20U

MFC-25
Soil

3t28/2002

MFC-26
Soil

v27now
1.5

. oooso

< 2.0

< 50.0
<  1 .0
1 .1

<  1 .0
<  1 .0
<  l _0

.l.o
<  3 .0
< 2 . 0

< 2 . 0

< 50.0
<  1 .0
<  1 .0
<  1 .0
<  1 , 0
.-'.'u

< 5.0
<  3 .0
<2 .0

<  5 ,0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
< 5.0
< 5.0

< 2.0

< 50.0
<  1 . 0
< 1.0
<  1 ,0
<  1 .0
<  1 .0

.l.o
< 3.0
< 2.0

Notes:
(1) Soil samples colleeted in six-
inch tubes beginniog with the depth
indicar.ed in feet below ground

surface (bgs)

Sarnples were aorlyzed for Volatile
OrgaDic Conpounds (VOCS) bY
EPA Method 8260 (B).

- = Not Analyzed

tig/kg : miorograms Per kilograrn

Irjs\Pon of oakland\Tso# 19,?baselR€portv0cs-soi1 ' Table 5 Page 28 of 50 IRIS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL TEST R.ESULTS - Volatile Orgatric Compounds

Pha$€ Il EnvilonmeDtal Site Assessment
Future Port Field Support SerYices Complex
Port ofOakland
Oaklard. California

LOCATTON
MATRLX
COLLECTION DATT,
DEPIH(I)

Mrc.26
Soil

3t2'7 t2002
5.0

MFC-26
Soil

3/27/2002

MFC.27
Soil

3/27/2002

1 .5

MFC-2'7
Soil

3/27 /2002

4.5

lliFc.,21
Soil

1t27 t2002
).)

1,1,1r-Tetrachloroethale <50 <5.0 -- <50

1,1,1-Trichloroelhane <5.0 <5.0 -- <50 <10

I,1,2,2-Tetrachloroethane <5.0 <5.0 -- <50 <l0

I , I  ,2-Trichloroethane <5.0 <5.0 -- <50 <10

l,I-Dichlomethane <5.0 <50 - <5-D <10

l , l -D i ch lo roe t i en€  <50  <50  -  <50  <10

l, l-Dichloropropene <5.0 <5.0 -- <50

1,2,3-Trichlorobenzene <5.0 <50 -- <5-0

l,2+Trichlorobenz€ne <5.0 <5.0 - <50

l,2+Trimethylbenzene <5.0 <5.0 -- <50

1,2-Dibrorno-3-chloroprcpane < 50 < 50 -- < 50

l,2-Dibrcmoethane <10 <10 - <10

l,2-Dichloroberzeae <50 <5.0 - <50

1,2-Dichloroethane <5,0 <5.0 - <50 <2'0

l,2-Dichlompropane <5.0 <5.0 -- <50 <20

1,3,5-Trimethylbenzene <5.0 <5.0 -- <50

l,3-Dichlorobenzene <5.0 <50 -- <50

l,3-Dichlompropane <5.0 <50 -- <50

l3-Dicblorobenzene < 5.0 < 5.0 -- < 5-0

2,?-Dichloropropane <50 <5.0 -- <50

z-Buaaone(MEk) < 50 < 50 -- < 50 < 10 0

^- z-Chlotoethylviryl ether < 50 < 50 -- < 50

I 2-chlorotoluene <5.0 <5-o - <5.0
- 2-Hexanone <50 <50 -- <50 <20

4-Chlorotoluene <5.0 <5.0 - <5.0

4-Methyl-2-pentanoDe (MIBK) < 50 < 50 -- < 50 < 2 0

, \ ce rcne  <50  <50  - -  <50  <50

Benzene  <J0  <5 .0  <00050  <50  <1 '0

Bmmobenzere <5.0 <5.0 -- <50

Bromochloomethane <20 <20 -- < 20

Bromodichlom$ethane <5.0 <50 -- <50 <l0

B r o m o f o m  < 5 . 0  < 5 0  - -  < 5 0  < 1 0

Bromomethane <10 <10

Carbon  d i su l f i de  <5 .0  <50  - -  <50  < l0

ca rbon  t e taoh lodde  <50  <50  -  <50  <10

Ch lo iobenzeae  <50  <5 .0  -  <50  <10

Chloroethade < 10 < l0 -- < 10 <20

chloloform <5.0 <5.0 -- <5'0 <2o

Chlolomethane < lO < l0 -- < 10 <20

cis-1,2-Dichlotoelhetre <5.0 <5.0 -- <5.0 <10

cis-1,3-Dichloropmpene <5.0 <5.0 -- <5-0 <10

Dibromo,rhloromethaae <50 <5.0 -- <5-0 <l '0

Dibromomethaae < l0 < l0 -- < l0

DicblotodifluoromethlDe <10 <10 - <10

di-Isopropyl Ether (DIPE) < 2-0

Ethanol < 200 0

Ethyl tert-Butyl Ether (ETBE) < 2 0

E tby lbeMene  <5 .0  <5 .0  5 .5  <50  <10

Hexachlorcbutadiene <50 <5.0 -- <5.0

Isopropylbenzeoe <50 <5.0 -- <50

Methylene chloride <50 <5.0 -- <5-0

l MTBi < 5.0 < 5.0 -- < 5.0 < 1.0

- (Con in ed)
- Naphthalene < 10 < l0

< 5.0
< 5.0 < 2.0
< 5.0
<  5 .0

n-Butylbenzene
n-Piopylberzen€
plsoproplitoluene
sec-Butylbenzene

< 5.0 < 5.0
< 5.0

< 5.0 < 5,0
< 5.0 <  5 .0
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TABLE 5: SOIL CHEMICAL T['ST RESULTS - Volatile Organic Compounds
Phase II Etryironmentsl Site Ass€ssmeDt
Future Port Field Support Services Complex
Pofi ofOaklatrd
OaklaDd, California

LOCATION
MATRIX

COLLECTION DATE

DEPIH(T)

UNITS

MFC-26
Soil

3t21n002
5.0

MFC-26
Soil

3t21/2002

rrFc-27
Soil

3t2',712002

\nFC:2'7
Soil

3/27 t2002
4.5

MFC-27
Soil

3t27 /2007
) , f

tert-Amyl Ethyl Ether (TAME)
tc -Butylbenzene

Tertiary Butanol (IBA)
Tetrachloroethene
Toluene
fans-I,2-Dicl orcetheDe
llans- 1,3-Dichloaopropene
Trichlorcethetre
Tdchlorofluoromethane
Trichlorotrifluoroethane
Vinyl acetate
Vinyl chlodde
Xvlenes (Total)

< 2,0
< 5.0

< 5 0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5 .0
< 5 ,0
< 5 0
< 5 .0
< 5 .0

<  5 .0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  5 .0
< 5.0

<  5 .0

<  5 .0
< 5.0
< 5.0
< 5_0
< 5.0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

l8

< 50.0
<  1 .0
< 1.0
<  1 .0
<  1 .0
<  1 .0

.l.o
< 3 .0
< ?.0

Notes:
(l) Soil samples collected ir six-
inch tubes beginnilg v/ith lhe depth
indicated in feet below gmund
surface Ogs)

Sarples v/ere analyzed for Volxtile
Organic Compounds (VOCs) by
EPA Method 8260 (B).

-- : Not Analyzed

pgrtg = micrograns per kilogtam
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TABLE 5; SOIL CHEMICAL TEST RESULTS - Volatile Orgaric Compoutrds
Phase II Environmental Site A$sessment
Future Port Field Support Services ComPlex
Port ofOaklatrd
Oaklard, Californi4

LOCATION
MATRIX
COLLECTION DATE
DEPTH(T)

1 ,1 ,1 ,2-Tetmchloroethane
I,l, l-Trichloroethare
1,1,22-Tetrachloroethane
I ,l ,2-Trichlorcethane
I ,1 -Dicbloroethane
1 ,1 -Dichlorcetherc

I ,1-Dicblompmpene
1,2,3-Tnchlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene

Naphthalene
n-Butylbenzene
{-Propylbenzene
p-lsoFopyltoluene
sec-Butylt)€nzene

t .0  5 .0

3t26n002 3n612002
5.5 4.5

< 5.0
< 5.0
< 5-0

MFC-28
Soii

3n7 D002

< 0.0050

< 0.0050

3t2'7 t2002 v26n002
1 , 0

< 0.0050

. oooso

MFC.28 MFC.29 MFC.29 MFC-29

Soil Soil Soil Soil

UNITS Pglkg Pe^<8 Pg,4(g ug&g Pgitg

-- < 5.0
-- < 5.0
- -  < J U
-- < 5.0
-- < 5.0
-- < 5.0
- -  <  5 .U

.- < 5.0
-  <  5 .0
- -  <  5 . 0

< 5 0
-- < l0
-- < 5.0
-- < 5.0
- < 5-0
- < 5.0
-- < 5.0
-- < 5_0
-- < 5.0
-- < 5.0
- -  < 5 0
. .  < 5 0

<  5 .0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5.0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
< 1 0
<  5 .0
< 1 0
< 5.0
< 5.0
< 5.0
<  1 0':l'
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

-- < 1.0
-- < 1.0

-- < 10.0

-- < 1.0 < 5-0
- -  < 1 . 0  < 5 . 0
- -  < l - 0  < 5 , 0

<  5 .0
< 5.0
<  5 ,0
<  5 ,0
< 5 0
<  t 0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 ,0
< 5 0

< 2.0
< 5 .0
'-10

<  1 . 0
<  1 .0
< 2 . 0
< t,0
<  1 .0
<  1 .0
< 2.O
< 2.0
< 2.0
<  1 .0
<  1 .0
.-'..0

< 2 . 0
< ?00.0
< 2.0
',:o

<  1 .0

< 5.0
< 5 0
< 5 0
< 5-0
< 5,0
<20
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
< 1 0
<  5 .0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
<  1 0

.l.o
< 5 .0
< 5 .0
< 5 .0

1,2-Dturomo-l -chloropropane

I ,2-Dibromoetbane
1,2-Dichlorcbenzene
1,2-Dichlorcethane
1 ?-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
I ,3-Dichloropropa1re
I ,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
?-HexanoDe
4-Chlorctoluene
4-MethyL2-pentarone (MIBK)
Acetone
Benzene
Bromobelzene
Bromoclilo.omethane
Brcmodichloromethane
Bromofolm
Bromomethane
Carbon disulfide
Cafton tefachloride
Chlorob€fiene
Chloroethane
Chioroform
Chlororhethane
cis-1,2-Dichloroethene
cis- I ,3 -Dichloropropene

Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-lsop,ropyl Ether (DIPE)
Ethanol
Ethyl ten-Butyl Ether (ETBE)
Ethylbenzene
HexachlorobutadieDe
Isopropylbenzene
Methyleae chloride
MTBE

< 5 0
< 5.0

-- <2.0 < 50

<  l 0
< 5.0
< 5.0
< 5.0
<  5 .0

<  1 0
< 5.0
< 5.0
< 5.0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Environmental Site Assessment
Future Port Field Support SerYices Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTI{I])
UNITS

tert-Amyl Ethyl Ethe! CIAME)
en-Butylbenzene
Tertiaxy Butanol (IBA)
Tetrachloroedlene
Toluene
trais-l ?-Dichloroethene
trans- 1 ,3 -Dictfompropene
Trichloro€thene .
Trichlorofl uoromethane
Trichlorotrifl uorcethane
Vinyl acelate
Vitryl chloride
Xvl€nes fTotal)

MFC-28
Soil

3/2'7 /2$02
'1.0

MFC.28
Soil

3n1n002
5.0

MIC-29
Soil

3n6/2002

t .0

MFC-29
Soil

3t26t2002

MFC-29
Soil

3t26t2002
4.5

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

< 0.0050

< 0.0050

<2.0

< 50.0
<  t . 0
<  1 .0
<  1 .0
<  t . 0
.. ' .0

< 5.0
< 3.0
< 2-0

< 5.0

< 5 0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 ,0
< 5 0
< 5.0
< 5.0

6.2

Not€s:
(1) Soil samples collected in six-
inch tubes beginning with the deplh
indicated in feet below ground
surface Ogs)

Sa$ples were amlyzed for Volatile
Organic Compounds {VOCs) by
EPA Method 8260 (B)-

- = Not Analyzed

pg,&g = microglams per kilognm
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TABLE 5r SOIL CHEMICAL TEST RESULTS - Volatile Orgttric Compounds
Phase II Envir0nmental Site Assessment
Future Port Field Support Services Complex
Port ofOakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)
IJNITS

MIC.2g.DUP
Soil

3/26t2002
4.5

MFC.3O
Soil

1t27 t2002
l , )

MFC-30
Soil

3/27 /2002
4.5

MFC-31
Soil

3/2512M2
1.0

MFC.3'I
Soil

3/25t2002

3.0

1 , I ,1r-Tetachloroethane
1 ,1 , 1-Tiichloroeihane
1,1,2,2-Terachloroethane
1,1,2-Trichloroethane
I,I -Dichloroethaft

I , I -Dichloroethene

I , I -Dichloropropene

1,2,3-Trichlorobenz€ne
1,2,4-Trichlorobenzene
1,21-Trimethylbenzene
1,2-Dibmmo-3-chlotopropane
1 ,2-Dibmmoethane
I ,2-DichlorobeMene
1,2-Dichloroetharc
1 ,2-Dichloroprcpane
1,3,5-Trimethylbenzeoe
1 ,3-Dichlombenzene
l3-Dichloopiopane
1,4-Dichloobenzene
2l-Dichlompmpane
2-Butaroie(MEK)
2-Chlorcethylvinyl ether
2-ChlorotolueDe
2-Hexanone
4-Cblorotoluefle
4.Methyl-2-pentanone MBK)
Acetole
Benzele
B$mobenzene

Bromofolm
Bromomethatre
Carbon disulfide
Carbo0 tet'achloride
Chlorcbenzele
Chloroethane
Cliloroform
(hloromethane

cis-1,2-Dichloroelhene
9is-1,3-Dichloropropene

< 5_0
<  5 .0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
<  t 0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5-0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
< 5.0
<  5 .0
<  I 0
<  5 .0
<  5 .0
<  5 .0
<  l 0
< 5.0
<  l 0
< 5.0
<  5 .0
<  5 .0

< 0.0050

<  1 .0
<  1 . 0
<  1 .0
<  1 .0
<  1 .0

-

.l.o
< ?.0

'To

< 2.0

.l.o
< 5.0
.. ' .0

<  1 . 0
<  1 .0
< 2.0
<  1 .0
<  1 .0
<  1 . 0
< 2.0
<  ? ,0
<  ? .0
<  1 . 0
<  1 , 0
<  1 .0

< 0.0050

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5-0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
<  5 .0
<  5 .0
<  1 0
<  5 .0
< 5.0
< 5.0
< 1 0
< 5.0
< 1 0
< 5-0
< 5-0
< 5.0

Dibromomethane < 10 -- < 10

Dicldorcdifluoromethane < l0 -- < l0

di-lsopropyl Elhet (DIPE) -- <2 0

Ethanol < 200.0

Ethyl ten-Butyl Ether(ETBE) <2.0

Ethylbenzene <5.0 < 0.0050 <1.0 <00050 <50

Hexachlorobutadiene <5.0 -- <50

lsopropylbenzene <5.0 -- <50

Methylene chloride < 5.0 -- < 5 o

.-, MTBE < 5.0 -- < 1.0 - < 5,0

- (continued)

V Naphthalere < l0 -- < lo

n-Butylbenzene <5.0 -- <50

n-Propylbenze{e < 5.0 " <2-0 -- < 5'o

p-lsoprcpyltoluene <5.0 -- <5o

sec-Butylbenzene <50 -- <50
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TABLE 5r SOIL CHEMICAL TEST RESULTS - Volatile Orgatric Compounds
Plras€ Il Environmental Site Assessmetrt
Future Port Fi€ld Support Services Complex
lort ofOakland
Oakhnd, California

MFC.29-DUP MTC.3O MFC-31

Soil Soil Soil Soil

3t21l2o\2 3t21t2002 312512002 3ns12002

MFC-30 MFC-31

r  5  4 l 1.0  3 .0

UNITS pg,4(g lg&g ,r9&g Ig/kg Fqg
sryrene <t0 -- < 1-0 -- < 5-o

-- < 2.0

LOCATION
MATRIX
COLLf,CTION DATE
DEPTE(I)

ftn-Amyl Edryl Ether ffAME)
tert-Butylbenzete
Tertiary Butanol (fBA)
TeFachloroethene
Toluene
tsans-1,2-Dichloroethene
trans- 1,3-Dichloropropetre
Tflchloroeth€ne
Trichloiofl uoromethane

Trichlorotrifl uorcethare

Vinyl acetate

vinyl chloride

Xylenes (Total)

-- < 5-0

- < 5-0

-- < 5.0
< 0.0050 < 5.0

-  <  5 .0
-- < 5.0
-- < 5.0
-- < 5.0
-  < 5 0
- -  <50
-- < 5.0

Soil
3t26t2002

4.5

< 5.0

< 5.0
< 5.0
< 5.0
<  5 ,0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5.0
<  5 .0

. o.ooso

< 0.0050

< 50,0
<  1 .0
1.0

<  1 .0
<  1 .0
<  1 .0

< 3.0
<2.0 < 0.0050 <5.0

Not€s:
(l) Soil sarples co ected in six-
iach nrbes beginning with the depdr
indicated in feet below gound
surface Ogs)

Sampl€s werc analyzed for Volatile
Orgaoic Compounds (VOCs) by
EPA Me0tod 8260 (B).

- = Not Analyzed

Fg/kg = midograrns per kilogram
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TABLE 5: SOIL CHEMICAL TEST RISULTS - Volatile Orgrnic Componnds
Phlse II Environmental Site Assessm€trt
Future Port Field S[pport Services Complex
Port of Oaklard
Oaklard, California

LOCATION
MATRIX
COLLECTION DATE
Df,YIH(I)
UNITS lrg/te !g4(g pglkg pglkg Ugkg

<  1 . 0

< 5 .0
< 5 .0
< 5 .0
< 5.0
< 5.0
< 5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  1 0
< 5.0
< 5.0
< 5 .0
< 5,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5 .0
< 5 0
< 5.0
< 5 0
< 5 0
< 5 .0
< 5 .0
< 2 0
< 5 .0
< 5 .0
<  l 0
< 5.0
< 5.0
< 5 .0
<  l 0
<  5 .0
<  1 0
< 5 .0
< 5.0
< 5 .0
<  1 0
<  l 0

< 2.0

< 2 . 0

<  1 . 0
<  l 0

MFC-31
Soil

3n5/20m
5.0

< 5.0
< 5.0
< 5-0
< 5.0
<  5 .0  <  1 .0
< 5.0 < 1.0

< 1 .0
< 1 .0

MFC-31
Soil

3/75t2002

4.5

<  l 0
< 5-0
< 5-0
< 5.0
< 5.0
< 5.0

MFC-32
Soil

3D6t200?
1 . 5

MFC-33
Soil

3D5nO02
1.5

MFC-33

Soil
3t25t2002

3.0

1,1, 1,?-Tefachloroethane
I ,1 ,1 -Trichloroethane
I,I,1,1. IeEacntoroeaane
1 , I ,2-Trichloroethane
1 , I -Dichloroethane
I , 1-Dichloroethene
I , I -Dichloropropene

1,2,3-Trichlombeozeoe
1,2,4-Trichlorobenzede
l,2l-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1 ,2-Dibromoelhane
I ,2-DichlomberEene
1,2-Dichloroethatre
I ,-Dichloropropatre
1,3,5 -Trimethylbenze4e
1 ,3-Dicblorobenzeoe
1 ,3-Dichloropropane
1 ,4-DichlorobeMene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chlomethylvidyl ether
2-Chloroioluene
2-Hexanone
4-Chlorctoluene
4-Methyl-2-penlsnone MBK)
Acetotre
Benzetre
Bromoberlzene
Bromochloromethane
Bromodichloromethaue
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chlorcform
Chlorornethane
cis- 1,2-Dichloroethene
cis- 1,3-Dichlc'roFopene
Dibromochloromethane
Dibrcmomethane
Dichlc,rodifl uotomethane

< 5.0
< 5 .0
< 5 .0
< 5.0
< 5 0

< 5.0
< 5 .0
< 5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0

.-r.o

'1lo __
< 2_0

< 5 0  < 5 . 0
< 5 .0  <  1 .0
< 5.0
<20
< 5.0
< 5.0
< 1 0
< 5.0
<  5 .0
<  5 .0  <  1 .0
<  10  <2 .0

< 0.0050 < 0.0050

.l.o
< l.{)
< 2.0
<  1 .0
<  1 .0

< 5.0
<  t 0

<2.0
<2.0

<  5 ,0  <  1 .0
<  5 .0  <  1 .0
< 5.0

<  l 0
di-tsopropyl Ether (DTPE)

Etlanol
Ethyl tert-Butyi Ether (ETBE)

< 0.0050 < 0.0050 < 5.{)< 5.0

< 2 . 0
< 200.0
< 2.0
< I .0

Hexachlorobutadiene <5.0 - <5.0

Isopropylb€nzene <5.0 - <5'0

Methylene chloride < 5.0 -- < 5.0
- MTRF < 5.0 < 1.0 < 5.0'-.

- (continued)

- Naphthalene < 10 -- < 10

n-Butylbenzene <5.0 -- <50

n-hopylbenzene <5.0 <2.0 <50

p-Isopropyltotuene <5.0 -- <50

sec-ButylbeDze[e <5.0 - <5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Environmental Site Assessmetrt
Future Port Fleld Support Services Complex
Port ofOrkland
Oaklrnd, Crltfomia

3n5DO02 3125/2002
4.5 5.0

uNrrs [s'&s pdke Fg.&s pe/ks r+:s
Sty t " *  <5 .0  <1 -0  <50

LOCATION
MATRIX
COLLECTION DATE
DEPTH{)

tert-Amyl Efiyl Ether (TAME)
tert-Butylbenzene
Terriary Butanol (TBA)
Tefachlorcelhetre
Toluene
trans-1,2-Dichlorcethen€
trans-1 3-Dict oropropene
Trichloroethene
Trichlorofl uoromethane

MFC-31

Soil

<  5 .0

<  5 .0
<  5 ,0
< 5.0
< J.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

MFC.] 1
Soil

< 2-0

< 50.0
<  1 .0
<  1 .0
<  1 .0
< L 0
' . :o

< 5.0
< 3.0
< 2.0

MFC-32
Soil

126/2002
t . )

MFC-33
Soil

3/25t2002

1 .5

Mrc-33
Soil

3l25l2w)
3 .0

- -  < 5 0

-- < 5.0
< 0.0050 < 5.0

-  < 5 0
-- < 5_0
- < 5'0
-- < 5.0
-- < 5.0

. o,ooso

Vinyl acetate
Vi!y1 chloride
Xyleres (Total)

< 5 0
< 5 0

.0.00qq 5!4qlg_

Notes:
(l) Soil samples collected in six-
inch nrbes beginning with the depth
indicated in feet below groutrd
surface (bgs)

Sarrples were analyzed for volatile
Organic Compounds (VOCs) by
EPA M€drod 8260 (B).

- = Not Analyzed

FgAg = micrograns pe! kilogram
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TABLE 5: SOIL CIIEMICAL TEST RESULTS - Volatil€ Organic Compounds
Pbase II Etrvironmental Site Assessment
Future Port Field Suppori Servic€s Complex
Port of Oaklard
Oaktaod, Califomia

LOCATION-
MATRIX

COLLECTION DATE

DEPTHO)

UNITS pg.&g Pdke Fslke Ae.&e Pdkg

MFC-33
Soil

3t25n001
5.0

MFC-33
Soil

3t25/2002
l _ J

MFC-34
Soil

3/26/2co2

1 . 5

MFC-34
Soil

3t26/2002

3.0

MFC.34
Soil

3/26t2002
5.5

I ,1 , 1r-Tetrachlo.oethane
1,1, 1-Trichloroethade
1,1,2,2-Tetrachloroethane
1,1,2-Tricbloroethane
1 ,1 -Dichloroelhane

1 ,l -Dichloroetlene

1 , l -Dichloropropene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,23-Trimethylbetzene
1,2-Dibromo-3<hlompropane
1,2-Dibrornoethane
1 ,2-Dichloiobenzene
1,2-Dichloroethane
I ,2-Dichloropropane
1,3, J-Trimedrylbenzene
I ,3-Dichlorobenzene
I,3-Dichloropiopatre
l3-Dichlorobenzene
2l-Diclloropropane
2-Butsllone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluetre
2-Hexanone
4-Cblorotoluetre
4-Methyl-2-pentanoie (MIBK)
Acetone
BenzeDe
Bromobenzene
Brcmochloromethane
Bromodichloromethane
Bromofolm
Brornomethane
Carbon disulfide
Carbon tetr.chloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis- 1,2-Dichloroethene
cis- 1 ,3 -Diohloropropene

DibromoohlorcGethaoe
DibDmomethaDe
Dichlorodifl uoromethaoe
di-lsoprcpyl Ether (DIPE)
Ethanol
E$yl teft-Butyl E$er (ETBE)
Ethylbe'zeDe
Hexachlorobutadiene
Isopropylberzene
Methylene chloride
MTBE

<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5-0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
<  5 ,0
<  5 ,0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  1 0
<  5 .0
<  5 .0
< 5.0
<  l 0
< 5.0
<  1 0
< 5.0
<  5 .0
< 5_0
<  l 0
<  l 0

. t.o
< 5.0
< 5.0
< 5.0
< 5-0

<  1 .0
<  1 .0
<  1 . 0
<  1 .0
<  1 .0

< 0.0050

< 5.0
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5.0
< 5.{)
< 5-0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
<  5 .0
<  5 .0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  l 0
< 5.0
<  1 0
<  5 .0
< 5.0
< 5.0
<  l 0
'-lo

. r.o
< 5.0
< 5.0
< 5 .0
< 5 .0

< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5-0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  t 0
< 5.0
<  t 0
< 5_0
< 5.0
< 5.0
<  l 0
<  1 0

".
< 5,0
<  5 .0
< 5.0
< 5.0
<  5 .0

Naphthalene
n-Butylbenzene
n-Propylbenzelte
p-Isopropyltoluene
sec-Butylbenzene

<  l 0
< 5.0
<  5 .0
< 5.0
<  5 .0

<2.0
< 2.0

..

<  10 .0

.'i.o
<2 ,O
< 5.0
<  1 .0

. i  o
<  1 . 0
<  2 .0
<  1 . 0
<  1 . 0
<  1 . 0
< 2 . 0
< 2 . 0
< 2.0
<  1 .0
<  1 .0
< 1.0

.-i.o
< 200.0
< ?_0
<  1 . 0

.l.o

< 2.0

<  l 0
<  5 .0
< 5-0
< 5.0
< 5_0

< I 0
< 5 .0
< 5.0
< 5 .0
< 5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - volatile Organic Cornpounds

Phase II Environmertal Site As$essment
Future Port Field S||pport Services Complex
Port of Oakland
Oakland, Californta

UNITS pg4<g pg/kg pgikg Fg=n(:e F+ie
3 t ) re11e <5.0  <1 .0  - -  <50 <JU

< 2.0

LOCATION
MATRD(
COLLECTION DATE
DEPTHO}

tert-Alnyl Ethyl Ether (TAME)
tert-Butylbellzete
Tertiary Butanol C|BA)
Tetrachloroethetre
Toluene
rans-l,2.Dichloroethene
tans- 1 ,3 -Diohloropropeue
Trichloroethene

Trichlorcfifl uoroethane

Vinyl acetate
Vinyl chloride

< 50.0
<  1 .0
<  t . 0
<  1 .0
<  1 .0
<  1 .0

< 5 .0
<50  <  5 .0

< 5.0 < 5.0

< 5_0 < 5.0

MFC-33
Soil

3n5t2002
5.0

MFC-33
Soil

3/25/2002

f _ J

MFC-34
Soil

3|26DOO2

l f

< 0.0050

MFC-34
Soil

3n6n0n2
3.0

MFC-34
Soil

3/26t2002

5.5

< 5.0
< 5.0
< 5.0

<  5 .0

< 5.0
<  5 ,0
<  5 ,0
<  5 .0
<  5 .0
< 5.0

< 5.0
<  5 .0

-- < 5.0

< 5_0 < 3 ,0

- -  <5 .0  <5 .0
- .  <5 .0  <5 .0
-- < 5.0 < 5.0

< 5 0  < 5 0

< 5.0 < 5.0

Xy ledes  (To ta l )  <5 .0  <20  <00050  <50  <50

Note-s:
(l) Soil samples collected in six-
inch tubes beginning with the depth
indicated in feetbelow gound
sudace Ogs)

Samples were analyzed for Volatile
Organic Compounds (vOCs) by
EPA Method 8260 (B).

- = Not Analyzed

pglkg = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II EnviroDmeDtal Site Assessment
Future Port Field Support Services Complex
Port ofOakland
Oaklatrd, Californiat
LOCATION
MATRIX
COLLECTION DATE
DEPTHQ)

Mtc-34
Soil

3t26t2002
6.0

MFC-35
Soil

3/25t2002
1.0

MFC-35
Soil

37340.0
2 .0

MFC.35
Soil

3/25/2002

5.0

MFC-35
Soil

3t25/2002

5-5

l,l, 1,2-Tetrachloroethane
1,1, 1 -Trichloroethane

1, 1,2,2-Tetrachloro€thane
I ,1,2-Trichlorcethane
I , I -Dichloroethane
1 , I -Diclrloroethene
I , 1-DiclLloropropene
1,2,3 -TrichlorobenzeDe
1,2,4-Trichlorobenzene
1,2,4-TrimethylbeDzene
1,2-Dibrcmo-3-chloropropane
l2-Dibromoethaoe
1,2-Dichlorobenzeo€
I ,2-Dichloroethatre
I ,2-Dichlorcpropaoe
1,3,5-Trimethylbenzere
I ,3-Dicblorobenzene
I ,3-DictdoroFopane
I ,4-Dichlorobenzeoe
2,2-Dichloropropane
2-Butanone(MEK)
2-Chlooetlrylvinyl ether
2-Chlorctoluere
2-Hexano[e
4-Chlorioluene
4-Methyl-2-penranone (MIBK)

B€nzene
Bromobenzene
Bromochloromethane

<  1 .0
<  1 . 0
<  1 .0
<  1 .0
' :o

< 2.O

"',t

<  t 0 .0

.-i.o
< 2.0
< 5-0
..'-.0

< 1 . 0

< 2.0

<2.0
< 200.0
<2.0
' - :o

< 0.0050

. o;o5o

<  5 .0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
< 5.0
< 2 0
<  5 .0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  1 0
<  5 .0
<  5 .0
< 5.0
<  l 0
<  1 0

..
< 5-0
< 5.0
5.1

<  5 ,0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5-0
< 5-0
< 5.0
< 5.0

< 5 0
<  l 0
< 5.0
<  5 .0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0

< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  t 0
<  5 ,0
< 5.0
< 5.0
<  1 0
< 5_0
<  1 0
< 5.0
< 5.0
< 5.0
<  l 0
<  l 0

. i.o
<  5 .0
<  5 .0

<  1 .0
<  1 . 0
<  1 .0
<  1 .0
' :o

< 2.0
< 2.Q

..

< 10.0

..
< 2,0

<2 .0
< 5.0
.- ' .0

<  1 . 0
<  1 . 0
< 2 . O
<  1 .0
<  1 .0
<  1 .0
< 2.0
< 2_0
<2 ,0
<  1 .0
<  1 .0
'_10

< 2 .O
< 200.0
<2.0
<  1 . 0

Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorcbenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichlooeth€ne
cis- 1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobr:tadiene
Isopropylbenzene

Naphthalfle
a-Butylbenz€fle
n-Propylb€n?ene
p-Isopropyltoluene
s€c-Butylbenzene

<  1 .0
<2 .0
<  1 .0
< 1.0
<  1 . 0
< 2.0
< 2.0
< 2.0
<  1 -0
<  1 -0
<  1 -0

MethyleDe chloride <5.0 <50
MTBE < 1.0 -- < 5.0 < 5.0 < 1.0
(Continued)

<  l 0
<  5 .0

< 5 0
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< 5.0
<  5 .0
< 5.0
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TABLE 5r SOIL CHEMICAL TEST RESULTS - volattle Organic Compounds
Phase II Envirotrmetrtal Site Assessment
Future Port Field Support Services Complex
Port ofOakland
Oakland, Califortria

LOCATION
MATRIX
COLLECTION DATE
DEPIH(1)

tert-Amyl Ethyl Ether CIAME) < 2.0
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetrachlorcethene
Toiuene
trans- 1,2-Dichloroethene
tlans- 1,3-Dichlolopropene
Trichlorcethele
Trichlorofluolomethane
Tiichlorotrifl uoroethatre
Vinyl acetate
Vinyl chloride
Xyleres (Iotal)

MFC-34 MFC-35 MFC-35 MFC-35

Soil Soil Soil Soil

3t26120m 3tz5/2002 37340.0 3125/1002

6.0  1 .0 2.0 ).u

MFC-35
Soil

3n5t2002
5.5

UNITS pg/ke Psn(C Pe&g Pg.&,s P+=g
Sry-rene .1.0 -  <5.0 <5.0 <1.0

-- < 2.0
- < 5.0

< 50.0
<  1 .0
<  1 .0
< L 0
<  1 .0
<  1 .0

< 5.0
< 3.0
--2.0

< 0.0050
< 5.0
< 5.0
< 5.0
< 5 .0
< 5 .0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

< 5.0

<  5 .0
<  5 ,0
<  5 ,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5.0

< 50.0
<  1 .0
<  1 . 1
<  1 .2
<  1 .3
< 1.4

. i.o
< 3.0

< 0.0050 < 5.0 < 2.0

I

Notos:
( I) soil samples collect€d itr six-
inch hbes beginning with the depth
iodicated in feet below groDnd
sudace (bgs)

Sarnples w€rc analyzed for Volatile
Orgaaic Corrpourds (VOC6) by
EPA Metlod 8260 (B).

- = Not Analyzed

pg/kg = micmgrarns per kilogam
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TABLE 5: SOIL CHEMICAL TEST Rf,SULTS - Volatile Orgaric Compounds

Phrs€ II Environmentrl Site Ass€ssment
Future Port Field Support Sewices ComPl€x
Port ofOakland
Oaklatrd, California

LOCATION
MATRIX

COLLECTION DATE

DEPTH(I)

UNITS

MFC-36
Soil

3t28/2002

t . 5

MFC.36
Soil

3t28/20W

4.5

MFC-]?

Soil
3125/2002

1 .5

MFC-37
Soil

Jt25t2002
4.5

MFC-37
Soil

3t25/2UJ2

5 .0

MFC-38

Soil
3n6n002

1 ,0

1,1, 1,z-Tetraohloro€ihane
1,1,1-Tricblotoefiane
I , I ,2,2-Terachloroethane
I ,I 2-Trichloroethane
I , 1-DicNoro€thane
l,l-Dichlorcetheoe
I , I -Dichloropropene

1,2,3-Trichlorcbenzetre
1,2,4-Trichlorobe$zetre
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropate
1,2-Dibrornoethane
1 2-Dichloroberzene
I ,2-DichloroedEne
1,2-Dichloroprcpane
1,3,5-Trirnethylbenzene
I ,3-Dichloroborzene
I ,3-Dichloropropane
I ,4-DichlorDbenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylviryl etler
2-Chlorotoluene
2-Hexatrofle
4-Chlomtoluene
4-Methyl-2-pefl tarone (MIBK)

Benzene
Bromobenzefle
Bromochlorcmethaoe
Bromodichloromethane
BromofoIm
Bromomethane
Carbon disulfide
Ca$c,n tetracbloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis- 1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomeihue
Di6hlorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Buiyl Ether (ETBE)
Ethylbenzene
Hexachlorobuudiene
Isopmpylbenzene
Methylene ohloride
MIBE

< 5.0

< 5.0

< 5.0
<  5 .0
<  5 ,0
< 5,0
< 5.0
< 5.0
< 5.0
< 5_0
< 5.0
< 5.0
< 5 0
< 1 0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5 0
<  5 .0
< 5 0

< 5.0
< 5.0
< 2 0
< 5.0
< 5.0
<  1 0
< 5-0
< 5_0
< 5.0
<  l 0
< 5.0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
<  1 0

.l.o
< 5.0
< 5 ,0
< 5.0

< 0.0050

< 0.0050

< t 7
< t 7
< 1 7
< 1 7
< 1 7
< t 7
< t'7
-- l'7
< 1 7
< 1 7
<  I70
< 3 4
<  1 7
< 1 7
< 1 7
< 1',7
< 1 1
< t 7
< r 7
< t'l
< 170
<  170
< l'7
<  170
< 1 7
< r'70
< 170
< t'7
< l'7
< 6 9
< 1 7
< 1 7
< 3 4
< 1 7
< t 7
< 1 7
< 3 4
< 1 7
< 3 4
< 1 7
< 1'7
< t'7
< 3 4
':.0

.'i,
< 1 7
98

< 1 7
< t 7

240
170
170
< t 7
120

<  1 . 0
<  1 , 0
<  i . 0
<  1 .0
<  I . 0

.-i.o"la'
< t0 .0

.-i.o
< 2.0
< 5-0
'] 'o

<  l _0
<  1 .0
<2 .0
<  l - 0
<  1 . 0
<  1 . 0
< 2.0
< 2.0
< 2 . 0
<  1 .0
<  1 .0
'l'o

< 2 . O
< 200.0
< 2.0
.-'.0

.i.o

< 0.0050

< 0.0050

Naphrhalene
n-Butylbenzene
n-Propylbenzene
p-lsopropyltoluene
sec-Burylbenzene

Iis\Pon of Oaklind\Tso#19,/PtasellReponvocs-soil - Tablc 5

<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile OrBanic Componnds
Phase II Environmental Site Assessment
Future Port Field Support Services Complex
Port of Oakhnd
Oakland, California

LOCATION
MATRJX
COLLECTION DATE

DEPTHG) t .5

tert-Arnyl Erhyl E$er (TAME)
tert-Butylbenzene
Tertiary Buranol (TBA) --
Tetrachloroethene
Toluene
&a'ls- 1,2-Dirhloroetherc
trans- 1 ,3 -Dichloropropene

Trichlomeihene
Tichlorofluorometlane
T;chlomhifluoroethane
Vinyl acetate
Vinyl chlorid€

MFC-36 MFC-16 MFC-3?
Soil Soil Soil

312812002 312812()02 1/2s12002
4.5 1 . 5

N{FC-37
Soil

3t25t2002

4.5

< t'7
< t'7
< 1 7
< 1 7
< l'7
< 1 7
< 1 7

MFC-37
Soil

3125/2002

Mrc-38
Soil

3t26t2002
1_0

UNtTs pg/ke ps&e pg^s p4!t p1lk:s pskg
S ly .e t re  -  <5O - -  <17  <10

- -  < 1 7
< 2.0

< 50.0
< 1 .0
< t .0
<  1 . 0
< 1 .0
< 1 .0

.l.o
< 3.0
<2.0

< 5 .0

- -  <50 -- < I70

< 5.0

.l.o
< 5 0
< 5.0 < 0.0050 . oloso

< 0.0050< 5.0
< 5.0
< 5.0

< t'7
< 1'7< 0.0050

Notes:
(l) Soil sariples coUected ir six-
inch tubes beginning with the depth
indicated in feet below gmund
surface (bgs)

Samples were analyzal for Volatile
organic Corripounds (VOCS) by
EPA Method 8260 (B).

-: Not A&lyzed

Fg,4(g = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volattle Orgaric Compounds

Phase II EDvironmental Site Assessmelt
Future Port Field Support SeFic€s Complex
Port of Oakland
Oakland, Califonia

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)
UNITS ttg4.E tll|(E FelkE llg&,9 FeJke

MFC-38

Soil
3/26t21l02

2.5

MFC.38
Soil

3/26t2002

J ,U

tlFc-38
Soil

3t26t2002
5.5

1, 1, I,2-Tetrachloroethane
I ,l , 1-Trichlorce&atr€
1,1,2,2-Tehachlorcethane
I , I ,2-Trichloroethane
I , I -Dichlooethane

I ,l -Dichloro€thene

1 ,1-Dichloropmpene
1,2,3-TrichlorobeDzene
1,2,4-Trichlorobenzene
1 ,2+Trim€thylberEene
1,2-Dibromo-3.chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
I ,2-Dichloroproparle
1,3,s-Trimethylbenzene
I ,3 -Dichlolobehzetre

I ,3 -Dicbloropropane

l,4-Dicl ombenzene
2,2-Dichlompropaae
2-Butatrone(IvlEK)
2-Chloroerlrylvinyl ether
2-Chlorotoluene
2-Ilexanone
4-Cllorooluene

Acetone
Benzene
Brcmobenzeoe
Bromoclllorcmethane
Bromodichloromethatre
Bromoform
Bromomethant
Carbod disulfide
Carbon tetrachlodde
Chlorcbelzene
Chlorcethane
Chloroform
Chloromethale
ois-1,2-Dichloroethene
ois- 1 ,3 -Dichloropropene

Dibromochloromethane
Dibromomethatre
Dichlorodifl uoromethane
di-lsopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)

Hexachlorobutadiene
Isopmpylbenzene
Methylene chloride

n-Butylbenzene
n-Propylberzetre
p-lsopmpyltoluene
sec-Butylbelrzelle

MFC-39 MFC.4O

Soil Soil

3n6t2002 1n612002

< 5.0
< 5_0
< 5-0
< 5_0
< 5.0
< 5.0
< 5 .0
< 5.0
< 5.0
< 5-0
<50
<  1 0
< 5.0
< 5_0
< 5.0
< 5.0

< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0

< 5.0
<  5 .0
< 5.0
< 5.0
<  5 .0
<  5 ,0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 ,0
<  5 ,0
< 5 0
< 5 0
<  5 .0
< 5 0
< 5-0
< 5 0
< 5 0

< 2 u
< 5.0
< 5.0

< 10

<  1 .0
<  1 .0
<  1 .0
<  1 .0
<  1 .0

.-i.o
<2 .O

.ao

<2 .0

. : . 0
<  5 .0
<  I . 0

t . J1.5

4-Me*ryl-2-pentanone (MBK) < 50

< 0.0050 < 0.0050

< 0,0050 < 0.0050

< 5,0 < 5.0
< 5.0 < 5.0

< 5 0

< 2 0
< 5.0
< 5,0

<  1 .0
<  I . 0
< 2.0
<  1 .0
<  1 .0
<  1 . 0
< 2 . 0
<2 .O
<2 .0
<  1 .0
<  1 .0
<  1 . 0

< t 0  < 1 0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 <  5 .0
< 1 0  < 1 0
< 5.0 < 5.0
< t 0  < 1 0
< 5.0 < 5.0
< 5.0 < 5.0
< 5.0 < 5.0
< 1 0  < 1 0
< I 0

< 2,0
< 200.0
< 2 ,0
<  1 . 0< L U  < ) , U

<  5 .0  <  5 .0
< 5.0 < 5.0
< 5.0 < 5.0

< 5 .0
< 5.0 < 2.0
< 5 .0

.-, MTBE < 5.0 < 5,0 < 1.0 -- -

I (cot tinued)
- NaDhthalene < l0 < l0

< 5.0
< 5.O
< 5.0

IruS ENVIRONMENTAL

< 5.0 < 5.0
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TABLE 5: SOIL CHEMICAL TEST RESIJLTS - volrttle Organic Compounds
Phas€ II EDvironmenlal Site AssessmeDt
Future Port Field Support Scrvices Complex
Port of Oakland
Oaklard, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

tert-Amyl Etlyl Ether (TAME)
ten-Butylbenzene
Teniary Butanol (TBA)
Tehachloroethene
Toluene
rans- 1,2-Dichloroethene
traDs- 1,3-Dichloropiopene
Trichloroethene
Tdchlorofluoromethane
Trichlorotrifl uoroethane
Vinyl acetate
Vinyl chloride

Mfc-38 MFC-38
Soil Soil

3n6/2002 3126D002
2.5 5.0

NIFC.38
Soil

3/26/2002

5 .5

MFC-39
Soil

3t26/2002

1 .5

wc-40
Soil

3t26t2002
1.5

UNITS pg,&g pg,eg Fglkg lg&g ttg&g
< t .o

< 5.0 < 5.0
< 2 . 0

< 50.0
<  1 . 0
< 1 .0
< 1 .0
< 1 .0
< 1-0

. lo
< 3 ,0
< 2.O

< 5-0
< 5-0
< 5-0
< 5.0
<  5 .0

<  5 .0
< 5 0
< 5.0
< 5.0

< 5.0
< 5-0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5-0
< 5.0 < 0.0050 < 0.0050

< 0.0050 < 0.0050

Notes:
(1) Soil sanples collected in six-
ioch tubes beginning wilh fte depth
indicated itr feet below grourd
surface (bgs)

Samples were analyzed for Volatile
organic Compounds (VOCS) by
EPA Method 8260 (B).

- = Not A@lyzed

Fg4(g = micmgrams per kilogram
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TABLE 5: SOIL CIIEMICAL TEST RESULTS - Volatile Orgrnic ComPoutrds
Phase II Environmental Site Ass€ssmeDt
Future Port Field Support Services Complcx
Port ofOaklard
Oaklatrd, California

LOCATION
MATRTX
COLLECTION DATE
DEPTHO)
UNITS Fg&g Pg&g Uglke Bglkg Pg'&g

MFC-40
Soil

3t26/2002

5.0

Mrc-40
Soil

Jt26/2002
3.0

MFC-40
Soil

1t26/2002

Mrc-4r
Soil

J/26D002
1.5

MFC.41

Soil
3t26t2002

2.5

1, 1,1,z-Tetrachloroethane
1 , 1 ,1-Trichloroe[bane
I , I ,2,2-Tetnchloroethane
1,1,2-Trichloro€thane
I ,1 -Dichloroethane
i,1-Dichloroethene
l, I -DichlorDpropene
1,2,3-TrichlorobenzeDe
1,2,4-Trichlolobenzene
1,2,4-TrimethylbeMene
I l-Dibmmo-3 -ohlorcpmpare

I ,2-DibrDmoetbaN
I ,2-DichlorobeMene
I ,2-Dichloroethaoe
I ,2-Dichloropropane
1,3,5-TrimethylbenzeDe
I ,3-Dichlorobenzen€
1,3-Dichlo.opropare
I ,4-Dichlotobenzen€
2,2-Dichloroprcpane
2-Butanone(MEK)
2-Chlomethylvinyl etber
2-Chlorctoluene
2-Hexanone
4-Chlomtoluene
4-Methyl-2-pentanone (MIBK)

Benzetre
Bromobenzene

<  1 .0
<  1 .0
<  1 . 0
<  1 .0
<  1 .0

.-i.o'l_"

. to,o

.-i.o
<2.0
< 5 .0
<  1 , 0

.l.o
<  1 .0
<  2 .0
<  1 .0
<  1 .0
<  1 .0
< 2.0
< 2-0
< 2.0
<  1_0
<  1 . 0
<  1 .0

.-i.o
< ?00.0
<2.0',lo

< 2,0

< 5.0
<  5 .0
<  5 ,0
<  5 ,0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5 0
<  l 0
<  5 .0
<  5 .0
<  5 .0
< 5,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
<  5 .0
< 2 0
<  5 .0
< 5.0
<  l 0
< 5.0
< 5.0
< 5-0
<  1 0
< 5-0
<  1 0
< 5.0
< 5_0
< 5.0
<  1 0
<  1 0

:.
<  5 .0
< 5 .0
< 5 .0
< 5.0

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5-0
< 5 0
<  l 0
< 5.0
< 5_0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
<  5 ,0

< 0-0050

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
<  l 0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0

< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
<  5 .0
<  5 .0
< 2 0
< 5.0
< 5.0
<  1 0
< 5.0

Brotnoform
Brcmomethane
Cafton disulfide
Cafton tetrachloride
Cblorobenzene
Chloroethane
Chloroform
Chloromethade
cis- 1,2-Dichloroethene
cis-1,3-Dichlorcpopene
Dibromochlommethane
I)ibrcmomethane
Dichlorodifl uoromethane
dilsopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (XTBE)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylene chloride

n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenze0e

< 5,0
<  I 0
<  5 .0
< 5.0 - < 5-0

NnraE < 1.0 < 5.0 < 5.0 -- < 5.0

- (Continued)

V Naphthatene -- < 10 < lo -- < lo

< J .U

<  1 0
< 5.0
< 1 0
< 5.0
< 5.0
<  5 ,0
<  l 0
'_10 _-

< 5.0 < 0.0050
< 5 .0
< 5.0
< 5.0

< 5 .0
<  l 0
< 5_0
<  l 0
< 5.0
< 5.0
< 5.0
<  1 0':l'
<  5 .0
<  5 ,0
< 5.0
<  5 .0

<  5 ,0
< 5,0
< 5.0
< 5.0

IRIS ENVIRONMENTAL

<  5 .0  <  5 .0
<  5 .0  <  5 .0
<  5 .0  <  5 ,0
<  5 .0  <  5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - volatile Organic ComPounds
Phas€ II EtrYironmentnl Site Assessm€nt
Futur€ Port Fleld Support Servic€s Complex
Port of Oakland
Oaklard, California

LOCATION
MATRIX

COLLECTION DATE

Df,PTH(I)

tert-Butylbenzene
Tertiary Butanol (fBA)
Tetrachloroethene
Toluene
tlans- I 2-DiclloroetheDe
tlars- 1 ,3 -Dichloropropere

Trichloroelhene

Trichlorotrifl uoroethane

Vinyl acetale
Vinyl chloride

MFC40 MFC-40
Soil Soil

3t26t2002 1126/2002

MFC4I MFC.4I

Soil Soil

3D6t2002 3t26t2002

MFC.4O
Soil

3/26t2002

5.0 3.0 4-5 1.5 2.5

uNrrs ps&s pslks uqlg pe&e F4:8
i l  < l . o  < 5 . 0  < 5 . 0  - -  < 5 0

!e -Amyl Ethyl Ether (TAME) < 2.0
< 5.0 < 5.0 -- < 5.0

Trichlorofluorome$ane --

< 5.0
< 5.0
< 5.0

< 5.0
< 5.0

-- < 5.0

< 5.0 < 5.0
<  5 .0

< 5.0
< 5.0
< 5.0
< 5 0
< 5.0

< 50.0
<  1 .0
<  1 .0
<  1 .0
<  1 .0
<  1 .0

< 5.0
< 3.0

< 5.0
<  5 .0 . oloso

< 5.0
<  5 .0
< 5,0
< 5,0
<  5 ,0
< 5.0
< 5.0

< 5.0
< 5.0

< 5 0
<  5 ,0

Xvletres fotal) <2.0 < 5 0 <5.0 <0.0050

Notes:
(1) Soil sasples colected itr six-
inch tubes beginning with the deplh
indicated in f€et below glouod

surface ftgs)

Sarnples were analyzed for Volatile
Organic Compounds (vOCs) by
EPA Method 8260 (B).

-- : Not Analyzed

pg&g : micrograrns per kilogmm
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TABLE 5: SOIL CHEMICAL TEST RISULTS - Volatile Organic ComPounds
Phase II Enyironmental Site Assessment
Future Port Field Support Services Cornplex
Port of Oakland
O*laDd, Californir

LOCATION
MATRIX

COLLECTION DATE

DEPTH(I)

MFC-44 MFC44

Soil Soil

3t26/2002 3/2612002

1.5

MFC-41

Soil
3/?6/2002

4.0

MFC.4I
Soil

3/26/2002

4.5

MFC-43
Soil

3128D002
1 . 5

MFC43
Soil

y28n00z

4.5

<  1 0
< 5.0
< 5.0
<  5 .0
< 5-0

UNITS pg/kg ug&g pg/kg pgr(g pgkg F8/kg

1, 1,1,2-Tetmchlorcethane
1, I,l-Trichloroethane
I , I ,2,2-Tetrachloroethane
I , I ,2-Trichloroethatre
I , 1 -Dichlorcethare
1 , I -Dichloroethene

1 ,l -Dichloropropetre

1,2,3-Trichlorobenzene
1,2,4-Trichlombenzene
1,2,4-Trimethylbenz€oe
1,2-Dfu nomo-3 -chloropropane

1 ,2-Dibromoethaoe
I ,2-Dicblorobenzene
1 ,2-Dichlomethane
1 ,2-Dichlompropane
1,3,5-Trimelhylberzene
1 ,3 -Dichlorobenze{e

1,3-Dichloropropan€
1 ,4-Dichlorobebzene
2,2-Dichloropmpane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Chlorotolu€ne
4-Methyl-2-petrtanone 04IBK)

Benzene
Bromobsnzene
Bromochlommeihane
Brcmodichloromethane
BrcmofoIm
Btomomethan€
Cdbon disulfide
Ca$on tetrachloride
Chlorobeuene
Chloroethale
Chloroform
Chlommethane
cis-1,2-Dichloroelhene
cis- 1,3-Dichlorogopene
Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-lsopropyl Edter (DIPE)
Ethanol
Edryl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiele
Isopropylbenzen€
Methyletre chlodde
MIBE

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5 0
< 1 0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5 0
<  5 .0
< 5 0
< 5.0
< 5 0
< 5 0
< 5.0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  l 0
<  5 .0
< 5.0
< 5.0
<  l 0
< 5.0
<  1 0
<  5 .0
< 5.0
<  5 .0
<  l 0':l'
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

. l.o

t ^

< 0.0050

< 0.0050

< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5 0
<  t 0
<  5 .0
< 5.0
< 5.0
<  5 .0
<  5 ,0
<  5 .0
< 5.0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5_0
< 5 0
< 5 0
< 5.0
< 5.0
< ? 0
<  5 .0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
< 1 0
< 5.0
<  I 0
< 5.0
< 5.0
< 5.0
<  l 0
'-]o

.i.o
< 5 .0
< 5 .0
< 5.0
< 5 .0

<2.0

< 2.0
< 5.0
'-]_ u

<  1 . 0
<  1 .0
< 2 . 0
<  1 .0
<  1 .0
<  1 .0
< 2.0
<2 .0
<2 .0
<  1 .0
<  1 .0
.-'..u

< 2.0
< 200.0
< 2.0',1'
<  1 . 0

< 5.0
< 5 ,0
< 5.0
< 5.0
< 5,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5 0
<  1 0
< 5.0
< 5.0
< 5,0
< 5,0
< 5-0
< 5.0
< 5.0
< 5 .0
< 5 0
< 5 0
< 5.0
< 5 0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
<  5 .0
<  5 .0
<  l 0
< 5.0
< 5.0
< 5.0
<  t 0
<  5 .0
<  t 0
<  5 .0
<  5 .0
<  5 .0
<  1 0':lo

<  5 .0
< 5.0
<  5 ,0
< 5.0

Naphthalene
n-Butylb€nzene
n-Pr0pylbenzene
p-IsoFopyltoluene
sec-Butylbenzene

<  l 0
<  5 .0
<  5 .0
< 5.0
< 5.0

IRIS ENVIRONMENTAL

<  1 0
< 5.0
< 5.0
<  5 .0
<  5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II EnyironmeEtal Site Assessment
Future Port Fi€ld Support S€rvices Complex
Port of Oakland
Oaklatrd, California

LOCATION
MATRIX
COLLECTION DATE
DEPTTI{I)

tert-Amyl Ethyl Eth€r (TAME)
tert-Butylbenzene
Tertiary Butarol (TBA)
Tetrachlorcetheoe
Toluetre
tans-1 2-Dichloroethene

Trichlomethene
Triclrlorofl uoromethaae
Trichlorct ifl uoroethane
Viryl acetate
Vinyl chloride

MFC-41 MFC-43 MFC-43

Soil Soil Soil

MFC44 MFC-44

Soil Soil

1.5 4.5

MFC.41
Soil

3126/2002 3126/2002 3J281?OO2 3n8n0o2 3/26t2tfr2 712612002

Lr: TS Fg/kg ugeg rs&e Fglkg ps4g F:+e
3b,*""  <5.0 <1.0 - -  <50 -  <5(r

4.0

< 5.0

1 .5

< 5.0

4.5

< 5.0

< 5-0
< 5.0
< 5.0

< 2.0

< 5 0 0
<  l - 0
1.6

<  1 .0
<  1 . 0
< L 0

<  5 .0
<  5 .0 < 0.0050

< 5.0

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
<  5 ,0
< 5 0
<  5 .0

trans-1,3-Dichloropropene < 5.0

< 5 .0
<  5 .0
< 5 0 <  5 .0
< 5,0 < 3.0

Xy lenes  C fo ta l )  <5 .0  <2 .0  <5 .0  <50  <00050  <50

<  5 .0
< 5 0
<  5 ,0

Notes:
( I ) Soil samples collected in six-
irch tubes begirning wilh lhe depth
indicated in feet below gound
surface Ogs)

Sarnples were analyzed for Volatile
Organic Compounds ryOcs) by
EPA Method 8260 (B).

-: Not Aralyzed

pg&g = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RXSULTS - Volatile Organic Compounds
Phase II Environmental Sit€ A$sessm€trt
Future Port Field Support Services ComPlex
Port of Oakland
Oeklard, Californla

LOCATION
MATRIX

COLLECTION DATE

DEPTHO)

UNITS

MFC-44

Soil
3t26t2002

5 .0

MFC-45
Soil

3/28/2002

1 . 5

MFC45

Soil
3t28nN2

4.5

vtrc-46
Soil

3/2'7 t2002
4.0

Mrc-46
Soil

3/27 /2002
'7 _O

MTC46
Soil

3t2'1t2002

1, 1,1,2-TeFaohloro€thane
1, I,l-Tricldoroethane
l, I ?,2-TetiacNoroethaae
1,1,2-Trichloroethane
I , I -Dichloroethane
I , I -Dichloroethene
1 , I -Dichloropropene
1 2,3-TrichlombeEene
1,2,4-Trichloroberzetre
1,2,4-Trimethylbenz€de
1,2-Dibromo-3-chlolopropaoe
I ,2-Dibromoethane
I ,2-DichlorobeMene
1,2-Dichlorcethane
1,2-Dichlorcpropane
1,3,5-TrimethylbeDzene
I ,3-Dichlorobenzene
I ,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chlomeftylvhyl ether
2-Chlomtoluene
2-Hexanone
4-Chlorotoluere
4-Methyl-2-pentanone MBK)
Acelone
Benzene
Bromobenzene
Baomochlommethane
Bromodiohloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tehachloride
Chlorob€ruene
Chlomethane
Chlomform
Chloromettrane
cis- I,2-Dichloroethene
cis- 1,3-Dichloropmpene
Dib$mochloromethane
Dibrcmometltalle
Dichlorodifl uoromethane
di-Isopropyl Etho @lPE)
Etharol
Ethyl tert-Butyl Erher (ETBE)
Ethylbenzene
Hexachlorobutadiere
Isopropylbenzene
Methylene chloride
MTBE

<  1 .0
<  1 .0
<  1 .0
<  1 .0
<  1 .0

< 5 .0

< 5.0

< 5.0
< 5.0
< 5.0
< 5-0
< 5.0
< 5-0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5 0
<  l 0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 0
<  5 ,0
< 5 0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5.0
<20
< 5.0
< 5-0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  1 0
< 5.0
<  5 .0
< 5.0
<  l 0
<  l 0

.l.o
< 5.0
<  5 .0
< 5.0
< 5.0

<  5 .0
<  5 .0
< 5.0
<  5 ,0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5 0
< 1 0
< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5 0
< 5 0
< 5.0
< 5 0
< 5-0
< 5 0
< 5 0
< 5.0
< 5.0
< 2 0
<  5 .0
<  5 .0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  t 0
< 5.0
<  t 0
< 5.0
< 5.0
< 5-0
<  1 0
<  l 0

-
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5_0
< 5.0
< 5 0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5-0
< 5-0
< 5 0
< 5 0
< 5.0
< 5 0
< 5.0
< 5 0
< 5 0
< 5,0
<  5 .0
< 2 0
< 5.0
<  5 .0
<  I 0
< 5.0
<  5 .0
< 5.0
<  1 0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
< 1 0
<  I 0

.-
<  5 .0
<  5 .0
< 5.0
<  5 .0
< 5.0

< 1 .0
<  1 . 0
< 1 .0
< 1 .0
< l-0

< 2.0
< 2-0

' i :o

< 2.0

.'r.o
< 5.0
..'.'o

<  1_0
<  1 .0
< 2 . O
<  1 .0
<  1 . 0
<  1 .0
< 2.0
< 2.0
<  2 ,0
<  t . 0
<  1 .0
<  1 .0

.i.o
< ?00.0
< 2.0
< 1 .0

< t .0

< 2.0

<2.0
'10

< 10.0

<  2 .0

.'i.o
< 5_0
' - :o

<  1 - 0
<  1 .0
<2 .0
<  1 .0
<  1 .0
<  1 . 0
<  2 ,0
<  2 .0
< 2.0
< L 0
<  1 . 0
..'-o

< 2.0
< 200.0
< 2.0
< I .0

< l_0

(
Naphthalene
n-Butylbenzene
n-Propylb€nzene
p-Isopmpyltoluene
sec-Ilurylbgrzene

<  l 0
< 5.0
< 5.0
<  5 .0
< 5.0
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<  1 0
< 5.0
< 5.0
< 5.0
<  5 .0

<  1 0
<  5 .0
<  5 ,0
<  5 .0
<  5 ,0

.'i.o
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgrnic Compounds
Phase II Enviroumentrl Site AssessEeDt
Future Port Field Support Services Complex
Port of Oaklard
Oaklard, California

LOCATION
MATRIX
COLLECTION DATE
DEPTI{(]}

MFC-44 MFC-45 MFC-45

Soil Soil Soil

3t26t?002 3nan002 3/2817002

5.0  1 .5

Mrc-46 MFC46 MrC46
Soil Soil Soil

3D7n007 3t2lnoo2 Jt21n002

4.0 7 .0

uNrrs pdks ps/ks ps..&g p4g p+=s P+=g
S t  r e n e  r e  < 5 0  < 5 0  < l o
tert-Amyl Ethyl Ether (TAME) < 2.0 < 2 0

tert-Butylbenzene <5.0 <5.0 <50

Tertiary BulaDol (TBA) < 50.0 - -- < 50 0

Tetrachloroethene < 1.0 -- < 5.0 < 5.0 6,6 < l 0

To luene  <L0  <5 .0  <5 .0  <5 -0  <5 '0  <10

trans-l ,2.Dichloloethene <1.0 - <5.0 <5.0 <5.0 <10

trans-1,3-Dicl o&Fopene <1.0 -- <50 <5.0 <50 <10

Tr i ch lo roe thene  <1 .0  -  <50  <50  <50  < l0

Trichlorofluommethan -- < 5.0 < 5-0 < 5,0

Trichlorotrifluoroethane -- -- <50 <50 <50

Vinyl acetaie < 5.0 -- < 50 < 50 < 50 < 5 0

Vitryl  chloride <3.0 -- <5.0 <5.0 <5.0 <30

Xylenes (Iotal) <2.0 <50 <5.0 <5.0 <5.0 <2'0

Notes:
(l) Soil sarpl€s coll€cted in six-
inch tubes begirming udth tle depth
hdicated in feet below groufld
surface (bgs)

Samples were analyzed for Volatile
Organic Compounds (VOCS) by
EPA Method 8260 (B).

- = Not Anabzed

pglkg = micrograos per kilogram
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LOCATION
MATRIX
COLLECTION DATE

TABLE 6: GRoUNDWATER CIIEMICAL TEST RESULTS - Volaiile Orgadc compounds
Phes€ II EDvironmental Site Assessmeni
Future Port Field Srpport Services Complex
Port of Oeklard
Oakhn4 Califomil

MFC-o l MFC.02 MFC-03 MFC-04 MFC-05 MFC-06
GW GW GW GW GW GW

3l28l02 3/28/02 3128/02 3/28102 3/28/02 3/27/02
UMTS VelL $gL ttglL VEIL ttgL PEIL

< 0.50 .2.0 .0J0
<  1 , 0
<  1 . 0

< 1 .0  <  4 .0

< 0 .50  <  1 .0
< 0.50 < 1.0
< 0 .50  <  1 .0
< 0.50
< 1 ,0
< 1 .0
< 0.50
< 1 .0
< 0.50

l, l,l -Trichloroethane

I , 1 ,2,2-Tetraehloroethane
I , I ,-Trichloroetha.e
1 , I -Dichloroethane
1 , 1 -Dichlorocthene
1 ,1 -Dichloropropene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibrorno.3-chloroprcpane
1 ,2-Dibrcmoeftatre
I ,2-Dichlorobenzrne
1 ,2-Dichloroethanc
I,2-Dichloropropane
1,3,5-Trimethylbcnzcne
I ,3 -Dichlorobenzenc

I ,3-Dichloropropane
1 ,4-Dichlorobenzenc
2,2-DichloroFopane
2-Bubron{MEK)
2-Chloroethylvinyl ether
2€hlorotoluene
2-Hexanone
4chlorctolucne
4-Methyl-2-pentanore (MIBK)
Acetone
Benzpne
Bromobelrzcne
Bromochloromethane
Bromodichloromethanc
Bromoform
Bromomethane
Carbon disulfide
Carbon letachloride
Chlorobenzene
Chloroethane
Chlofoform
Chloromethane
cis^1,2-Dichloroetheff
cis- 1 ,3 -Dichloropropcne
Ditnonochlorornethane
Dibromomethane
Dichlorodifl uoromethane
di-lsopropyl Ether @lPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene

< 0.50
< 0.50

< 1 .0
< 1 .0

< 0.50
< 0.50
< 1.0

< 0.50
< 0.50

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5,0

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1 ,0
< l -0

< 0.50
< 0.50
< 1 .0
< 5 .0
< 0.50
< 0.50
< 1.0
< 1 .0
< l-0

< 0.50
< 0.50
< 0.50
< 0.50
.'- ' '

< 0.50
< 1 .0
< 0.50
< 5 .0
< 5.0

< 0-50
< 0.50

< 0.50 < 0.50
< 0.50 < 0.50
< 0,50 < 0.50
< 0.50 < 0.50

< 0 .50  <2.0
< 0 .50  <2.0
< 0.50 < 2.0
< 0 .50  <2.0

< 2,0
<2_0
< 4.0

< 0.50
< 1 .0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0

< 0 .50
< 0.50
< 5 0
< 5 .0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1 .0
< 1 ,0

< 0.50
< 0.50
< 1 .0
< 5.0
< 0.50
< 0.50
< 1 .0
< 1 .0
< 1 .0
< 0.50
< 0.50
< 0.50
< 0.50
a:r ,

< 0.50
< 1.0
< 0.50
< 5-0
< 5.0
< 1.0

< 4.0
< 2.0
< 2.0
< 2.0
< 2.O
2.0

< 2.0
< 4.0
< 2.O
<2.O
<200
< 2 0
< 2.0
< 200
< 2.0
< 200
< 2 W
< 2.0
< 4.0
< 4.0
< 2,0
< 2,0
< 4.0
< 2 0
< 2.0
< 2 . 0
< 4.0
< 4.0
< 4.0
130

< 2.0
< 2.0
< 2.0
'1_o

< 2.0
< 4.0
< 2.0
< 2 0
< 2 0
280

< 1 .0
<  1 . 0

< 0.50 < 0.50
< 1 .0 <  1 . 0

t ffi[lit"Hi*"
Methylene chloride
MTBE
Naphthalcnc

< 0.50 < 0.J0
< 0.50 < 0.50
< 0.50 < 0,50
<0.50 < 0.50
<0.50 < 0.50
< 0-50 < 0.50
< 1 .0  <  1 .0
< 0.50 < 0.50
< 0.50 < 0.50
< 5 0  < 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1 .0
< 1 .0

< 0.50
< 0.50
< 1 .0
< 5.0

< 0.50
< 0.50
< 1 .0
< 1 .0
< 1 .0

< 0-50
< 0.50
< 0.50

"j'
< 0.50
< 1 .0

< 0.50
< 5 .0
< 5 .0
< 1 .0

< 5 .0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1 .0
< 1 .0

< 0.50
< 0.50
< 1 .0
< 5.0

< 0.50
< 0.50
< 1 .0
< 1 .0
< 1 .0

< 0.50
< 0.50
< 0.50
< 0.50
. ojto

< 0.50
< 1 .0

< 0.50
< 5.0
< 5-0
<  t . 0 <  1 . 0

"i.o
":o

-
' 

:o'o

< 2.0

"'r.O< 5.0
' ] o

< 1 .0
< l -0
< 2.O
< 1 .0
<  1 . 0
< 1 .0
< 2.0
< 2.0
< 2.0
< 1 .0
< 1 .0
']'o

< 2-0
< 200.0
< 2.0
' ] o

< 1 .0
< 2,0
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LOCATION
MATRD(
COLLECTION DATE

TABLE 6: GROIJNDWATER CIIEMICAL TEST RESULTS - Volatilc Orgr c Compounds
Phase II EDvirorunetrtal Sit€ Asresrment
Future Port Field Support Sewices Conplex
Port of Oakleud
Orklard, California

MFC-01 MFC-02 MFC-03 MFC-04 MFC-05 MFC-06
GW GW GW GW GW GW

3/28/02 3t28t02 3128t02 3128/02 3128/02 3127t02
UNITS ttetL $e/L $gL tlglL $e/L lgL
(Continued)

n-Butylbcnzene
n-Prcpylbenz€n€
p-lsopropyltoluene
sec-Buty'benzene
Stlrene
tert-Amyl Ethyl Ether (TAME)
tert'Butylbenzene
Tertiary Butanol (TBA)
Tetraphloroethene
Toluene
hans- 1,2-Dichlorcethen€
tranE-1,3-Dichloropropen€
Trichloroethene
Trichlorofl uorornethane
Tricblorobifl uoroethme
Vinyl scetate
Vinyl chloride

<  1 . 0
< 1 .0
<  1 . 0
< t .0

< 0.50

< 1 .0

. o-ro
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0

< 0.50
< 2 5

< 0.50

<  1 . 0
< 1 .0
< 1 .0
< 1 ,0
< 0.50

< 1 .0

. oro
< 0.50
< 0-50
< 0.50
< 0.50
< 1 .0

< 0.50
< 2 5

< 0.50

< 1 ,0
<  1 . 0
< 1 .0
<  1 . 0
< 0.50

< 1 .0

. *o
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0
< 0.50
< 2 5

< 0.50

.  , .0
< 2.0

< 50.0
< 1 .0
< 1 .0
<  1 . 0
< 1 .0
' - :o

< 5.0
< 3 .0

< 4 .0  <  1 .0
< 4 .0  <  1 .0
< 4.0 < ' l .0

< 4-0 < 1.0
<2.0  <  0 .50

< 4 .0  <  1 .0

;  . *o
<2.0 < 0.50
<2.0  <  0 .50
< 2.0 < 0.50
4.0 < 0.50

< 4 .0  <  1 .0
<2.0  <  0 .50
< 100 <25
< 2.0 < 0.50

Xylenes (total) < 1.0 < 1.0 < 1.0 5.7 < 1.0 < 2.0

Notes!
GW = Glab Groundwatsr

All Grab Grolmdwatfi samples were
collected Aom temporary wells.

- = Nol A.nallz€d

pgll- = micrograms per liter

All ssrlples were anslized for volatil€
Organic Corrpounds (VOCS) be EPA
Method 8260@).

t
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TABLE 6r GROUNDWATER CHEMICAL TEST RESIJLTS - Volatile orgaDic compounds
Phase II Elrvironmetrtal Slte AssessBetrt
Future Port Field Support Services Complex
Port of Oaklatrd
Oakland, Celifortria

LOCATION
MATRIX
COLLECTION DATE
I'NITS

MFC-07
GW

3t27/02

MFC-I I
cw

3t28/02

MFC-08 MFC-09
GW GW

3U102 3t27t02

MFC-12 MFC-13
GW GVr'

3t28t02 1128/02

l, l, 1,2-Tetrachloroethane
1, l, 1 -Trichloroethane

1,1,2,2-TeFachlorcethatre
1,1,2-Trichloroethane
I , I -Dichloroethane

I , 1-Dichloroetheme
I , I -Dichlorcpropene

I,2,3-Trichlorobenzene
1,2,4-Trichlorobanzene
1,2,4-Trimethylbelzene
1,2-Dibromo-3 -cbloropropane

1,2-Dibromoethane
1 ,2-Dichlorobenzene
1,2-Dicbloroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenzen€
1 ,3 -Dichlorobenzene
I ,3 -Dicbloropropane

I,4-Dichlorobcnzene
2,2-Dichloropropme
2-Butanone(MEK)
2-Chloroetbylvioyl ether
2-Chlorotoluene
2-Hexanone
4{hlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Brornobenzcne
Bronochlororn€thane
Bromodichloromethan€
Brornoform
Bromomsthane
Carbon disulfide
Carbon tetachloride
Chlorobenzene
Chloroethanc
Chloroform
Chloromethane
cis-1,2-Dichloroethane
cis- 1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylb€nzene
Hexachlorobutadiene
Isopropylbenzene
MethyleDe chlodde
MTBE
NaDhthalene

< 1 .0
< l-0
<  1 . 0
< 1 .0
a:,

r
< 2.0
=-10

. ,-O

< 2.0

.i.o
< 5-0
'l'o

< 1 .0
< 1 .0
< 2.0
< l -0
<  1 .0
< 1 .0
< 2.0
< 2.0
< 2.0
< 1 .0
<  1 . 0
=-1'o

< z.o
< 200.0
< 2.0
.-'..0

<  1 .0
< 2.0

<  1 . 0
< 1 .0
< 1 .0
<  1 . 0
< 1 .0

.:

< 2.0'tt 

_'
< 10.0

:
< 2.0

< 2.0
< 5 .0
' :o

< I .0
<  1 .0
< z.o
<  1 . 0
<  1 . 0
<  1 . 0
< 2 . O
< 2.0
< 2.0
< 1 .0
< 1 .0
..'-.0

< 2.0
< 200.0
< 2.0
' :o

<  1 . 0
< 2 , 0

<  1 . 0
< 1 .0
<  1 . 0
< 1 .0.i.'

:

<2.0
' : '

. rj.o

< 2.0

.'r.O
< 5 .0
' : o

<  1 . 0
<  1 , 0
< 2.0
< 1 .0
< L 0
< I .0
< 2.O
< 2.0
< 2.O
< 1 .0
<  1 . 0
' lo

< 2 . 0
< 200.0
< 2.O
.-'-.0

<  1 . 0
< 2-0

<  1 . 0
< 1 .0
< 1 .0
< 1 .0
' _ '

< 2.0
. r:O

-:
'T'o

< 2.0

..-i.o
< 5.0
'-l o

<  1 . 0
<  1 , 0
< 2.0
< 1 .0
< 1 .0
< 1 .0
< 2.0
< 2.0
< 2.0
<  1 . 0
< 1 .0
'-:'o

<2.0
< 200.0
< 2.0
.-t-,0

<  1 _ 0
< 2.0

< 5,0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<  l 0
< 1 0
< 5 .0
< 1 0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5-0
< 5.0
< 1 0
< 5.0
< 5.0
< 500
< 5 0
< 5.0
< 500
< 5.0
< 500
< 500
< 5 .0
< 1 0
< 1 0
< 5 .0
< 5 .0
< 1 0
< 5 0
< 5 .0
< 5 .0
<  l 0
<  l 0
<  1 0
26

< 5,0
< 5.0
< 5.0
'-t- '

<  5 .0
< 1 0
1 0

< 5 0
< 5 0
24

< 0.50
< 0.50
< 0.50
< 0.50
0.90
0.97

< 0.50
< 1 .0
<  1 . 0
< 0.50
<  1 , 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0J0
<  1 . 0
< 0.50
< 0.50
< 5 0
< 5 .0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1 .0
< 0.50
< 0.50
< 1 .0
< 5.0
< 0.50
< 0-50
< 1 .0
< 1 .0
< 1 .0
36

< 0.50
< 0.50
< 0.50
':-"

< 0.50
< 1 .0
< 0.50
< 5.0
< 5-0
<  1 . 0

t
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TABLE 6: CROUNDWATER CFEMICAL TEST R.ESULTS - volatile Orgadc compounds
Phrse U Environmetrtrl Site Assessmetrt
Fulure Port Field Slppovt Services Compler
Port of Oaklrnd
Oakhud, Crlifornia

LOCATION
MATRIX
COLLECTION DATE
IJNITS

MFC-o? MFC-08 MFC-09 MFC-I I MFC-12 MFC-13
GW GW GW GW GW GW

3t21t02 1t27/02 3t27102 3t28/02 3t2B/02 3128t02
trE/L ualL ttplL uslL PS\' lldL

(Continued)

n-Bu9benzene
n-Propylbenzene
p-Isoplopyltolusne
sec-Butylbenzene
Stfene
tert-Amyl Etbyl Ether CIAME)
tert-Butylbenzetre
Tertiary Butanol (TBA)
Tetraehloroethcne
Tolu€ne
fians- 1,2-Dichloroetheoe
rans- 1 ,3 -Dichloropropene
TrichloroetlEnc
Tricblorcfluoromethane
Trichlorokifl uoroethane
Vinyl acetate
Vinyl chloride

< 1 .0
< 2.0

< 50.0
< 1 .0
< 1 .0
< L 0
< 1 .0
':'o

< 5 .0
3 l

.i.o
< 2.0

< 50.0
<  1 . 0
<  1 . 0
< 1 .0
< 1 .0
']'o

< 5.0
< 3-0

<  1 . 0
< 2.0

< 50_0
< 1 .0
< 1 .0
< 1 .0
< 1 .0
' lo

.
<  ) . t

< 3 .0

<  1 . 0
< 2.0

< 50.0
<  1 . 0
< 1 ,0
< 1 .0
<  1 . 0
..'-.0

< 5.0
< 3.0

<  l 0

<  l 0
<  l 0
< 5.0

<  l 0

.io
< 5.0
< 5.0
< 5.0

10
<  l 0
< 5.0
<250
< 5.0

< 1 .0
< 1 .0
< 1 .0
< l -0
< 0.50

<  1 . 0

. oro
< 0.50
0.74

< 0.50
to

<  1 . 0
< 0.50
< 2 5

< 0.50

xylencs (Toal) <2.0 <2.0 <2.0 <2.0 < 10 < 1.0

Notes:
6W = Olab Grcundwater

All Grab Groundwater sarrryles werc
collecied from teEporary wells.

- = Not Anal)zed

pgll-: microgrEtrrs p€r liter

All sanrples were analyzed for Volatile
Orgejc Compomds CfOCs) b€ EPA
Method 8260(8).

I
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TABLE 6r GROUNDWATER CIIEMICAL TEST RESULTS - Volatile Orgrnlc Compoutrds
Phsse tr EnvlroDmentd Sitc Assessment
Future Port Fl€ld Support Servlces Complex
Port of Oaklaqd
Oaklaud, Califorde

LOCATION
MATRIX
COLLECTION DATE
IJNITS

MFC-14 MFC.15 MFC-17 MFC-18 MFC-19 MFC-20
GW GW GW GW GW GW

3t25t02 3/26/02 3126102 3t25t02 3125t02 3t28/02
$s,lL *E/L *dL tLdL FetL PdL

1 ,1 ,1 2-Tefachloroethane
1, I, l -Trichloroethane

1 , 1 ,2,2-Tehachlorcethane
I , I "z-Trichloroethane
I , I -Dichloroethane

I , I -Dichloroethene

I , I -Dichlorcpropene

l,2,3.TrichloroberEeDe
1,2,4-Trichlorobenz€oe
1,2,4-Trimetbylbcnzcne
1,2-Dibromo-3 -chloropropane
1,2-Dibromoethane
12-Dchtorobeuene
I ,2-Dichloroethane
1,2-DichloroFopme
1,3,s-Trimethylbcnzene
1,3-Dichlorobenzeoe
1,3-Dichlorogopane
l,+Dichlorobenzene
2,2-Dichloroprcpane
2-Butanone(lllEK)
z-Chloroethylvinyl ether
2-Clrlorctoluene
2-HExatrone
4-Chlorotolu6nc
4-Methyl-2-pentanone (MIBK)
Ac€tone
Benzene
Bromobenzqre
BrocFchloromethane

< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 4.0
< 4.0
< 2.0
< 4.0
< 2.0
< 2.0
<2.0
200
<2.0
< 2.0
< 4.0
< 2.0
< 2.0
< 200
< 2 0
<2.0
< zo0
< 2.0
< 200
< 200
< 2.0
< 4.0
< 4.0
< 2.0
< 2.0
< 4.0
< 2 0
< 2.0
< 2,0
< 4.0
< 4.0
< 4.0

< 2-0
<2.0
< 2.0'i'
< 2.0
< 4.0
< 2 ,0
< 2 0
< 2 0
< 4.0

< 2.0
< 2.0
< 2.0
< 2.0
' T

< 2.0
< 2.0
< 4.0
< 4.0
< 2.0
< 4 .0
< 2.0
< 2.0
< 2.0
48

< 2.0
< 2.0
< 4.0
< 2.0
< 2.0
<200
< ? 0
< 2.0
< 200
< 2.0
< 200
< 200
< 2.0
< 4.0
< 4.0
< 2.0
< 2.0
< 4.0
< 2 0
< 2.0
< 2.0
< 4.0
<4.0
< 4.0
260

< 2-0
< 2.0
< 2.0
'.t t

< 2.0
< 4.0
< 2.0
< 2 0
< 2 0
< 4.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0
< 1 .0
0.69
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< I .0
< 0.50
< 0.50
< 5 0
< 5.0

< 0.50
< 5 0

< 0-50
< 5 0
< 5 0

< 0.50
<  1 . 0
<  I . 0
< 0.50
< 0.50
<  1 . 0
< 5 .0
< 0.50
< 0.50
<  1 . 0
< 1 .0
< 1 .0

< 0.50
< 0.50
< 0.50
< 0.50
' : "

< 0-50
<  1 . 0
< 0.50
< 5.0
< 5 .0
5.0

< 2 0
< 2 0
< 2 0
<20
< 2 0
< 2 0
<20
<40
< 4 0
SU

< 4 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< ? 0
<40
< 2 0
< 2 0

< 2000
< 200
<20

< 2000
<20

< 2000
< 2000

78
<40
< 4 0
< 2 0
< 2 0
<40
< 200
< 2 0
< 2 0
<40
<40
< 4 0
< 2 0
< 2 0
< 2 0
<20

< 5.0
< 5.0
< 5.0
< 5.0
at'l

< 5.0
< 5.0
<  1 0
<  I 0
< 5.0
<  1 0
< 5 .0
< 5.0
l 1

<  5 .0
< 5 .0
< 5 .0
<  l 0
<  5 .0
< 5 .0
< 500
< 5 0
< 5.0
< 500
< 5.0
< 500
< 500

56
< 1 0
<  1 0
< 5.0
< 5.0
<  l 0
< 5 0
< 5.0
< 5.0

t l
< 1 0
< 1 0
650

< 5 .0
< 5 .0
< 5 .0

<  1 , 0
<  1 . 0
<  1 . 0
<  1 . 0'tj'

.:

< 2.0
':"

:
' l :o

< 2.0

.-i.o
< 5.0
'-: o

<  I . 0
<  1 .0
< 2.0
< 1 ,0
<  1 . 0
< 1 .0
<2.0
< 2.0
<2.0
< t .0
<  1 .0
< 1 .0

Bromoform
Bronomethane
Carbon disulfide
Carbon tecachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis- 1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiene
Isopropylb<zene
Methylerc chloride
MTBE
Naphthalene

<20 <  5 .0
< 2 . 0

< 200.0
< 2 . 0

34 46 < 1.0
<40 <  l0
<20 22

< 200 <50 <  1 .0
< 200 < 50 <2.0
230 330 '-

I
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TABLE 6r GROUNDWATER CIIEMICAL TEST RESULTS - Voladle Organic Compounds
Phrse tr Eryironneltal Site Assessmetrt
Futur€ Port Field Support Servic€s Complex
Port of Oakland
OaldaD4 Crllfomia

LOCATION
MATRI
COLLECTION DATE
UNITS

MFC-14 MFC-15 MFC-17 MFC-18 MFC-19 MFC-20
OW GW GW GW GW GW

3t25t02 3/26/02 3/26/02 3125102 3125/02 3/28/02
pFlL ttFJL pElL tlE/L FelL PC/L

(Conti$ued)

n-Butylbenzene
n-Propylbenzeue
pJsopropyltoluene
sec-Butylbenzeae
Styrene
tert-Amyl Ethyl Eth€r (TAME)
te .Butylbenzene
Tertiary Bulanol (TBA)
Tehachloroethene
Toluene
trans- 1,2-Dichloroethene
transl,3-Dichloroprop€ne
Trichloroethene
Trichlorofl uorqmetlane
Trichlorotrifluoroethatre
Vinyl sc€tat€
Vinyl chloride

< 4.0 < 4.0
< 4.0 < 4,0
< 4.0 < 4.0
< 4.0 < 4.0
< 2-0 < 2.0

< 4.0 < 4.0

.i.o .'r.o
< 2.0 < 2.0

<20 <  5 .0

< 2.0
< 100

< 2.0
< 100

1.8
< 1 .0
< 1 .0
1.3

< 0.50

< 1 .0

. *o
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0
< 0.50
< 2 5

< 0.50

<40
< 4 0
< 4 0
<40
< 2 0

<40

<40
< 2 0

< 1000

19
29

<  l 0
t2

< 5.0

< 1 0

< 1 0
< 5,0
<250

< 1 .0
< 2.0

< 50.0
<  1 . 0
<  1 , 0
<  1 , 0
<  1 . 0
.. '.0

<  5 .0
< 3 .0

< 2.0 22
< 2.0 < z.o
2.7 3.2

< 4.0 < 4.0

< 2 0 < 5 .0
<20 130
<20 < 5.0
<20 < 5.0

<2-0 3.6 <20 180
Xylenes Clotal) <4.0 <4.0 < l-0 <40 1l <20

Notest
GW = Grab Grouldwat€r

All Grab Groundwater samples were
collected ftom temporary wells.

- = Not &labzed

pgll, = miclograms per litgr

All sanples were analped for Volatile
Organic Corpoudds (VOCS) be EPA
Method 8260(B).

I
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TABLE 6: GROUNDWATER CIIEMICAL TEST RESULTS - Volatile OrgaDic ComPourds

Pha$€ II Etrvironm€ntal Site Assessmetrt
Future Port Field Support Servic€s Complex
Port of Oakhnd

I Oaklard, Califoraia

- LocATIoN
MATRD(
COLLECTION DATE

MFC-21 MFC-23 MFC-25 MFC-26 lvlFg'27 MFC-28
CW GW GW GW GW GW

3/2s/02 3t25102 3t28/02 3/28102 3/28102 3t2Et02
lf'JrcS lElL pelL t\s'\' tLilL. tLsll' t!11-=
il J 3-T"t""hlorcethane -.50 < 0.50 -- < 0.50 - < 0.50
l, l, 1 -Trichloroetha.ne

I , 1 ,2,2-Tetrachloroelhane
I , I ,2-Trichloroethane
1 , I -Dichlorocthane

I , I -Dichlorocthene
I , I -Dchloroprope.le

1,2,3-Trichloroberzene
1,2,4-Trichlorobenzene
1,2,4-Trimcthylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
I ,2-Dichlorobenzene
1,2-Dichloroethar€
I ,2-Dichloropropme
1,3,5 -Trimethylbenzene
I ,3-Dichloroberzene
1,3-Dichloropropme
I ,4-Dichlorcbsnzene
2,2-Dichtorcplopane
2-Buta$oqe(MEK)
2-Chloroethylvinyl e0rer
2-Chlorotoluene
2-Hexanone
+Clrlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetone
Benz€ne
Bromobqrzsne
BromochlororEthane
Bromodichloromethane
Bromofolm
Bfomomethane
Carbon disulfide
Carbon tetsachloride
Chlorobenzene
ChlorcetlEne
Chloroform
Chloromethane
cis- 1,2-Dichloroethene
cis- 1,3-Dichloropropene
Dibromocbloromethane
Dib,romomethane
Dichlorodifluoromethme
di-Isoprcpyl Erher (DIPE)
Ethanol
Ethyl tert-Buryl Ether (ETBE)
Ethylbenzane

--
- nexacntoroDuraglme
It Isopropylbenzere

Methylene chloride
MTBE

< 0.50 < 0.50 < 1.0 < 1.0 < 0.50

<0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50

< 1.0 < 0.50
< 1.0 < 0.50

< 1 .0  <  0 .50
< 1.0 < 0.50

<  1 . 0

<  1 . 0

< 0.50
< 0 .50
< 0.50
< 0.50

< 0.50
< 0.50
< 0.50
< 0.50

< 0.50
< 5 0
< 5.0

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1 .0
< 1 .0
< 0.50
< u.)u
<  1 .0
< 5.0
< 0.50
< 0.50
< 1 .0
< 1 .0
< 1 .0
< 0.50
< 0.50
< 0.50
< 0.50
' : "

< 1r.)lJ
<  1 .0

< 0.50
< 5.0
< 5 .0

< 1 .0 < 0.50

< 1 .0 < 0.50< 0.50 < 0.50
< 0.50 < 0.50 - < 0.50
< t .0  <  1 .0 <  1 , 0

<  1 . 0< 1 .0 < 1 .0
< 0.50 < 0,50 - < 0.50 -- < 0.50

< 1 .0 < 1 .0 < 1 .0
< 0.50 < 0.50 -- < 0.50

< 1 .0

< 1 .0

< 1 .0

.i.o
< 2.0

< 2.0

< 2.0
<  5 . 0
']'o

<  1 . 0
<  1 . 0
< 2.0
<  t . 0
<  I . 0
<  1 . 0
< 2.0
< z,o
<2.O
<  l - 0
<  1 . 0
. . ' .0

< 2 . 0
< 200.0
< 2.0
' - lo

<  1 . 0
< 2 . 0

< 2.0
< 2.0

< 2.0

< 2.0
< 5.0
'10

<  1 . 0
<  1 , 0
< 2,0
<  1 . 0
<  1 , 0
< 1 .0
< 2.0
< 2.0
< 2,0
<  1 , 0
<  1 , 0
.-'..0

< 2.0
< 200.0
< 2.0
'l'o

<  1 . 0
<2.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0
< 0.50

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
<  1 . 0
<  1 . 0

< 0.50
< 0.50
< 1 .0
< 5 .0
< 0.50
< 0.50
<  1 , 0
< 1 .0
< 1 .0
< 0.50
< 0.50
< 0.50
< 0.50
- : "

< 0-50
< 1 .0
< 0.50
< 5 .0
< 5 .0

< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50
<0.50 < 0.50
< 0.50 < 0.50

< 1 .0 <  l - 0
< 0.50 < 0.50 - < 0.50
< 0.50 < 0.50
< 5 0  < 5 0  < 1 0 . 0
< 5 .0  <  5 .0
< 0.50 < 0.50

-- < 0.50
< 10.0 < 50

- < 5.0

< 5 0
< 0.50
< 5 0
< 5 0

< 0.50
< 1 .0
<  1 . 0

< 0.50
< 0.50
< 1 .0
< 5.0

< 0.50
< 0.50
< 1 .0
<  1 . 0
< l -0

< 0.50
< 0.50
< 0.50
< 0.50
' t t t

< 0_50
<  1 . 0
< 0.50
< 5 .0
< 5 .0

< 5 0
< 0.50
< 5 0
< 5 0

< 0.50
< 1 .0
<  1 . 0
< 0.50
< 0.50
<  1 . 0
< 5.0
< 0.50
< 0.50
< 1 .0
< 1 .0
< 1 .0
< 0.50
< 0.50
< 0.50
< 0,50
' :o

< 0.50
<  1 . 0

< 0.50
< 5.0
< 5 .0

Naphtha leEe <1.0  <1 .0  -  <10 -  4 .6
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TABLE 6: GROIJNDWATER CIIEMICAL TEST R.ESULTS . Volatlle Orgatric Compourds
Pbrs€ Il EDvlrotrmetrtd Site Asscssmcnt
Future Port Fleld Support Servlc€s Complex
Port of Orklrnd
Oakl&trd, C&lifortria

LOCATION
MATRIX

MFC-21
GW

3t25t02

< 1 .0
< 1 .0
< 1 .0
< 1-0
< 0.50

< 1 .0

. oro
< 0.50
< 0.50
< 0,50
< 0.50
<  1 . 0

< 0.50
< 2 5

< 0.50

MFC-23
GW

3t25t02

< 1 .0
< 1 .0
< 1 .0
< 1 .0
< 0.50

<  1 . 0

. oro
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0

< 0.50
< 2 5

< 0.50

MFc.25
GW

3t28102

<  1 . 0
< 2.0

< 50.0
< 1 ,0
< 1 .0
< 1 .0
< 1 .0
' lo

< ) . t

< 3.0

MFC-26
GW

3t28/02

< 1 .0
< l -0
<  1 .0
<  1 . 0
< 0.50

<  1 . 0

. *o
< 0.50
< 0.50
< 0,50
< 0.50
< l -0

< 0.50
< 2 5

< 0.50

MFC-21
GW

3/28t02

< 1 .0
< 2.0

< 50_0
< 1 .0

< 1 .0
< 1 .0
'l.o

< 5.0
< 3.0

MFC-28
GW

3128t02

< 1 .0
<  1 . 0
<  1 . 0
< L 0
< 0.50

< 1 .0

. *o
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0

< 0.50
<25

< 0.50

n-Butylb€nzele
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Amyl Ethyl Ether (TAME)
tErl-Butylb€nzene
Tqtiary Butanol (TBA)
TetrachJoroethsne
Tolufic
trans-1,2-Dichloroethene
transl,3-Dichloroprop€ne
Trichloro€thene
Tri chlorofl uoromethane
Trichlorotrif luorosthme
Vinyl acetate
Vioyl chloride
Xylcnes (Total) < 1.0 <1.0 <2.0 <1.0 <2.0 <1.0

I
Notcsl
GW = Grab Groundwater

All Grab Groundwater sarrples were
oollected from terrporary wells.

- = Not Anal).z€d

|rg/L : micrograms per liter

All sanples wete anallzed for Volatile
Organic Conpounds (VOCS) be EPA
Method 8260(8).

o
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TABLE 6r GROIJNDWATER CmMICAL TEST RESULTS - Volatile Orgrnic Compounds
PhaBe II EtrviroBmeutal Siie Assessment
Future Port Ficld Support Services CoBplex
Port of Oakland
Otl{land Catlfornia

MFC-31 MFC-31 MFC-33 MFC33 MFC-34 MFC-35
GW GW GW CW GW GW

3/28102 3/2st02 3/25/02 3/2st02 3/25/02 3t2st02
UNITS FetL vglL ttg/L ttslL VglL vgL

i  t .o  :  <  o.5o

LOCATION
MATRIX
COLLECTION DATE

1,1, l -Tiichloroethane
1 , 1 ,2,2-Tet"achloroeftare
1 , 1 ,2-Trichloroethane
I , I -Dichloroethane

I , 1 .Dichloroethene

1 , 1 -Dichloroprop€ne

1,2,3 -Trichlorobenzene
1,2,4-Trichlorobenzene
1,2 y'-Trimethylbenzene
1,2-Dibromo-3 -chloropropane
I ,2.Dibromoethane
I,2-Dichlorobetrzenc
I ,2-Dichloroethan6
1,2-Dichloropropane
1,3,5-Trimethylbenzene
I ,3 -Dicblorobstrzqre

I ,3 -Dicbloropropane
1,4-DichlorobeDzene
2,2-Dichloropropane
2-Butanone(MEK)
2{'trloroethylvhyl ether
2-Chlorotoluene
2-Hexanone
4-Canorotoluene
4-Methyl-2-pentanone (MIBK)
Aceton€
Banzene
Bromob€Dzelre
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbol tetra€hlodde
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis- 1,2-Dichloroethene
cis- 1,3-Dichloroprcp€ne
Dibromochloromethane
Dibromomethane
Dichlorcdifl uoromethane
dflsoprcpyl Ether @fPE)
Ethanol
Efiyl ten-Buryl Ether (BTBE)
Ethylbenzene

<  1 . 0  < 2 . 0
< 1 .0  <2 .o
<  1 , 0
< 1 .0
< 1 .0

< 2.0
< 2.0

< 10_0

< 2.0

< 2.O
< 5.0
.].0

<  1 . 0
<  1 , 0
< 2.0
< 1 .0
< 1 .0
< 1 ,0
<2.0
< 2.0
< 2.0
< 1 .0
< 1 .0
' lo

< 2.0
< 200.0
<2.0
' : o

<  1 . 0
< 2.0

< 2.0
< 2,0
< 2.0

< 2.0
<2.0
< 200

<2.0
< 200
< 2.0
< 200
< 200

l l
< 4.0
< 4.0
< 2,O
< 2.0
< 4.0
< 2 0
< 2.0
< 2.0
< 4.0
< 4.0
< 4.0
< 2.0
< 2.0
< 2,0
< 2.0=,1'
2.n

< 4.0
t o

< 2 0
< 2 0

< 1 .0
< 1 .0
<  1 , 0
< 1 .0
< 1 .0
<  1 , 0
< 2.0
< 2-0
< 1 .0
< 2.0
< 1 .0
< 1 .0
< 1 .0
<  1 . 0
< 1 .0
< 1 .0
< 2.0
< 1 .0
< 1 .0
< 100
<  l 0
<  1 .0
< 100
<  1 . 0
< 100
< 100

2,1
<2.O
< 2.0
< 1 .0
< l -0
< 2 . 0
<  l 0
<  1 . 0
<  t . 0
< 2-0
< 2,0
< 2-0
1.6

< 1 .0
< 1 .0
< t .0
',: '

<  1 . 0
< 2.0
1.3
<  l 0
< 1 0
43

< 1 .0
< t .0
<  1 .0
<  1 . 0
< 1 .0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50

<  1 . 0
< 1 .0
< 1 .0
< 1 .0
< 1 .0

-  <  2 .0
-  <  4 .0
_ < 4.0
-- < 2.0
- < 4.0

< 2.0
< 2 . 0
< 2.0
< 2.0

-  <2 .0
- <2-0
-- < 4.0

- < 0.50
< 10 .0  <50

.'i.o
< 2.0

.-i.o
< 2.0
< 5.0
trt

< 1 ,0
<  t . 0
< 2.0
<  1 . 0
<  1 . 0
<  1 . 0
< 2.0
< 2.0
< 2.0
1.2

< l -0
']'o

< 2.0
< 200.0
< 2.0
' ] o

< 1 .0
<2.0

< 0.50
< 0.50
< 0.50

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< l -0
<  1 .0

< 0.50
< 0.50
< 1 .0
< 5.0
< 0.50
< 0.50
< 1 .0
< 1 .0
<  1 , 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50

-
< 0.50
<  1 . 0

< 0.50
< 5 .0
< 5 .0

<2.O
< 2.0

< 10-0

< 2.0

< 2.O
< 5.0
,:

<  1 .0
< 1 .0
<2.0
< t .0
<  1 .0
< 1 .0
< 2.0
< 2.0
<2.0
<1.0
< 1 .0
':'o

< 2.0
< 200.0
< 2.0

i:
<  1 . 0
< 2.0

- -  <20

I i:;illfi"j:H*"
Meth)4ene chloride
MTBE
Naphtbalene __ 350 < 1-0
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TABLE 6: GROUNDWATER CHEMICAL TEST RESULTS - Volatile Orgslic Compounds
Phase II El!'lronn€Dtal Site AssessBert
Futur€ Port Fleld Support Servic€s Conrplex
Port of OskhDd
Oakland, California

LOCATION
MATRD(
COLLECTION DATE
UNITS

MFC-31 MFC-31 MFC-33 MFC-33 IVIFC-34 MFC-35
GW GW GW CW GW GW

3/28102 3/25/02 3t25/02 3125/02 3/25/02 3/2s102
ttllL pelL p{L *ClL $ElL vg/L

(Cofiinued)
n-Butylbenzene
n-Propylbenzene
p-lsopropyltoluerc
sec-Butylberzene
Stlrene
ten-Amyl Ethyl Ether (TAME)
tert-ButylbenzEne
Tertisry Butanol (TBA)
Tehachloroethene
Toluene
trans- 1,2-Dichloroethsne
trans- 1,3-Dichloropropene
Trichloroethene
Trichlorofl uoromethane
Trichlorotifl uoroethane
Vinyl ac€tate
Vinyl chloride

<  1 , 0
< 2.0

< 50.0
< 1 .0
< t .0
<  1 .0
< 1 .0
.-'-'o

< 5.0
< 3 .0

< 4.0
24

< 4,0
15

< 2 . 0

< 4.0

.i.o
< 2.0
< 2.0
<2.0
< 2.0
< 4.0
< 2.0
< 100
< 2,0

6.2
<2.O
< 2-0
4.0

< 1 .0

< 2.O

. t-,0
<  1 .0
< 1 .0
< 1 .0
<  t . 0
< 2.0
<  1 . 0
< 5 0
< 1-0

<  1 . 0
< 2.O

< 50.0
< L 0
< 1 .0
< 1 .0
<  1 . 0
' lo

< 5_0
< 3 .0

< 1 .0
< 1 .0
< 1 .0
< 1 .0

< 0.50

<  1 . 0

. OrO
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0
< 0.50
<25

< 0.50

<  1 . 0
< 2.0

< 50.0
< 1 .0
< 1 .0
< 1 .0
< 1 .0
' :o

< 5.0
< 3 .0

Xy lenes  ( to ta l )  <2 .0  <4-0  <2 .0  <20 <1.0  <20

Not€s:
GW = Grab Groundwder

All GrEb Groundwatr samples w€r€
collected from temporary wells.

-- : Not Analluld

Fg& = micrograms per liter

All sarnples were amlyzed for Volatile
Orgadc Compourds (VOCS) be BPA
Method 8260@).

I
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TABLE 6: GROT]NDWATER CIIEMICAL TEST RESULTS - Volttile Orgaric Compounds
Phase II Envirotrmcntal Site Assesrmeltt
Future Port Fleld Support Services CorDplex
Port of Oakhnd
Oaklatrd, Crlifornia

LOCATION
MATRD(
COLLECTION DATE
IINITS

MFC-35 Mrc-36 MFC-37 MFC-38 MFC-39 MFC40
GW GW GW GW GW GW

1t25/02 3/25t02 3t26/02 3126/02 )/27102 3/26102
pdL vElL pdL tlgtL tLdL ttdL

1, l, 1,2-Tetachloroethfle
I,1,1-Tdchloroethane
l, 1,2,2-Tetachlorcethatre
1 , I ,2-Trichloroethane
I , 1 -Dicbloroctbane

I , I -Dichloroethere

I , I -Dichloropropene

1,2,3-Trichlorobenzene
1,2,+Tri chlorobenzere
l,2,,f Trimethylbenzene
1,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane
I ,2-Dichlorobcnzen€
I ,2-Dichloroethane
I ,2-Dichloropropane
1,3,S-Trimethylbenzene
1,3-Dchlorobanzene
I ,3 -DichloroFopsne
I ,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanon{MEK)
2-Chloroethylviuyl ether
2-Chlorotoluene
2-Hcxanone
4-Chlorotoluene
4-Methyl-2-pentaaone (MIBK)
Acetone
Benzane
Brornob€nzete
Bromochlorometbane
Bromodichloromethane
Bronoform
Brcnronrethane
Carbon disulfide
Carbon tch-achloride
Chlombenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroeftere
cis-I,3-Dicl oropropene
Dibromochlorornethane
Dibromomsthane
Dichlorodifl uorornethane
di-Isopropyl Ether (DIPE)
Ethsrol
Ethyl ted-Butyl Ether (ETBE)

llexachlorobutadicne
lsopropylbenzen€
Methylene chloride
MTBE
Naphthalene

< 5 .0
< 5 .0
< 5.0
< 5 .0
< 5.0
< 5.0
< 5.0
<  l 0
<  1 0
< 5 ,0
<  l 0
< 5,0
< 5 .0
< 5 .0
< 5 .0
< 5 .0
< 5 .0
< 1 0
< 5 .0
< 5.0
< 500
< 5 0
< 5.0
< 500
< 5.0
< 500
< 500
8.0
< 1 0
< 1 0
< 5.0
< 5.0
<  l 0
< 5 0
< 5 .0
< 5.0
< 1 0
< 1 0
< 1 0
< 5 .0
< 5 .0
< 5 .0
< 5 .0
' : '

l 4
<  t 0

< 5 0
< 5 0
200

< 1 .0
<  1 . 0
<  1 , 0
<  1 . 0
< 1 .0
< 1 .0
< 1 .0
< 2.0
<2.0
< 1 .0
< 2.0
< 1 .0
< 1 .0
< 1 .0
< 1 .0
< 1 .0
< l -0
<2.0
< 1 .0
< 1 .0
< 100
<  l 0
<  1 .0
< 100
< 1 .0
< 100
< 100
< 1 .0
< 2.0
< 2,0
<  1 . 0
<  1 . 0
< 2.0
<  l 0
<  1 .0
< 1 .0
< 2.0
< 2.O
< 2.0
< 1 .0
< 1 .0
< 1 .0
<  1 . 0
...:,

<  1 .0
< 2,0
< 1 .0
<  l 0
130

< ?.0

<  1 . 0
<  1 . 0
<  1 . 0
< 1.0
' : '

-
< 2.0
. ._ '

< to.0

:
< 2.0

< 2.0
< 5.0
'j

<  1 . 0
< l -0
< 2 . 0
<  1 . 0
< 1 .0
<  1 . 0
< 2.0
< 2 . O
< 2.O
<1.0
< 1 .0
.:.0

< 2-0
< 200.0
< 2 , 0
' lo

<  1 . 0
<z .o

<  1 . 0
<  1 . 0
< 1 .0
< l -0
' : '

-
< 2.0
.r,:

' !:'
< 2.O

.'i.o
< 5.0' lo

< 1 .0
< 1 .0
<2.0
< 1 .0
< 1 .0
< l -0
<2.0
<2.0
< 2 , 0
<1.0
<  1 . 0
.-'-o

< 2.0
< 200.0
< 2-0
<  1 . 0

.i.o
<2,0

.i.o
< 1 .0
< 1 .0
< 1 .0
.-'-.0

. i.o
' : ;o

. io.o

< 1 .0
<  1 , 0
<  1 . 0
< 1 .0

" -10

.i.o

.:.0

. io.o

< 2.0 <2.0

< 2.0 < 2.O
< 5.0 < 5.0
'_t_'o '] o

< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 2 .0  <z .o
< 1.0 < 1.0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 2 .0  <2 .0
< 2.0 < 2.0
<2.0  <2 .0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
' . :o ' ]  o

2-6 < 2.0
< 200,0 < 200.0
< 2-0 < 2.0
< 1.0 < 1.0

< 1 .0
3.4

< 1 .0
< 2.0

I
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TABLE 6r GROUNDWATER CmMICAL TEST RESULTS - Volatilc OrgaDic CoEpoutrds
Pbas€ [I EuvirotrBe[tal Site Asse$ment
Future Port Field Support Servitas Complex
Port of Oakland

O ?T*i;l^l"-"
MATRIX
COLLECTION DATE
UNITS

MFC-35 MFC-36 MFC-37 MFC-38 MFC-39 MFC40
GW GW GW GW GW GW

3t25/02 3/25102 3/26/02 3/26/02 3/27/02 3/26102
pelL L\clL $e/L vslL ttgtL ltg.tL

(Continued)
n-Butylbenzetre
n-Propylbenzene
p-Isopropyltoluene
sec-But9benz€ne
Stlrene
tert-Amyl Ethyl Ether (TAME)
teft-Butylbenzene
Tertiary Butanol (1BA)
Tetrachloroethene
Toluene
t'ansl,2"Dichloroethele
bans- 1,3 -Dichloropropene
Trichloroethene
Trichlorofl uoromethane
Ttichlorotifl uoroethane
ViDyl acetate
Vinyl chloride
Xvlenes (Total)

1 9
16

<  l 0
I '

< 5.0

<  l 0

.  t .o
< 5.0
< 5 .0
< 5.0
< 5.0
<  l 0
< 5.0
< 250
< 5.0
<  l 0

< 2.0
< 2.0
< 2.0
< 2.0
<  1 . 0

< 2.0

.i.o
< 1 .0
< 1 .0
< 1 .0
< 1 .0
< 2.0
< 1 .0
< 5 0
< 1 .0
< 2.0

<  1 . 0
< 2 . 0

< 50-0
<  1 . 0
< 1 .0
< l -0
<  1 .0
.:.0

< 5-0
< 3.0
< 2.0

<  1 . 0
< 2.0

< 50.0
< 1 .0
<  1 . 0
< 1 .0
< 1 .0
.-'-.0

< 5.0
< 3.0
< 2.0

<  1 . 0  <  1 . 0
<2.0  <2 .0

< 50.0 < 50.0
< 1 .0  <  1 .0
< t .0  <  1 .0
< l -0  <  1 .0
< 1 .0  <  1 .0
.l.o .].0

< 5.0 < 5.0
< 3.0 < 3.0
< 2.0 < 2.0

Notasl

,l ff;H"::T:ffi,",","-
collected tom temporary wells.

- : Not Analfrcd

pg/L = micrograrn6 per liter

All ssnples were analyzed for Volaril€
Organic Compounds (VOC6) be EPA
Method 8260(8).

o
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TABLE 6: GROUNDWATER CHEMICAL TEST RESULTS - Volatile Organic €ompounds
Pbase II Eryironmenlal Slte Assessment
Futtrre Port Field Support Services Complex
Port ofOakland
Orkler4 Califoruis

LOCATION
MATRIX
COLLECTION DATE
UNTTS
l, 1, 1,2-Tetrachloroethane
I,l, l-Trichloroethane
1, 1,2,2-TetrachloroethanB
I , 1 ,2-Trichloroethane
I , 1 .Dichloroethane

I , l -Dichloroethene

I , l -Dichloropropene

1,2,3-Trichlorobeuene
1,2,4'Trichlorobenzene
1,2,4-Trimettrilbenzer€
1,2-Dibromo-3-qhloropropane
1,2-Dibromoethue
1,2-Dichlorobenzene
I ,2.Dichloroethane
1,Z-Dichloropropane
1,3,5-Trimetbylbenzene
1,3-Dichlorobenzere
1,3-Dichloropropane
I ,4-Dchlorobenzene
2,2-Dichloropropane
2-Butano!{MEK)

4-Chlorotoluene
4-Methyl-2-p€ntanone (MIBK)
Ac€tone
Benzene
Bronrobelzene
Bromochlorornethane

Bromoform
Bromomethane
Carbon disulfide
C{boD tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chlorqn€thane
cis- 1,2-DichlonethEne
cis- 1,3-Dichloropropene
Dibromochloromethale
Dibromomethao€
Dichlorodilluoromethane
di-Isopropyl Ether @lPE)
Ethanol
Ethyl rert-Butyl Ether (ETBE)
Ethylbenz€ne

MFC-45
GW

3/2Et02

<  1 . 0
<  1 . 0
< 1 ,0
<  1 . 0
. - ' .0

.l.o

.:.0

.T'
< 2.0

.i-.0
< 5.0'-1'o

< 1 .0

< 1 .0
< 1 ,0
< 1 .0
<  1 . 0'i'

-
< 2.0
' : '

. ,.0

< 2.0

.i.o
< 5.0
' ] o

<  1 .0
< 1 .0  <  1 .0
< 2.0 < 2.O
< 1 .0  <  1 .0
<  1 . 0  <  1 . 0
< 1 .0  <  1 .0
< 2.0 < 2.0
< 2 . 0  < 2 . 0
< 2.0 < 2.0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
'-t-o ' lo

<2.0  <  2 .0
< 200.0 < 200.0
<2.0  <  2 .0
<  1 , 0  <  1 . 0

<  1 . 0
< 2.0

< 1 .0
< 2.0

MFC-44
cw

3t26/02

'l lsH:#*:''*"

< 2.0
' :o

. a.O

< 2.0

.i.o
< 5 .0
..'-'o

<  I . 0
<  1 .0
< 2.0
<  1 . 0
< 1.0
< 1 .0
< 2.0
< 2 . 0
< 2.0
< 1 .0
<  1 . 0
' lo

< 2 . 0
< 200.0
< 2.0
' lo

< 1 .0
< 2.0

I ffi;lit"*ff:"*
Methylene cbloride
MTBE
Naphthalene

MFC4I
GW

3/26/02
ILgL
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LOCATION
MATRD(
COLLECTION DATE
I'NITS

MFC-44 MFC-45
GW GW

3126102 3/28102

TABLE 6: GROUNDWATER CEEMICAL TEST RESULTS - volatile or€aolc Compoulds
Phase II Ervironmertal Site Assessment
Future Port Field Suppori Servic€s Complex
Port of Oakland
Orldrnd, Californll

MFC-41
GW

3/26/02
pgL pdL *ilL

(Continued)

n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Amyl Ethyl Ether (TAME)
tqt-Butylbenzene
Tertiary Butanol (TBA)
Tetrachloroethene
Toluene
trans- 1,2-Dichloroethene
aans- I ,3 -Dichloropropele
Trichloroetheoe
Trichlorofl uoromethane
Trichlorotrifl uoroethane
Vinyl acstate
Vinyl chloride
Xvlenes (Total) < 2.0 < 2.0 < 2.0

Notr6:
GW = Grab Groundwater

All Grrb Groundwater sanples were
collected ftom ternporary well6.

- = Not Analyz€d

pg& = micrograms per lirer

All sanrples were anal@ for Volatile
Organic Compounds (VOC6) be EPA
Method 8260(8).

.i.o
< 2.0

< 50.0
< 1 .0
<  1 . 0
<  1 . 0
<  1 . 0
'l'o

< 5 .0
< 3.0

.i.o
< 2 . 0

< 50.0
13

<  1 . 0
< 1 .0
< 1 .0
'-:'o

< 5.0
< 3 .0

. l .o
< 2.0

< 50.0
< 1 .0
< 1 .0
< 1 .0
< 1 .0
.-'-'o

..
< 5_0
< 3.0

I
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TABLE 7: SOIL GAS CIIEMICAL TEST RESULTS -Volatile Organic Conrpounds
Phase II Environmental Site Assessment
Future Port Field Support Services Complex
Port of Oakland
Oakland, California

LOCATION
MATRD(
COLLECTION DATE
SAMPLE DEPTE fl)

T]NITS

MFC-o1
Soil Gas
3127102

4.0

MFC-03
Soil Gas
3127lO2

4.0

MFC.O5
Soil Gas
3t21t02

4.0

MFC-07
Soil Gas
3t27 /02

4.0

MFC-10
Soil Gas
3t27/02

4.0

MFC.13
Soil Gas
3tz1l02

4.0
'.tElL us,{- nglL ugil. trg/L \glL

1, 1, 1,2-Tetrachloroethane
1, 1, 1 -Tricbloroethane

1 , 1 ,2,2-Tetrachloroetlane
1 , 1 ,2-Tricbloroetbane
1 , I -Dichloroethane
I , I -Dicbloroethene

1,1-Dichloropmpene
1,2,3-Trichlorobenzene
1,2,4-Tricltlorobenzerne
1,2,4-Trimethylbe,nzene
1,2-Dibrono-3 -chloropropane
I ,2-Dibromoethane
1,2-Dichlorobenzene
1 ,2-Dichloroethaue
1,2-Dicbloropropa:re
1,3,5-Trirnethylbenzene
1 ,3-Dichlorobenzeue
1,3-Dichloropropanc
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Chlo(otoluene
4-Methyl-2-pentanone (MIBK)

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
<  1 . 0
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< i .0
< 1.0
< 0.50
< 0.50
< 1,0
< 5.0
< 0.50
< 0.50
<  1 . 0
<  1 . 0
<  1 . 0
1.4

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
<  1 . 0
< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< l_0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
<  1 . 0
<  1 , 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0

< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
<  1 . 0
< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
<  1 . 0
< 5.0

< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
<  1 . 0
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
<  1 . 0
<  1 . 0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
<  1 . 0
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
<  1 . 0
< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0,50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
<  i . 0
< 0.50
< 0.50
< 1.0
< 5_0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

Ac€toue
Benzene
Bromob€nz€ne
Bromochlommethane
Brornodichloromethane
Brosroform
Brornomethane
Carbon disulfide
Carbon tefachloride
Cblorobenzene
C'hloroethane
Chloroform
Chlommethane
cis- 1,z-Dichloro€thene
cis- 1,3-Dichloropropene

I Dibromocbloromethale
- Dibromomethane

Dicblorodifl uoromethane
F+L,,1L------
!utrvvr4rrrv

Hexachlorobutadiene
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TABLE 7l SOIL GAS CFrlnflCAI TEST RXSULTS -Volatile Organic Compounds
Phase II Enyironmental Site Assessment
Future Port Field Support Services Complex
Port of Oaklsnd
Oakland, California

LOCATION
MATRE
COLLECTIONDATE

SAMPLE DEPTII (')

UNITS

MFC-01
Soil Gas
3t27 t02

4.0

MFC-03
Soil Gas
3t27/02

4.0

MFC-05
Soil Gas
3t27 /02

4.0

MFC-07
Soil Gas
3lz7 /02

4.0

MFC-10
Soil Gas
3127 /02

4.0

MFC-13
Soil Gas
3t27t02

4.0
';rs/L ue/L nsJL ue/L uSII' rtL

(Continued)
Isopropylbenzene
Methylene chloride
MIBE
n-Butylbeuzene
n-hopylbenzene
Naphftalene
p-Isopmpyltoluene
sec-Butylb€nzene
Styrene
tsrt-Butylbenz€nc
Tetachloroethene
Toluene
tra:rs-1,2-Dichloroethere
trans- 1,3-Dichlolopropene
Trichloroethene
Tricblorofluoromethane
TrichlorotriJluoroetbane
Vinyl acetate
Vinyl chloride
Xylenes (Total)

< 0:50
< 5.0
< 5.0
<  1 . 0
<  1 . 0
<  1 . 0
< 1.0
<  1 . 0
< 0.50
< 1.0
< 0.50
< 0,50
< 0.50
< 0,50
1.6

<  1 . 0
< 1.0
< 2 5

< 0.50
< 0.50

< 0,50
< 5.0
< 5.0
< 1.0
< 1.0
< 1.0
<  1 . 0
< 1.0

< 0,50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< l -0
< 1.0
< 2 5

< 0.50
< 0.50

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50

1.4
2.1
< 2 5

< 0.50
< 0.50

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
< 0.50

< 0.50 < 0.50
< 5.0 < 5.0
< 5.0 < 5.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 0.50 < 0.50
< 1.0 < 1.0
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50.< 

0.50 < 0.50
< 0.50 < 0.50
<  1 . 0  <  1 . 0
<  1 . 0  <  1 . 0
< 2 5  < 2 5

< 0.50 < 0.50
< 0.50 < 0.50

Notes:

(1) Soil Gas saryles collect€d at an
average depth of 4.0 feet below ground
surface ftgs).

pg/L : micograms per liter

Sarples were analyzed for Volatile
Organic Co4ormds (VOCs) by EPA
Method 8260 (B).

,l
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TABLE 7: SOIL GAS CmMICAL TEST RESIJLTS -Volatile Organic Compounds
Phase II Endronmental Site Assessment
Future Port Field Support Services Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX
cor.r,ncTloN DATE

SAMPLEDEPTE{I)
I]NITS

MFC.I4
JOU UaS

3t27 t02

4.0

MFC-15
Soil Gas
3/26t02

4.0

MFC-16
so uas
3t26t02

4.0

MFC-17
Soil Gas
3t26t02

4.0

MFC-18
Soii Gas
3t26t0?

4.0

IVIFC- l9
Soil Gas
3D6102

4.0

ugil !Et!- ugil- u,glL uglL \g/L
1, 1, 1,2-Tetachloroethane
1, 1, I -Trichioroethane

I , 1 ,2,2-Tetrachloroethane
1, 1,2-Trichloroethane
I , 1 -Diohloroetbaae
1 , 1 -Dicbloroethene
I , 1 -Dicbloropropene
1,2,3-Trichlorobenzene
1,2,4-Tricblorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3 -cbloropmpaae
1 ,2-Dibromoethane
1,2-Dicbloroberzene
I,2-Dicl oroethane
I ,2-Dichloropropane
1,3,5-Trimethylbeozene
I ,3-Dichlorobenzene
1,3-Dichloropropaae
I ,.1-Dicblombenzene
2,Z-Dichloropropane
2-Butanone(MEK)
Z-Chlomethylvinyl ether
2-Chlorotoluene
2-Hexanolc
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethale
Ca$on disulfide
Carbon tetracbloride
Cblorobenzene
Chloroethane
Cblomform
Cbloromethane
cis-1,2-Dichloroetheae
cis- 1,3-Dicbloropropene

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.O
< 1.0

< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0_50
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
< 1.0

< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0
0.88
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5-0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 2 . 5
< 2.5
< 2.5
< 2 . 5
< 2 . 5
< 2.5
< 2 . 5
< 5.0
< 5.0
< 2 . 5
< 5.0
< 2 . 5
< 2 . 5
< 2.5
< 2.5
< 2.5
< 2.5
< 5.0
< 2.5
< 2.5
< 250
< 2 5
< 2.5
< 250
< 2.5
< 250
<250
170
< 5.0
< 5.0
< 2 . 5
< 2.5
< 5.0
< 2 5
<2.5
<2.5
< 5.0
< 5.0
< 5.0
< 2.5
< 2.5
< 2.5
< 2.5
< 2.5
7.1

< 5.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
0.56
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0-50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
<  1 . 0

< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
< 0.50
< 0.50
< 5 0
< 5.0

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0
1.7

<  1 . 0
<  1 . 0
< 0.50
< 0.50
<  t . 0
< 5.0
< 0.50
< 0-50
<  1 . 0
<  1 . 0
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0-50
< 0.50
< 0.50
< 1.0
< 1.0
0.57
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0-50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0
lz

< 1.0
< 1.0
< 0.50
< 0.50
<  1 . 0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
6.8

< 1.0

O 3liffi:#ffiT*"
Dichlorodifl uoromethane
Ethylbenzene
Hexachlorobutadiene
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TABLE ?: SOIL GAS CI{EMICAL TEST RESULTS -Volatile Organlc Compounds
Phase II Environmental Site Assessm€nt
Future Port Field Support Services Complex
Port of oakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
SAMPLE DEPTE {I}

MFC-14
50It uits

3t27 toz
4.0

MFC-15
Soil Gas
3n6102

4.0

MFC-16
Soil Gas
3t26t02

4.0

MFC-17
Soil Gas
3/26102

4.0

MFC-18
Soil Gas
3tz6/0?

4.0

MFC.I9
Soil Gas
3126/02

4.0

o

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
< 1.0
< 2 5

< 0.50
< 0.50

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
<  1 . 0
<  1 . 0
<  1 . 0
< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1-0
<  1 . 0
< 2 5
73

< 1.0

<2.5
< 2 5
< 2 5
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 2 . 5
< 5.0
< 2-5
< 2.5
< 2.5
< 7-5
< 2.5
< 5.0
< 5.0
< 130
< 2.5
t4

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1_0
<  1 . 0
< 0.50
< 1.0
< 0.50
0.54

< 0.50
< 0.50
< 0.50
< 1.0
< L 0
< 2 5

< 0.50
L.2

< 0.50
< 5.0
< 5.0
<  1 . 0
< I .0
< 1.0
< 1.0
<  1 . 0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5
43

<  1 . 0

. . ,

< 5.0
<  5 . 0
<  1 . 0
t t

< 1.0
< 1.0
L Z

< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
t <

(Continued)

Isoptopylbenzene
Methylene cbloride
MTBE
n-Butylbenzene
n-Propylbeuene
Naphthalene
p-Isopropyltoluene
sec-Butylbenzene
Styr€ne
tert-ButylbeDzetre
Tetrachloroethene
Toluene
trdns-1,2-Dich.loroethene
tra.ls-1,3 -DicbloroFopene
Trichloroethene
Trichlorofluoromethane
Trichlorotrifl uoroetbane
Vinyl acetate
Vbyl chloride

Noter:

( I ) Soil Gas sarrples collected at ar
average depth of4.0 feet below grouad
surface (bgs).

pgll- = micograas per liter

Sarples were analyzed for Volatile
Organic Coryounds (VOCs) by EPA
Metbod 8260 (B).

t
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TABLE 7: SOIL GAS CHENtrCAL TEST RESULTS -Volatile Organic Compounds

Phase II Enyironmental Sit€ Assessment
I'uture Pori Field Support Services Complex
Pon of Oaklsnd
Oakland, California

LOCATION
MATRIX
COLLECTION DATE

SAMPLE DEPTII (')

UNTTS

MFC.23
Soil Gas
3128102

4.0

MFC-z8
Soil Gas
3tz8/02

4.0

MFC.29
Soil Gas
3/28102

4.0

MFC-31
Soil Gas
3125t02

4.0

MFC-33
Soil Gas
3lzs/02

4.0

MFC.35
Soil Gas
3/25t02

4.Q

l, 1, 1,2-Tetrachloroethane
1, l, 1 -Trichloroetbane

I , I ,2,2-Tetacbloroetbane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
I , 1 -Dichloroethene

I , I -Dicbloropropene
1,2,3 -Trichlorobenzene

1,2,4-Tricblorcbenzene
1,2,4-Trimcthylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
I ,2-Dicblorobenzene
I 2-Dichloroethane
I ,Z-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dicblorobenzene
1,3-Dicbloropropane
1 ,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chlomethylvinyl ether
z-Chlorotoluenc
2-Hexanone
4{hlorotolu€ne
4-Methyl-2-penanone (MIBK)
Acetone
Benzene
Bromoberzene
Bromocblorometbaqe
Bromodicblorometbane
Bromoforn
Bromornethane
Carboa disuLfide
Carbon tetracblodde
Chlorobenzeue
Chloroethane
Chloroform
Cl orometbane
cis-1,2-Dichloroethene
cis- 1,3-Dichloropropene
Dibromocblorometlrane
Dibromomethane
Dichlorodifl uoronethane
Ethylbenzene
Hexacblorobutadiene

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 0.50
< 1,0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< l -0
< 1.0
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0-50
< 0.50
< 0.50
< 1.0
<  1 . 0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0-50
< 0.50
< 1.0

< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
<  1 . 0
< 1.0
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0,50
< 0,50
< 0.50
< 0.50
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 5 0
< 5.0

< 0.50
< 5 0

< 0.50
<  5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0
1.0

< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
<  1 . 0
< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0,50
< 5 0
< 5 0

< 0.50
<  1 . 0
<  1 . 0
< 0.50
< 0.50
<  1 . 0
< 5.0
< 0.50
< 0.50
< l -0
<  1 . 0
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  i . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 0.50
<  1 . 0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< J U

< 5 0
0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
<  1 . 0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0,50
< 0.50
< 1.0

I
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TABLE 7: SOIL G,{S CruMICAL TEST RESIJLTS -volatile Orgadc Compounds
Phase II Environmental Site Assessment
Future Port Field Support Services Compler
Port of Oakland
Oaklsnd, California

LOCATION
MATRIX
COLLECTION DATE

SAMPLE DEPTH O)

I]NTTS

MFC-23
Soil Gas
3/28/02

4.0

MFC-z8
Soil Gas
3t28102

4.0

MFC-29
Soil Gas
u28/42

4.0

MFC-31
Soil Gas
3t25/02

4.0

MFC.33
Soil Gas
3lz5/02

4.0

MFC.35
SO UAS

3t25/02

4.0
luiglL ug/L ttg/L rrylL ugll- 'tgI-

(Continued)

Isopropylbenzene
Methyleae cbloride
MTBE
n-Butylbenzene
n-hopylbenzene
Naphthalene
p-Isopropyltoluene
sec-Butylbeuene
Styrene
tert-Butylb€!z€ne
Tet"acbloroethene
Toluene
trars- 1,2-Dichloroethene
trans- 1,3-Diclloropropene
Trichloroethene
Trichlorofl uoromethane
Tricblorotrifl uoroethane
Viryl acetate
Vinyl chloride

< 0.50
< 5.0
< 5,0
<  1 . 0
<  1 . 0
<  1 . 0
< 1.0
<  1 . 0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
<  1 . 0

< 0.50
< 5.0
< 5.0
< 1.0
<  1 . 0
< 1.0
< 1.0
<  1 . 0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
<  1 . 0
< 2 5

< 0.50
<  1 . 0

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 0.50
< 1.0

< 0.50
< 0.50
< 0,50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
< 1.0

< 0.50
< 5.0
< 5,0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
< 1.0

< 0.50
< 5.0
< 5.0
< 1.0
<  1 . 0
<  1 . 0
<  1 . 0
< 1.0
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
< 1.0
< 2 5

< 0.50
< 1.0

< 0.50
< 5.0
< 5.0
<  1 . 0
<  1 . 0
< 1.0
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
< 1.0Xvlenes (Toal)

Notes:

(1) Soil Gas saryles collected al an
average depth of4.0 feet below grotmd
surface (bgs) .

pgll = micograms per liter

Sanrples were a.nalyzed for Volatile
Organic Corryourds (VOC$ by EPA
Metlod 8260 (B).

t
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TAILE ?: SOIL GAS CIIEMICAI TEST RESULTS -Volatile Organic Conpounds
Phase II Environmental Site Assessment
Future Port Field Support Services Complex
Port of Oakland
Oakland, Cslifornia

LOCATION
MATRD(
COLLECTION DATE
SAMPLE I'EPTH O)

I]NITS

MFC.36
Soil Gas
3t28t02

4.0

MFC-37
Soil Gas
17340

4.0

MFC-38
Soil Gas
3t28/02

4.0

MFC.41 MFC45
Soil Gas Soil Gas
3t28t02 3/28/02

4.0 4.0
trs/L uelL 'ogL rtgll- ,tglL

l, 1, 1,2-Tetracbloroethane
1,1,1-Trichlomethane
I , 1 ,2,2-Tetracblometbane
1 , 1 ,2-Tricbloroethane
1, I -Dicbloroetbane

1,1-Dichloroethene
1 , 1 -Dicbloropropene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobeuene
1,2,4-Trimethylbenzene
1,2 -Dibromo-3-cliloropropane
I ,2-Dibromoethane
1 ,2-Dicblorobemzene
1 ,2-Dichloroethane
I ,2-Dicbloropmpane
1,3,5-Trimethylbenzene
1 ,3-Dichlorobenzene
I ,3-Dichloropropane
1,4-Dicblorobeuene
2,2-Dichloropropane
2-Bulanon€(MBK)
Z-Chloroethylvinyl etler
2-Chlorotolu€ne
2-Hexanone
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Aceioue
Benzgne
Brornobenzene
Brornochlorometbaae
Bromodichloromethane
Bromoform
Bromornethane
Carbon disuLfide
Carbon tetacbloride
CblorobeuzEne
Chloroethane
Cbloroform
Cbloronrethane
cis- 1 ,2 -Dicbloroethene
cis- 1,3-Dichloropropene
Drlromocbloromethane
Dibmmomethane
Dicb.lorodifluorometbane
Ethylbenzene
Hexachlorobutadiene

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0-50
< 0.50
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 5 0
< 5.0

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0

< 0.50
< 0.50
< 1.0
< 1.0
<  1 , 0
< 0.50
< 0.50
< 0_50
< 0.50
< 0.50
< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0
0.53
< 1.0
<  1 . 0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0

< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1,0
< 1.0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< t .0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0

< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< i .0

< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
<  1 . 0
< 0.50
< 0.50
< 1.0
< 5.0
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
<  1 . 0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 0.50
< 0.50
< 5 0
< 5.0
< 0.50
< 5 0

< 0.50
< 5 0
< 5 0

< 0.50
< 1.0
<  1 . 0
< 0.50
< 0.50
<  1 . 0
< 5.0

< 0.50
< 0.50
< 1.0
< 1.0
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0
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TABLE ?: SOIL GAS CI{EMICAL TEST RESIJLTS -Volatile Organic Compounds
Phase II Environmental Sit€ Assessment
Future Port Field Support Services Complex
Port of Orkland
Orkland, California

LOCATION
MATRIX
COLLECTION DATE

SCMPLE DEPTH O)

I]}IITS

MFC-36
SoiI Gas
3/Z8t\Z

4.0

MFC-37
Sorl Gas
37340

4.0

MFC-38
Soil Gas
3/28t02

4.0

MFC41
Soil Gas
3128/02

4.0

MFC-45
Soil Gas
3128102

4.0

rs/L ue[L rgL ':;glL ttc/L
(Continued)

Isopropylbenzene
Methylene cbloride
MTBE
n-Butylberuene
u-hopylbenzcne
Naphthalene
p-Isopropyltoluene
sec-ButylbeDzene
Stfen€
tert-Butylb€nzene
Tetacbloroetlene
Toluene
tra$- 1,z-Dichloroeth€ne
trans- 1, 3-Dicbloropropen€
Tricbloroethene
Trichlorofl uoromethaue
Tricblorotifluoroethane
Vinyl acetate
Vinyl cbloride

< 0.50
< 5.0
2l

< 1.0
< 1.0
<  1 . 0
<  1 . 0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0-50
< 1.0

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
< 1 . 0 .
<  1 . 0
< 1.0
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
<  1 . 0

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
<  1 . 0
< 1.0
<  1 . 0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
< 1.0

< 0.50
< 5.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 0.50
< 1.0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
< 1.0

< 0.50
< 5.0
< 5.0
<  1 . 0
< 1.0
< i .0
< 1.0
< 1.0
< 0.50
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
<  1 . 0
< 2 5

< 0.50
<  1 . 0

Notes:

(l) Soil Gas sarrples coll€cted at ar
average depth of4.0 fect below ground
surface (bgs).

FglL = micograms per liier

San4les were aaalyzed for Volatile
Organic Corpourls (VOCs) by EPA
Method 8260 @).

I
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TABLE 8: SOIL CHEMICAL IT,ST RESULTS - Sennvobtile Organic Compoutrds
Phase Il Euvirotrmetrtsl Site Assessme
Future Port Flcld Support Services Compler
Port of Oakland
Oekl.snd Crlfforria

LOCATlON
MATRD(
COLLECTION DATE
DEPTII (I)

1,2-Dichlorobenzene
1,3-Dichlorobenzene
I ,4-Dchlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorcphenot
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4.Dinitrophenoi
2,4-DiDitotolu€Ee
2,6-Dinitrotolu€oe
z-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitophemol
2-MethytnQhthalene
2-Meihylphenol
2-Niiroanilire
2-Nibophenol
3,3-Dichlorobenzidiae
3-Niboaniline
4-Bromophenyl phenyl ether
4-Cbloro-3 -methylphenol
4-Chloroaniline
4-Ctlorophenyl phenyl ether
4-Methlphenol
4-NiboaniliDe
4-Nitrophenol
Acenapbthene
Acenaphthylene
Anthracerc
Beflzo(ahntbracene
Benzo(ahyrene
BeDzo(b)fluoranthEne
Berzoft,h,i)pErylene
B€nzo(k)fluoEnth€ne
B€nzoic acid
Benzyl alcohol
Bis(2-chloroethory) methare
Bis(2-chloroethy')ether
Bis(2-chlorcisoFopyl) ether
bis(2-Ethylh€xyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-tr-octyl phthalate
Dibenzo(4b)anthncme

MFC41 MFC-02
Soil Soil

3/21/02
iol,c(')

312' 02

coMP ('1)

lvtrC-03
Soil

3mt0z
cor4P ('z)

MFC-04
Soil

3/26t02

cotr.f p)

UNITS mg^g me/kg nelkg nu/ke
t:.+-fri"ttto-U*6i <1.7 <0.067 <0.13 <l'3

< l. '7
<  1 . 7
< l. ' l
< 1 .'l
< 1,'1
<  1 .7
< l. '7
< 8.3
< l .?
<  1 .7
< l. '7
<  1 .7
< 8.3
< 1 .7
< 7 .7
< 8.3
< 1 .7
< 4.3
< 1 .7
< 4.3
<4.3
< 1 .7
<4.3
< r .7
< 8,3
< 8.3
< l. '7
< l. '7
< l. ' l
<  r .7
< r. '7
<  1 .7
< l, '7
<  7 .7
< 8.3
< 4.3
< 4.3
< 1 .7
< 1 .1
< 8.3
< 4.1
< 1 .1
< 4.3
< 4.3
<  l ; 1

< 0.06'1
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.33

< 0.067
< 0 .17
< 0.06?
< 0 .17
< 0 .17

< 0.067
< 0 .17

< 0.067
< 0.33
< 0.33

< 0.067
< 0.061
< 0.067
< 0.067
< 0.067
< 0.06'l
< 0.067
< 0.067
< 0.33
< 0 .17
< 0 .17

< 0.067
< 0.06"1
< 0.33
< 0-l'7

< 0.067
<  0 . 1 7
<  0 . 1 7

< 0.067

< 0 .13  <  1 .3
< 0 .13  <  1 .3
< 0 .13  <  1 .3
<0.13  <  1 .3
< 0 . 1 3  <  1 . 3
< 0 .13  <  1 .3
< 0 .13  <  1 .3
< 0.66 < 6.6
< 0 .13  <  1 .3
< 0 .13  <  1 .3
< 0 .13  <  1 .3
< 0 .13  <  1 .3
< 0.66 < 6.6
< 0 .13  18
< 0 .13
< 0.66
< 0 .13
< 0.34
< 0 . t 3
< 0.34
< 0.34
< 0 .13
< 0.34
< 0 .13
< 0.66
< 0.66
< 0 .13
<  0 . 1 3
< 0 . t 3
<  0 .13
< 0 .13
< 0 .13
< 0 .13
<  0 . 1 3
< 0.66
< 0.34
<o.34
< 0 .13
<  0 . 1 3
< 0.66
< 0.34
<  0 . 1 3
< 0.34
< 0.34
< 0 .13

< 1 .3
< 6-6
< 1 .3
< 3.4
< 1 .3
< 3.4
< 3.4
< 1 .3
< 3.4
< 1 .3
< 6.6
< 6.6

l4
<  1 .3

12
4.O

< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 6.6
< 3 .4
< 3.4
< t .3
<  1 .3
< 6.6
< 3 .4
2.9

< 3.4
< 3.4
<  1 . 3

.f Dibenzofirra < l.'l < 0.067 < 0.13 8.5
'! oi"tlytpttnahre <4.3 <0.1? <0.34 <3-4

Di$Ethyl phthalate <4.3 <0.1't <0.34 <34
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TABIE 8t SOIL CSEMICAL TEST RESULTS - Semivolatile Orgatric compounds
Phase II Envirotrmental Slt€ Ass6smert
F[ture Port Ftetd Support Services Complex
Port of OrkhDd
Oaklud, California

IJNITS mgrlg mg/kg mg&g ng/kg
Fluoranthene <1.7 < 0.067 <0.13 15

LOCATION
MATRU
COLLECTION DATE
DEPTS (I)

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1,2,3-cd)prene
lsophorone
N-Nitoso-di-n-Fopylamine
N-Nitrosodiphenylanine
Naphtbalerc
Nitrobenz€ne
Pentachlorophenol
Phenantlrrene
Pbcnol
Pyfqne

< 0 .13  <  1 .3
< 0 . 1 3  <  1 . 3
< 0.34 < 3.4
< 0 .13  <  t .3
<0.13  <  1 .3
< 0 .13  <  1 .3
< 0 .13  <  1-3

MFC-0t
Soil

312',7 t02

colvf (2)

MFC-o2
Soil

1/27t02
coMP (')

MFC-03
Soil

3t27 t|z
coMP (2)

< 0.13

MFC-04
Soil

3t26t02

coMP {2)

5.9

<  1 . 7
< l. ' l
<  1 .7
< 4.3
< 1 .7
< 1 .7
< 1 .7
< 1 .7
< 1 .7

' < 1 . 7

<  7 . 7
< 8.3
< 1 .7
< 1 .7
<  1 . 7

< 0.067
< 0.067
< 0.067
<  0 , 1 7
< 0.067
< 0.067
< 0.067
< 0.061
< 0.067
< 0.067
< 0.06?
< 0.33

< 0.067
< 0.067
< 0.06?

< 0.13
< 0.13
< 0 .13  <  1 .3
< 0.66
< 0.13
< 0.13
< 0.13

< 6.6
36

< 1.3
15

Notes:

( 1) Soil mmples collected in six-inch
tubes prior to cornpositing,

(2) COMP = Conpositc Samples;
samplcs fiom lhis location werc
cornposited into one sarnple for this
malysis.

mglkg = millisrdrts per kilogram

Salrplcs wcre anallzed for Somivoltile
Olganic Conrpounds (SVOCS) by EPA
Meflod 82?0.

I
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TABLE E: SOIL CEEMICAL TEST RESIJLTS - Semivolatile Orgatric Compoutrds
Phase II Etrvirormental Slte Assessmelt
Future Port Fleld Support Servic€s Complcx

MFC-05 MFC-06 MFC-07 MFC48
Soil Soil Soil Soil

1/26/02 1/26t02 3126/02 3/26102

coMP ('z] coMP (21 coMP (')coM! (2)

rnC/kC mg/tg rndkg mgAg

I i:rffH;:-*
LOCATION
MATRD(
COLLECTION DATE

DEPTE (1)

TINITS

I

< 0.67
< 0.61
< 0.67
< 0.67
< 0,67
<0.6 '7
<0.67
<0.67
< 3.3

< 0.67
< 0-6'l
< 0.67
< 0-67
< 3 .3
< 0.67
< 0.67
< 3.3
< 0.6?
< 1 .'1
< 0.67
<  1 . 1
< | .'7
< 0.67
< 1 .'1
< 0.67
< 3 .3
< 3 .3

< 0.67
< 0.67
< 0.6?
<0.67
< 0.6?
< 0.67
< 0.67
< 0.67
< 3 .3
<  1 . 7
<  1 . 7
< 0.6'l
< 0.67
< 3.3
< 1 .7
< 0.67
<  1 . 7
< l-'l
< 0.6'l
< 0.67
< I. '7

< 0.67
< 0.67
< 0.67
< 0.6'7
< 0.67
< 0.67
< 0.6'7
< 0.6'1
< 3.3
< 0.67
< 0.67
< 0.67
< 0.67
<3.3
< 0.67
< 0.67
< 3,3
<0.67
< l. '7
< 0.67
< 1 .7
< 1 .7
< 0.67
< t-7
<0.67
< 3 .1
< 3.3
< 0.67
< 0.67
< 0.67
< 0.67
<0.67
< 0.67
< 0.67
< 0.67
< 3 . 3
< 1 .7
< 7.',7
< 0.67
< 0.67
< 3 .3
< 1 .?
< 0,6?
< l. ' l
< l. '7

< 0.67
< 0.67
< l. '7

< 0.67
< 0.67
< 0.67
< 0.6'1
< 0.67
< 0.67
< 0.67
<o.6'7
< 3 . 3

< 0.67
< 0.61
< 0.6'l
< 0.67
< 3.3

< 0,67
< 0-67
< 3.3

< 0.67
< 1 .7

< 0.6?
< 7 .7
< 1 .7
< 0.67
< 1 .7

< 0.67
< 3.3
< 3.3

< 0.67
<0.67
< 0.67
< 0.6'l
< 0.67
< 0.67
< 0.67
< 0.67
< 3.3
< 1 .7
<  1 . 7
< 0.67
< 0.6'7
<  3 .3
< l. '1
< 0.61
< 1 .7
<  1 . 7
< 0.67
< 0.61
<  1 . 7

< 1 .3
<  1 . 3
<  1 . 3
< 1 ,3
< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 6 .6
<  1 . 3
<  1 . 3

<  1 . 3
< 6.6
<  t . 3
<  1 .3
< 6 .6
< 1 .3
< 3 . 4
< 1 .3
< 3 . 4
< 3 , 4
< 1 .3
< 3,4
<  1 . 3
< 6 . 6
<6.6
<  1 . 3
< t .3
< j . J

< 1.3
< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 6.6
< 3 .4
< 3.4
< 1 .3
< 1 .3
< 6.6
<3.4
< 1 .3
< 3.4
< 3 .4
< 1 .3
<  1 . 3
< 3 .4

1 ,2,4-Tlichlorobetrz€ne
1 ,2-Dichlorobenzene
I ,3-Dichlorcbsnz€ne
1,4-Dichlorobeneene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2y'-Dichlorophenol
2,4-Dimetbylphenol
2,4-DinitropheDol
2,4-Dinitotoluene
2,6-Dinihotoluene
2-Chlororlaphthalene
2-Chlorophenol
2-Methyl-4,6dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Niboaniline
2-Nitrophetrol
3,3-Dcl orobenzidine
3-Nitoanilinc
4-Bromophenyl phenyl eth€r
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Mcthylphcnol
4-Nitromiline
4'Nitrophenol
Acemphthene
Acenaphrhylcne
Anthlac€nc
Benzo(a)anthracene
Bem(a)pyrene
Benzo(b)fluoranthene
Benm(g,h,i)perylene
Benzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) mcthane
Bis(2-chloroethyl)ethcr
Bis(2-chloroisopropyl) ether
bi6(2-B$ylh€xyt) phthalat€
Butyl benzyl phthalate
Chrysene
Din-butyl phthalate
Di-n-octyl phthalate
Dibenzdqh)anthracene
Dibenzofi|ran
Diethyl phthalate
Dimethvl Dhthalate <l:t <1.7 <l' '1 <3.4I
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TABLE 8: SOIL CHEMICAL TEST RESULTS - Semtv0lttlle Orgrsic Compoutdt
Phase Il Environmerial Site Assessmelt
Future Port Fleld Strpport Services Compler
Port of Oaklrtrd
Oaklan4 California

UNITS mg/kg mg/kg mg,4q me^g
Fluoranthene <0.67 <0.61 < 0.67 < 1.3

LOCATION
MATRfi
COLLECTION DATE

DEPTH {t)

Fluorcne
Herachlorobenzene
H€N(acl orobutadiere
Hexachlorccyclopentadiene
Hexachloroethale
Indeno(1,2,3-c,d)pyrene
IEophorode
N-Nif oso-di-n-propylamine
N-Nibosodipheuylatnine
Naphthaleoe
Nitobenzgne
P€[tachloropherol
Phena$thrcIle
Phenol

MFC-05
Soil

3t26t02

coMP (r)

MFC-06
Soil

3126/02

coMP t2)

MFC-07
soll

3/26102
coMP ('z)

< 0.6?

<0.67

MFC-o8
Soil

3t26t02
coMP (1)

< 1 .3< 0.67
< 0.67
< 0.6?
<  l . J

< 0.6?
< 0.67
< 0.67
< 0.67
< 0.6?
< 0.6?
< 0.67
< 3 . 3

<4.67
< 0.67

< 0.6?
< 0-6'l
< o.6't
<  1 . 7
< 0.67
< 0 .67
< 0 . 6 7
<0.67
< 0.67
< 0.67
< 0.67
< 3 . 3
< 0.6?
< 0.67

< 1 .3
< 3.4
< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 6-6

< 0 .67  <  1 .3
< 0.67
<  1 . 7

<0.67
< 0.61
< 0.67
< 0.67
<0.67
<0.67
< 0.67
< 3.3

<0.67  <  1 .3

Pvrene <0.61 < 0.67 < 0.67 < 1.3

Notes!

(l) Soil samplcs collected in six-inch
tubes prior to compositing.

(2) COMP = Couposite Sanples;
Eatrrples from Olis location we{e
cqrrposited into otre sarnplc for this
anal,sis.

mg/kg = niuigratns per kilogram

Sarnples were aoalyzed for Semivoltile
Oryanic Co rpounds (SVOCo by EPA
Method 8270.

<  1 .3

,l
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TABLE 8: soIL CEEMICAL TEST RESULTS - semivolatile Orgadc compounds
Pbase lI Envirotrmertrl SIte Ass€ssment
Fuhtre Port Field Support Services Compler
Port of Orklrtrd
0aklard. Callforuia

LOCATION
MATRIX
COLLECTION DATE
DEPTH (I}

MFC-09
Soil

3/26t02
coMP ('?)

MFC-10
Soil

3/27 t02

coMP (')

MFC-I l
soll

3/27t02

colvf (2)

MFC-12
Soil

1126/02

coMP ('?)

IJNITS mp/kc mg/ke mg,fte rnlkg
<0 6'.' < 1"1

I ,2-Dichlorobenzene
I ,3 -Dichlorobenzene

I ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4, 6-Trichlorophenol
2,4-Dichlorophenol
2y'-Dimethylphenol
2y'-Dinitophenol
2,4-Dinitotoluene
2,6-DiDitrotoluene
24hloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dilitophenol
Z-Methylnaphthalene
2-Methylphenol
2-Nitrosniline
2-Nitophenol
3,3-Dchlorobenzidine
3-Nitroadline
+Bromophsryl phqlyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroanilinc
4-Nitrophcnol
Acenapbtbene
Acenaphthylene
Anthracen€
Benzo(a)fithrac€ire
Benzo(a)pyrene
BenzoO)fluontrtbetr€
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chlorcethyl)€ther
Bis(2-chloroisoFopyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-bufyl phthalate
Di-n-octyl phthalate

< 0-061

< 0.067

< 0.067 < 0.6?

< 0.67
<0.67
<0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 3.3
< 0.67
< 0.67
< 0.67
< 0.67
< 3.1
< 0.67
< 0.67
< 3.3
< 0.67
< 1 .7

< 0.67
< 1 .7
< l. '7
<0.67
< 1 .1

< 0.61
< 3 .3
< 3 .3

<o.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0-67
< 0-67
< 3.3
< l -1
<  1 .7
< 0.67
< 0.67
< 3.3
< l .?

< 0.67
<  l , ?
< | ."1
< 0.67
< 0.61
<  1 . 7
< 1 .7

< 0.067
< 0-067
< 0-067

< 0.067
< 0.06?
< 0.33

< 0.1'l
<  0 ,17
< 0-067
< 0 .17

< 0.067
< 0.33
< 0.33

< 0.061
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.067
< 0-067
< 0.33
<  0 . 1 7
< 0 . 1 7

< 0.067
< 0.067
< 0.33
< 0 .17

< 0,06?
< 0-17
< 0 .17

< 0.067
< 0.067
<  0 . 1 7
< 0 .17

< 1 .7
<  t . 7
<  1 .7
< l -1
<  l -7

<  1 . 7
< 8 .3
< 1 .7
<  | ; 7
<  1 .7
<  l . ?
<  8 .3
<  | ; 7

< 0.067 <0.67
< 0.067 < 0.67

< 0.67
< 0.067 <0.67
< 0.33 < 3.3
< 0.067 <0.61
< 0.067 <0.67

<0.6'1
< 0.67
< 0.67

< 0.6?
< 0.6'1
< 3.3

< 0.67 < 1.7
< 0.067 <0.67

< 0.33 < 3.3

< 0 .17  <  1 .7
< 0.067 < 0.6?

< 1 .7
< 1 ,7
< 0.6'l
<  1 .7
< 0.67
< 3.3
< 3.3
< 0.67
< 0.67
< 0.67
< 0.67
<0.67
< 0.67
< 0.67
< 0.6'7
<  3 .3
<  l ; 7
<  1 . 7
< 0.67
< 0.67
< 3 .3
< 1 .7
< 0.6'1
<  1 .7
< 1 .7
< 0.67
< 0.67
<  1 , 7
<  1 . 7

< 8 .3
<  l . ?
< 4.3
< t. '1
<4.3
< 4-3
<  1 . 7
< 4.3
< 1 .7
< 8.3
< 8.3
< 1 .7
< r-7
< t .7
<  1 .7
< 1 .7
<  1 , 7
< 1 .',]
<  1 .7
< 8 ,3
< 4.3
< 4.3
< 1 ,7
< 1 .7
< 8.3
<4.3
< l. '7
<4.3
<4.3
< l . ' l
< l. '1
< 4.3
< 4.3

D iberuo(a,h)anthracene

O B::,ffim".
Dimethvl Dhihalate
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TABLE 8: SOIL CmMICAL TEST RESULTS - Scmivolrtile Organic Compourds
Phase II Eavironmetrtrl Sit€ Assessment
Future Port Field Support Services Complex
Port of Oskhnd
Oaruan4 Califortriq

coMP (!) coN,f {')
UNITS . mg&g me/kg m8,4q rneAg
Fluoranthene <0.67 <0.067 <0'6'l < l.'1

<0.67 < l-1
< 0.67 < l-7

LOCATION
MATRfi
COLLPCTION DATE
DEPTE (I)

Fluorefle

Hexach.lorobutadiene
Hexachlorocyclopentadiene
Hexaciloroethane
Indeno( 1,2,3<,d)plrene
Isophorcne
N-NitrosG di-n-propylaEinc
N-Nitosodipherlylamine
Nsphthalene
Nitobenzene
Penracl orophenol
Phenanthens
Phenol

MFC-09 MFC- l 0
Soil Soil

3t26t02 3/27102

MFC-I I
Soil

3127102

co[@ e)

< 0.67
< 1 .7
< 0-6'7
< 0.67
< 0-67
< 0.6?
< 0.67
< 0.67
< 0.6'l
<  3 .3
< 0.6'7
< 0.67

MFGI2
Soil

3t26102

coMP {2)

< 0.67
<0.67
< 0.6'7
<  1 .7

<0.67
<o.67
< 0.67
<0.67
< 0.67
< 0.67
< 0.6'l
< 3.3

< 0.67
< 0.67

< 0.067
< 0.067
< 0.067
< 0 .17
< 0.06'l
< 0.067
< 0.067
< 0,067
< 0,067
< 0.06'7
< 0.067
< 0.33

< 0.067
< 0.067

< 1 .7
< 4_3
< 1 .7
< t .7
<  1 .7
<  1 . 7
< l. ' l
<  1 ,7
<  1 .7
< 8.3
< 1 .7
< 1 .7

Pyrene <0.6?  <0.067 <067 <1.7

Notes:

(1) Soil samples co[ect€d in six-inch
tubcs prio! to corpositiog.

(2) COMP = Composite Sanples;
samples from this location were
composited into one sanple for this
analysis.

mg/kg: milligrams per kiloCrarn

Samples were analyzed for Semivoltile
Organic Courpounds (SVOCD by EPA
Method 8270.

a
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TABLE 8: SOIL CHEMICAL TEST RESULTS - SeEivol4tile Organic Compounds
Phasc II Environmedal Site Assessment
Future Port Field Support S€rvices Complex
Port of Oaklatrd
OsklaDd, Callfornia

LOCATION
MATRIX
COLLECTION DATE
DEPTII (I)

I ,4-DicldorobeDzen€
2,4,5-Trichloropherol
2,4,6-Trichlorophenol
2,4-Dichloroph€nol
2,4-Dimethylphenol
2,4-Dinihophenql
2,4-Dinitololuene
2,6-Dinirrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Mcthyl-4,6dinitrophenol
2-Methylnaphthalene
2-Methylpheaol
2-Nitoailine
2-Nibophenol
3,3-Dichlorobenzidine
3-Nitoaliline
4-Bromophery4 phoryl ether
4-Chlorc.3-methylphenol
4-Chloroanilin€
4-Chlorophenyl phsnyl eth€r
4-Methylpherol
4-NitroaDiline
4-Nitophenol
Acenaphtbene
Acenaphthylene
A.ntiracene
B enzo(a)anthracene
Benzo(a)pyren€
Benzo(b)fluoranthene
Beuo(g,h,i)perylene
Benzo(k)ouoranthene
Benzoic asid
B€nzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phtlElare
Butyl benzyl phthalate
Ch4sene
Di-n-butyl phthalate
Di-n"octyl phthalale
Dibenzo(4h)anthracene
Dibenzofuran
Diethl,l pbthalate

Soil Soil
3t2'7102 3t25/02

coMP e) COIVP 
(2)

MFC-13 MFC-14 MFC-15
Soil

1t25/02

coMP (')

< 0.34
< 0.34
< 0.34
< 0 ,34
< 0.34
< 1 .7

< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7
< 0.34
< 0-34
<  1 . 7
< 0.34
< 0.85
<0-34
< 0.85
< 0.85
< 0.34
< 0.85
<0.34
< 1 .7
< 1 .7
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
<0.34
< 1 .7
< 0.85
< 0.85
<0.34
< 0.34
< 1 .7
< 0,85
< 0.34
< 0.85
< 0 ,85
< 0.34
< 0,34
< 0.85
< 0.85

MFC-16
Soil

3/25/02

coMP 
(?)

UNITS rne^g mg/kg rne&g mg/kg

1.2.4-Trichlorobenzene < 0.34 < 0.067 <0.34 < 0.067

I,2-Dichlorobenzane <0.34 <0.06? <0.34 < 0.067

I,3-Dichlorobenzrne < 0.34 < 0.067 < 0.34 < 0-06'1
< 0.34
< 0-34
< 0.34
< 0.14
< 0.34
< l. ' l
< 0.34
< 0.34
< 0.34
< 0.34
<  1 . 7

< 0.34
< 0-34
<  1 . 7

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< t .7
<  1 .1

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .1
< 0.85
< 0.85
< 0.34
< 0.34
< l. '1
< 0-85
< 0.34
< 0.85
< 0 .85
< 0.34
< 0.34
< 0.85

< 0,067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0,33

< 0-06?
< 0.067
< 0.33
< 0.067
< 0 . 1 7
< 0.067
<  0 . 1 7
< 0 . t 7

< 0.067
< 0 .17
< 0.06?
< 0.33
< 0.33

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0 . 1 7
< 0 .17
< 0,067
< 0.067
< 0.33
< 0 . t 7
< 0.067
< 0 .17
<  0 . 1 7

< 0.067
< 0.067
< 0 .17

< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067
< 0-067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.33
< 0.067
< 0 .17
< 0.067
< 0 .17
< 0-17
< 0.067
< 0 .17
< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0-067
< 0.33
< 0 .17
< 0 .17

< 0.067
< 0.067
< 0.33
< 0 .17
< 0.067
< 0 .17
<  0 . 1 7
< 0.067
< 0.067
< 0-17
< 0 .17Dimethvl Dhthalate < 0.85 <0.1?t
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TABLE 8r SOIL CHEMICAL TEST RISULTS - Seuivolrtile OrgaDic compounds
Pb&Be II EDdrotrmental Slte Assessment
Future Port Field Support Services Complex
Port of Oakhnd
Oaklard, California

UNITS msftg ms/ks mdke ntc/tc

LOCATION
MATRIX
COLLECTION DATE
DEPTE (I}

Fluoren€
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorccyclopentadien€
Hexachloroethanc
Indeno{1,2,3 -cd)pyr€n€

Isophorone
N-Nitroso{i-n-propylamine
N-Nihosodiphenylamine
NaphthaleDe
Nitrobcnzetre
Petrtachlorophenol
Phetratrthr€ne
Phenol

< 0.067
< 0.067
< 0.067
< 0 .17
< 0.067
< 0.067
<0.061
< 0.06?
< 0.067
<0.067 < 0.34

< 0.067
< 0.067
< 0.067
< 0 .17
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067
< 0.067

MFC-13
Soil

1t2"1toz
coMP e)

MFC-14
Soil

3/Z5t0Z
coMP ('?)

< 0.067
< 0.33
< 0.067
< 0.067

MFC-r5
Soil

3t25t02
coMP (?)

MFC-16
Soil

3t25/02

coMP ('z)

< 0.34
< 0.34
< 0,34
< 0.85
< 0.34
< 0.34
< 0,34
< 0.34
< 0.34
< 0.34
< 0.34
< l. ' l

< 0.34
< 0.34

< 0.34
< 0.34
<o.34
< 0.85
< 0.34
<o.34
< 0.34
< 0.34
< 0.34

< 0.34
< 1 .7
< Q.34
< 0.34
< 0.34Ptrene <0.34 < 0.067

Notes:

(1) Soil samples collected in six-inch

.-. tubes prior to compositing,

- (2) COMP = Composite Samples;
samples from lhi3 locstion were
cornposited into one sarple for this
analFis.

mg&g = nilligrams per kilogram

Samples were aoalyzed for Semivoltile
Organic Conpounds (SVOC6) by EPA
Me$od 8270.
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TABLE 8: SOIL CHEMICAL TEST RESULTS - Scmlvolatile Orgatric Compounds
Phrs€ II Environmcntsl Site Asscssmert
Future Port Field Support S€rvices Compler
Port of Oakland
Oaklaud. California

LOCATION
MATRD(
COLLECTION DATE

DEPTII II)

TJNITS

MFC.1?
Soil

3t26t02
colvlP (2)

MFC-18
Soil

3125102

coMP ('z)

MFC- 19
Soil

3/25/02

coMP (')

MFC.20
Soil

3/2't /02
coMP ('?)

1,2-Dichlombenzene
I ,3 -Dichlorobenzene

I ,4-Dichlorobenzene
2,4,5 -Trichlorophenol

2,4,6-Trichlorophenol
2,4-Dichlorophcnol
2,4-Dimethylphenol
2,4-Dinitropheaol
2,4-Dinitotoluere
2,6-Dinitotoluene
2-Chloronaphthalene
2-Chlorophenol
2'Methyl-4,6-dinitrophenol
2-Methylaaphthalene
2-Methylphenol
2-Nitoanilin€
2-NiEophfiol
3,3-Dichlorobenzidine
3-Nitroaniline
4-Bromophenyl phenyl ether
4-Chloro-.3 -methylphenol

4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Althracene
BqEo(a)antkacan€
B€nzo(a)pyren€
BerEo(b)fluorEnthelrc
BenzoG,h,i)perylene
Bsrzo00fluolE|thene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalare
Chryscne
Di-n-butyl phthalate
DiD-octyl phthalate
Dib€nzo(4h)antbracene
Dibenzofuran
Diethyl phthalate

< 0.34
< 0.34
< 0.34
< 0.34
<0.34
< 0.34
< 0.34
< l. '7
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7

< 0.34
< 0.34
< 1 .7

< 0.34
< 0.85
< 0,34
< 0,85
< 0.85
< 0.34
< 0.85
< 0.34
< 1 ,7
< t ,'7

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< l."I
< 0.85
< 0.85
< 0.34
< 0.34
< 1 .7

< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.34
< 0.85

< 0.34
< 0.34
< 0.34
< 0.34
<0.34
< 0.34
< 0.34
<  1 . 7
<o.34
< 0.34
< 0.34
< 0.34
< l. '7
o.4z

< 0.34
< 1 ,7

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34

. < 0.85
< 0.34
<  l ; 7
<  7 . 7

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
<  1 . 7

< 0.85
< 0.85
< 0.34
< 0.34
< 1 .7

< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.34
< 0 .85

< 0.34
< 0.34
<0.34
< 0.34
< 0.34
< 0.34
< 0.34
< l. ' l

< 0.34
< 0.34
< 0.34
< 0.34
<  1 . 7

< 0.34
< 0.34
<  1 . 7

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0,34
< 0.85
<0.34
< l. '7
< 1.',l

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7

< 0.85
< 0.85
< 0.34
< 0.34
<  1 , 7

< 0.85
< 0.34
< 0 .85
< 0.85
< 0.34
< 0.34
< 0.85

< 1 .7
< 1 .7
< l. '1
<  1 . 7
< 1 .7
<  1 . 7
< 8.3
< 1 .7
< 1.'1
<  1 .7
< 1 .7
< 8.3
< 1 ,7
< 1 .7
< 8.3
< 1 .7
< 4.3
< 1 .7
< 4.3
< 4.3
< 1 .7
< 4.3
< 1 .7
< 8.3
< 8.3
<  1 . 7
<  1 . 7
< 1 .7
< t .7
<  1 .7
< 1 .7
<  1 , 7
<  t . 7
< 8.3
<4,3
< 4.3
< 1 .7
< 1 .7
< 8.3
< 4.3
< 7 .7
<4.3
< 4.3
< 1 .7
<  l ; l
< 4.3

Dimethyl phthalate < 0.85 < 0.85 < 0-85 < 4.3
I
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TABLE 8: SOIL CEEMICAL TEST RESULTS - Samivolatlle Oryanic ComPounds
Phase II EtrviroEmetrtal Site Asses$rent
Futffe Port Fletd Support Services C0mplex
Iort of Orldmd
Oa-kland. Callfortril

UNITS mdl(s mg&g rngikg-* mgAg
Fluorantbene <0.34 <0.34 <034 <1.7

LOCATION
MATRD(
COLLECTION DATE
DEPTII $J

Flaoreoe
Hexachlorcbsnzere
H€xachlorobutadisn€
H$€chlomcyclopentadiene
Hexachloroethane
Indeno( 1,2,3 -sd)plrene

Isopholone
N-Nitossdi-n-propylaminc
N.Nitosodiphenylamine
Napbthalcne
Nitrobenzene
Petrtachlorophenol
Pheranthrene
Fhenol

<  1 , 7
< t .7
<  1 .7
< 4.1
< 1 .7
< 1 .7
< 1 3
< l. '7
<  1 . 7
< l -?
<  1 . 7
< 8.3
< 1 .7

MFC.l ?
Soil

3/26102

coMP 
(1)

< 0.34
< 0.34
< 0.34
< 0.85
< 0-34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< l - 7
< $.34
< 0.34

MFC-18
Soil

3t25t02

coMP ('?)

MFC- 19
Soil

3tzst02
coMP (2)

wc-20
JOll

3t27t02

coMP ('z]

PEene <0.34 <0.34

< 0.34
< 0.34
< 0.34
< 0.85
< 0.34
<0.34
< 0.34
< 0.34
< 0.34
036

< 0.34
< l-?

< 0.34
< 0.34

< 0.34
< 0.34
< 0.34
< 0-85
< 0.34
<0.34
< 0.34
< 0.34
<0.34
< 0.34
< 0.34
< 1 .7

.  <  0 .34
< 0.34
< 0.14

Notesr

(l) Soil sarnples collected in six-iltct
tub€s prior to ootrFositing,

(2) COMP = ConpoEite Satnpl€s;
sa$lples ftom this location wsre
coqPosited into one sample for this
analysis.

mdkg = milligans per kilograru

Samples were analyz€d for S€mivoltile
Organic Compounds (SVOCS) by EPA
Method 8270.

Page l0 of26
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TABLE I: SOIL CHEMICAL TEST RESIILTS - Scmivolatile Org lc Compoutrds
PhasG II Envirotrncntll Site Asscssment
Future Port Field Support S€rvlces Complex
Port of Olklatrd
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTII G)

UNITS

MFC-21
Soil

3t28/02

coMP ('1)

mdtg
1,2,4-TrichlorobeDzene
I ,2-Dichlorobeqzere
I ,3 -Dichlorobenzcne

I ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichtorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitophenol
2,+Dinitotoluene
2,6-Dinitrotoluene
2-Chloroaaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitophenol
2-Mcthylnaphthalenc
2-Merhylphenol
2-Nitoaniline
2-Niftophenol
3,3-Dichlorobenzidine
3-Nitoadline
4-Brornophcnyl phenyl cdrer
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl pheoyl ether
4-Methylphenol
4-Nitroaniline
4-Nihophenol
Acenaphthene
Ac€naphthylcne
Antbracene
Banzda)anthracene
Benzo(a)pyrene
Benzo(b)fluorarthene
BerzoG,h,i)p€rylene
Benzoft)fluoranthene
Benzoic acid
B€nzyl alcohol
Bie(2-chloroethoxy) methane
Bis(2*hloroahyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethyhexyl) phthalate
Bufyl benzyl phthalate
Chrysen€
Di-n-butfl phthalate
Di-n-octyl phthalate
Dibcnzs(a"h)anthraccne
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067
< 0.33

< 0.067
< 0 . 1 7

< 0.067
< 0 . 1 7
< 0 .17

< 0.06?
< 0 .17

< 0.06'1
< 0.33
< 0.33

< 0.067
< 0.06'l
< 0.061
< 0.067
< 0.067
< 0.067
< 0.067
< 0,06?
< 0.33
< 0 .17
<  0 . 1 7
< 0.067
< 0.067
< IJ ,JJ

< 0 ,17
< 0.067
< 0 . 1 7
<  0 . 1 7

< 0.067
< 0.06?
< 0 .17
< 0 .17
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TABLE 8 | SOIL CHEMICAL TEST RESULTS - Semivolatile Orgsnic Compoulds

Phase II Enviroumetrtal Site Asselsment
Future Port Field Support S€rvic€s Complex
Port of Oaldand
orktatr4 Callfornir

LOCATION
MATRD(
COLLECTION DATE

MFC-21
Soil

3/28/02

coMP 
(2)

DEPTH 
(I)

Fluorurthene
Fluorele
Hexachlorobenzcne
Hexachlorcbutadiene
Hexachlorocyclopentadiele
Hexachloroethane
Indeno( 1,2,3-cd)pyrene
Isophorotre
N-Nitoso{i-n-propylambe
N-Nitosodiphenylamine
Naphthalene
Nitrobenzene
PEtrtalblorophenol
Phffanthretre
Phenol
Pyrene < 0.067

Notesr

(1) Soil sarnples collected in 6ix-inch
tub€s prior to cofipositing.

(2) COMP = Composite Sanples;
saurples fiom this location were
composited irto one sarnple for this
analysis.

mg/kg - rnilligrsms pcr kilofram

Sanples were arEl]'zed for Serrivoltile
Orgadc Cornpourds (SVOCS) by EPA
Method 8270.

< 0-067
< 0.067
< 0.067
< 0 . t7
< 0.067
< 0.067
< 0.067
< o.o6i
< 0.067
< 0.06'1
< 0.06'7
< 0.33
< 0.067
< 0.06?
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TABLE 8: SOIL CflEMICAL TEST RESULTS - Setnlvolrtlle Organlc Compoutrds
Phrs€ Il Environmental Slte A$6sment
Future Port tr'ield S|rpport Scrvices Complex
Poli of Orklard
Oaklatrd, California

LOCATION
MATRfi
COLLECTION DATE

DEPTH 
(I)

MFC-21-DltP
Soil

3/28/02

MFC-22
Soil

3/28/02
coMP {')

MFC-23
Soil

3/28/02

coMP (?)

'(l

< 0.34
< 0.34
< 0-34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< L.'7

< 0.34
<0.34
< 0.34
< 0.34
< 1 .7

< 0.34
< 0.34
<  1 . 7

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< l. '7
<  1 .7
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0-34
< 1 .?
< 0.85
< 0.85
< 0.34
< 0.34
< l. '7
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.34
< 0.85
< 0.85

I ,Z-Dichlorobenzene
I ,3-Dichlorobenzene
I ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dirnethylphmol
2,4-Dinitrophenol
2,4-Dinitotolu6ne
2,6-Dinitotoluene
2-Chloronaptthalene
2-Cl oropbenol
2-Methyl4,6dinibophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitoaniline
2-Nit(ophenol
3,3 -Dichlorobcnzidbe

3-Nitroaniline
4-Bromophenyl phenyl ether
4-Clrlorc-3-methylpheool
4-Chloroaniline
4^CNorophcnyl pheryt ether
4-Methylphenol
4-Nitroaniline
+Nibophenol
Ac€nsph&en€
Acenaphthyl€ne
Arthra&€ne
Beruo(a)anthracene
Beflzo(a)pfene
Benzo(b)fluolanthene
Bertzo(g,h,i)perylene
Benzoft)fluoranthele
Benzoic asid
Betzyl alcohol
Bis(2rhloro€thoxy) rnethane
Bis(z-chloroethyl)ether
Bis(2-chioroisopropyl) ethcr
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Cllr)'sene
Di-n-butyl phthalate
DiD-octyl phthalate
Dibenzo(4h)anthracene
Dibenzofi[an
Diethyl phthalate
Dinethyl Dhthalate

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.33
< 0.067
< 0.067
< 0_33

< 0.06?
< 0 .17
< 0.067
< 0 .17
< 0 .17

< 0.067
< 0.17
< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0 .17
< 0 .17
< 0.067
< 0.067
< 0.33
< 0.1?
< 0.067
< 0 .17
< 0 .17
< 0,067
< 0.067
<  0 , 1 7
< 0 . t7

< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.06?
< 0.067
< 0.061
< 0.33
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.33
< 0-06'l
< 0.06'7
< 0.33

< 0.06?
< 0 .17
< 0.067
< o . t1
<  0 .17

< 0.067
< 0.t7
< 0.06'7
< 0.33
< 0.33
< 0.067
< 0.061
< 0.067
< 0.067
<o.067
< 0.061
< 0,067
< 0.067
< 0.33
< 0 .1?
< 0.t 7
< 0-06'l
< 0,067
< 0.33
< 0 .17
< 0.067
< 0 .17
< 0 .17
< 0.067
< 0.067
< 0 .1?
< 0 . 1 7
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TABLE 81 gOlL CEEMICAL TEST RESULTS - S€mlvolaiile OrgaDic Compounds
Phase II E[yirotrmestal Slte Asssrsment
Future Port Field Suppott Servicts C0mplex
Port of Oeklatrd
Oakhn4 Califorda

coN,P ('1) colvf (2)

UNITS rng:A€ mg,4g mg^g
Fluoranthene < 0.34 < 0.06'l < 0.067

LOCATION
MATRD(
COLLECTION DATE
DEFTS (!}

MFC.21.DUP
Soil

3t28t02
1.5

< 0.34
< 0.34
< 0,34
< 0.85
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< I. '7

< 0.34
< 0.34

MFC-22 MFC-23
Soil Soil

3t28t02 3/28/02

Fluorene
Hexachlorobenz.ene
Hexachlorobutadiene
Hexachloroclclopentadiene
Hexachloroethane
Indeno(1,2,3-cdhy|en€
Isophorcne
N-Nitroso-di-!-propylamile
N-NitrDsodiphenylanine
Naphthaletre
Nitrobenzcnc
Pentachlorophenol
Phenantlrene
Phenol
Pyrene <0-34 <0.067. < 0.067

Not€s:

( 1) Soil samples collected in six-inch

< 0.06'l
< 0.067
< 0.067
< 0 .17
< 0.067
<0.06'l
< 0.067
< 0.067
< 0.06'7
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067

< 0.067
< 0.067
< 0.067
< o . 1 7

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067

r l;ffi'::"";:,;:,*.,,
samples from this locatioa were
corrposited into one sample for this
analysis.

m/kg = milligrams Per kilogrdrt

Samples werc analyzcd for Semivoltile
Olganic Compounds (SVOCS) by EPA
Method 8270.
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TABLD 8: SOIL CUEMICAI- TEST RESULTS - Semivolttile Orgadc Compounds
Phrse II Envlronmental Slte AssessEetrt
Future Port Field Support Services Complex
Port of Oakland
Oaklald, California

LOCATION
MATRD(
COLLECTION DATE
DEPTE G)

I'NTTS

MFC-24
50[

3t2'7 t02
coMP (1)

MFC-25
Soil

3/28/02

4.5

MFC-25-DUP
Soil

3t28/02
1 . 0

MFC-26
Soil

3t27/02

coMP 
(2)

I,2-Dichlorcbenzene < 7.7
1,3-Dicl orobenz€ne < l.?
1 ,4-Dicl oroberz$e < 1 .7
2,4,5-Trichlorophetlol < I.7
2,4,6-Trichlorophenol < 1.7
2,4-Diclloropbcnol < | .7
2,4-Dirnethylphenol < 1.7
2,4-Dinitrophenol < 8 3
2,4-Dinitotoluere < |.7
2,GDiritotoluene < l,'l
2-Chloronaphthalene < 1.7
2-Chlorophenol < 1.7
2-Meth!'l-4,6-dinitroph€trol < 8.3
2-Methylmphthalene < 1.7
2-Merhylphenol < | .7
2-Nitroanilinc < 8.3
2-Ni6opbenol < 1.7
3,3-Dichlorobenzidine <43

-. 3-Nitoaniline < 1.7
t! 4-Bromophenyl phcnyl ethcr <4.3
V +chloro3-meihylphetrol < 4.3

4-Chlorosniline < l-'t
4-Chlorophenyt phenyl ether <4.3
4-Methylphenol < l'7
+Nihoariline < 8.3
4-Nitoph€nol < 8.3
Ac€naphthene < L7
Acenaphthylene < 1.7
Aathracene < l,'7
Benzo(a)anthncene < l.'l
Benzo(a)pyrene < 7.7
Beazo@)fluoranthene < I.7
Benzo(g,\i)perylene < 1.7
BeEzo(k)fluoran0r@e < l.'7
Benzoic acid < 8.3
Benzyl alcohol <4.3
Bis(2-chloroethoxy) methane <4.3
Bis(2-chloroethyl)ether < l'7
Bis(2+hloroisopropyl) ether < 1.7
bis(2-Ethylhexyl) phthalate < 8.3
Butyl benryl phthalate < 4.3
Chrysene < l.'l
Di-n-butyl phthalate < 4.3
Di.r-octyl phthalate < 4.3
Dibenzo(a,h)anthracene < l"l

.f\ Dibenzofilan < 1.7
'! 

Diethyl phtlralate .1.1

<  1 . 7 < 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0,34
< 0.34
< 0.34
< l. ' l

<o .34
< 0.34
< 0.34
< 0.34
< 1 .7
< 0.34
< 0.34
< r.7
< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< 1 .7
< 1.7
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
<0.34
<  1 . 7

< 0.85
< 0.85
< 0.34
< 0.34
< 1 .'7

< 0.85
< 0-34
< 0.85
< 0 .85
< 0.34
< 0.34
< 0.85
< 0.85

< 0.6'?
< 0.67
< 0.6'7
< 0-6'7
< 0.67
< 0.67
< 0.67
< 0.6'7
<  3 .3

< 0.6'7
< 0-67
< 0.67
< 0.67
< 3.3
< 0.67
< 0.61
< 3.3
<0.67
<  1 . 7
<0.67
<  1 . 7
< 1 .7
< 0.67
<  1 . 7
< 0.67
< 3 .3
< 3 .3
< 0.6'l
< 0.6'l
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 3 .3
<  1 . 7
<  1 . 7
< 0.67
< 4.67
< 3.3
< 1 .7
< 0.67
<  1 . 7
< 1 .7

< 0.67
< 0.67
<  1 . 7
<  1 . 7

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0,067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.33

< 0,067
< 0 .17
< 0.067
< 0 .17
< 0 .1?

< 0.067
< 0 .17
< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0-067
< 0.33
< 0 .17
< 0 .17

< 0.067
< 0.067
< 0.33
< 0 . 1 7
< 0.067
< 0.1'7
<  0 .17

< 0.067
< 0.067
< 0 . 1 7
< 0 .17Dimethvl Dhthalate < 4.3
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TABLE 8: SOIL CEEMICAL TEST R.ESULTS - Semlvolatlle Orgr c Compounds
Phas€ II EtrvirotrEetrtrl Site Asressment
Future Port Field Support Services Complex
Port of Oakland
Oakhnd, Crufornta

LOCATION
MATRD(
COLLECTION DATE
DEPTII (t}

UMTS mc/ke mq/ge mg,/kg

MFG24
Soil

3t2" O2

coMP t2)

MFC-25
Soil

3/28/02
4.5

MFC-25-DUP
sol l

1/28t02
t_0

MFC-26
Soil

3/27102

coMP ('?)

rngkg
Fluorarfh€ne
Fluorere
Hexachlorobenzene
Hexachlorobutadiene
HcxachlorocrTclopentadiele
Hexachloroethane
lodeno( 1,2,3-cd)pyrene
lsophorone
N-Nihoso-di-lr-propylaminc
N-Nihosodiphcnylaxnin€
N4hrhalene
Nifob€Dzerre
Pantachlorophenol
Pherantbrene
Phenol

< 0.067
< 0.06?
< 0.067
< 0.06?
< 0 .1?

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067

< 1 ,'7
<  l ; 7
< l, '7
<  1 ,1
< 4.3
< 1 .7
<  1 . 7
< t .7
< L.',l
< l. '7
<  1 .7
< 1 ,7
< 8.3
< l. '7
<  1 .7

< 0.34
< 0.34
< 0.34
< 0.34
< 0.85
< 0 .34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7

< 0.34
< 0.34

< 0.6'l
< 0.67
< 0.67
< 0.67
<  1 . 7

< 0.67
< 0.6'7
< 0.6'l
< 0.6'1
< 0.6'7
< 0.61
< 0,67
< 3 .3
< 0.67
< 0.67
< 0.67Pyrene < l.'l <0.34

Notes:

(l) Soil sarrples colect€d in sir-itrch
tube6 prior to compositing.

(2) COMP = CorDosite Sample6;
samples fiom this location were
conposited into one sample for this
analysis.

mg&g : milligrams per kilogran

Samples were anallzed for Semivoltile
Organic Compounds (SVOCs) by EPA
Method 8270.
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TABLE 8: SOIL CHEMICAI TEST RESULTS - Semivolrtile Orgrnic C0mpounds
Phasc tr Ervironmenlal Site Ass$sment
Future Port Field Support Seraic€s Complex
Port of OakhDd
Oakhnd, Califortria

MFC-28
Soil

3/2'1t02

co\,{P('z)
UNITS mg&g mg/lKg mei4<g mg4g

I,2,4-Trichlorobenzene <l:7 <0.34 <0067 <0.67

LOCATION
MATRIX
COLLECTION DATE
DEF{H (I)

MFC-N
Soil

3/27 t02

coMP,e)

MFc.29
Soil

3t26/O2
coMP (')

MFC-30
Soil

3t27/02

1 . 5

I ,2-Dichloroberzare
I ,3 -Dichlorcbenzsne
1 ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2J,GTiichlorophEnol
2,4-Dichlorophenol
2,+Dimethylph€nol
2,4-Dnitophenol
2,4-Dnitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chloropheaol
2-Methyl-4,6dinitlophenol
2-Methylnaphthalene
2-Methy$henol
2-Niboarilitre
2-Nitopherol
3,3 -Dichlorobenzidine

3-Nitoarilire
4-Bromopheryl phenyl ether
+Chloro.3 -n€thylphenol
4-Chloroasiline
4-Chloroph€nyl phenyl eth€r
4-Methylphenol
4-Nihoaniline
4-Niaopbeool
Acenaphthene
Acenaphthylene
Antbracene
B€nz o(a)arthrac€ne
Benzo(alpyrene
Benzo@)fluoranthene
B€nzo(g,b,i)perylene
Benzo(k)fluorutheDe
Benzoic acid
Benzyl alohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phihalate
Butyl benryl phthalate
Chrpene
Di-n-buryl phtlalate
Di-tr-octyl phthalate
Dibenzo(4h)anthracerre
Dfuenzofiran
Diethyl phftalare
DirEthyl Dhftalate

<  1 . 7
<  1 . 7
< l. ' l
< | .'l
< | .'7
<  1 .1
< 1.7
< 8.3
< 1 .7
< 1 .7
< L.'1
<  1 .7
< 8.3
< !. ' l
<  1 .7
< 8.3
< 1 .7
< 4.3
< l. ' l
< 4.3
< 4.3
< l -7
< 4.3
< t .7
< 8-3
< 8,3
< 1 .7
< l. '7
<  1 .7
< 1 .7
< 1 .7
< 1 .7
< l. '7
<  1 .7
< 8.3
< 4.3
< 4.3
< 1 .7
< 1 .7
< 8.3
< 4.3
<  1 . 7
< 4.f
< 4.3
< l. '7
< | .'1
< 4.3
< 4.3

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
<  1 . 7

< 0.34
< 0.34
< 0.34
< 0.34
< | .'l
< 0.34
< 0.34
< 1 .7
< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
<0.34
< 0.85
< 0-34
< 1 .7
<  1 . 7
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
.b.:+
< 0.34
< 1 .7

< 0.85
< 0-85
< 0.34
< 0.34
<  l . ?
< 0.85
< 0.34
< 0 .85
< 0.85
< 0.34
< 0.34
< 0.85
< 0 ,85

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0,33
< 0.067
< 0.067
< 0.33
< 0.067
< 0 . 1 7
< 0.067
< 0 .1?
< 0 .17
< 0,067
< 0 .17
< 0.067
< 0.33
< 0.33
< 0,067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.06'1
< 0.33
< 0 .17
< 0 .17
< 0.067
< 0.067
< 0.33
< 0 .17

< 0.067
< 0 .1?
<  0 . 1 ?

< 0-067
< 0.067
< 0-17

< 0-67
< 0.61
< 0.67
< 0.6'7
<0.67
< 0.67
< 0.67
< 3 .3

< 0.67
< 0.67
<0.67
< 0.67
< 3 .3

<o.67
< 0.67
< 3-3

< 0.67
< l. '7

< 0.67
< 1 .7
< 1 .7

< 0.6?

<0.67
< 3 .3
< 3.3

< t.67
<0.67
< 0.67
< a.67
<0.67
<0.67
< 0.67
< 0.67
< 3 .3
< l, '1
< 1 .'7

< 0.67
< 0.67
< 3.3
< t. '7

< 0.67
< l. '7
< l. '7

< 0.67
< 0-67
< 1.' l

<  0 .17  <  r .7o
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TABLE 8: SOIL CIIEMICAL TEST RESULTS - Semlvolatile Organic Compoutrds
Phtse lI Etrvironmeutal Site Ass€ssmetrt
Future Port Fleld Support Services Complex
Port of Oakland
Orkland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTE (I)

,UNITS

MFC.N
Soil

3t27/02

coMP (?)

MFC-28
Soil

3/2',7 /02

COI'Vff' 
(')

MFC-29
Soil

3t26/02
COIIP {'?)

MFC-30
Soil

3/27t02
1.5

mEkE sg/ke mg&.g mdkg

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiute
Hexachloroethane
Indeno(1,2,3-cd)pyrene
lsophoroae
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamins
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenantkene
Phenol

< L 7
< l. '7
<  l -7
<  1 .7
< 4.3
< l. '7
< l. '7
< t. '7
<  1 . 1
<  1 . 7
<  7 . 7
< | .'7
< 8.3
< 1 .7
< 1 .7

< 0.34
< 0.34
< 0.34
< 0.34
< 0 .85
< 0.34
< 0.34
< 0.34
< 0,34
< 0,34
< 0.34
< 0.34
< 1 .7

< 0.34
< 0.34

< 0.067
< 0-M7
<o.067
< 0.067
< 0 .17

< 0.06'7
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067

< 0.67
< 0.67
< 0.67
< 0-6'7
<  1 . 7
< 0.67
< 0.6'7
< 0.6'7
< 0.61
< 0.67
< 0.67
< 0.6't
< 3.3

< 0.67
< 0.67

pwn. <1.7 <0.34 <0.067 < 0.6'7

Noter:

(1) Soil samplas collected i! eix-iDch

r ;; .il:: :'";""::".*.,,
sarnples from this location were
composited futo ole sample for this
anallsis.

mgAg = ni igruns per kilograrn

SafilPles were asalyzed for Semivoltil€
Organic Compounds (SVOCs) by EPA
Method 8270.

t
Iris4on oforklandfso#1g/Phase tr Repon/SVOC! - Tables 89 Soi] Page l8 of26 IRIS ENVIRONMENTAL



TABLE 8: SOIL CHEMICAL TEST RESULTS - Semivolatile Organic Compounds
Phase II Eqvironmental Site Asressmelt
Future Port Field Support S€rvices Complex
Port of Oaklatrd
Oaklatrd. California

LOCATION
MATR.B
COLLECTION DATE
DEPTE (I)

MFC-31
Soil

3t1St02

coMP (2)

MFC-32
Soil

3126t02

1.5

< 0.067
< 0.067
< 0.067
< 0.061
< 0.067
< 0.067
< 0.06?
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.33
< 0.067
< 0 . t7

< 0.067
< 0_17
< 0 .17

< 0.067
< 0 . t 7

< 0.067
< 0.33
< 0.33

< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.33
< o-l't
<  o . l7

< 0.067
< 0,067
< 0.33
<  0 . t 7

< 0.06?
< 0 .17
< 0 .17

< 0.067
< 0.067
<  0 . 1 7

MFC-33
Soil

3/25/O2
coMP(2)

MFG34
Soil

3/26t02

coMP 
('?)

UNITS mg;&g me/kg mg,&g mg&g
1.2.4-Trichlorobenzrne < 0.06'l < 0.067 < 0.34 <0.67
I ,2-Dichlorcbenzene
1,3-Dichlorobenzene
l,rtDichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Diohlorophenol
2,4-Dimethylphenol
2,+Dinitrqph€nol
2,+Dinitotoluenc
2,GDinitotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
z-Methylnaphthalene
2-Methylpheaol
2-Nitroaniline
2-Nitoph€noI
3,3-Dichlorobenzidb€
3-Nitroanilin€
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniliue
44hlorophenyl phcnyl ethcr
4-Methylpbenol
4-Niboaniline
4-Nihophenol
AcenqhtheDe
Acemphthylene
Artbracene
Benzo(a)artlracene
Befzo(a)pyrflc
Benzo(bxluoranthen€
Beozo(g,h,i)peryleae
Benzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chioroethoxy) metha[e
Bis(2-chlorocthyl)etber
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalale
Buqd b€nzyl phthalate
Clrysene
Di-n-butyl phthalate
Di.n-octyl phthalate
Dibenzo(4h)antkacene

< 0.06?
< 0.067
< 0.06?
< 0.067
< 0.06?
< 0:06?
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.33
< 0.06?
< 0 . 1 7
< 0.067
< 0 . 1 7
< 0 .17

< 0.067
< 0 .17
< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.06'7
< 0.06?
< 0.067
< 0.33
< 0 .17
< 0 .17
< 0.067
< 0.067
< 0.33
< 0 .17
< 0.06?
< 0 .17
< 0 .17
< 0.06?
0.069
< 0 .17

< 0.34
< 0.34
< 0.34
< 0,34
< 0.34
< 0.34
< 0.34
< 1 .7
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7
< 0.34
<o.34
< t .7

< 0.34
< 0.85
< 0,34
< 0 ,85
< 0.85
< 0.34
< 0-85
< 0.34
< 1 .7
< t .7
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< o.34
< 0.34
< 0.34
<  1 . 7
< 0.85
< 0 .85
< 0.34
< 0.34
< 1 .7

< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.34
< 0 .85

<0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 3 .3
< 0.67
< 0.67
< 0.67
< 0.67
< 3 .3
< 0.6'7
<0.67
< 3 .3

< 0.67
<  1 . 7

< 0.6'7
<  1 .7
< 1 .7
< 0.67
< 1 .7
< 0.67
< 3 .1
< 3.3

<0.67
<0.67
< 0.67
< 0.67
< 0.67
<0.67
<0.67
< 0.67
< 3.3
<  1 . 7
< l-7
< 0.6'7
<0.67
< 3 .3
<  1 . 7

< 0.61
<  1 . 7
<  l . J

< 0.67
< 0.67
< l-7|} *:ffim*"
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TABLE 8r SOIL CIIEMICAL TEST RESULTS - Semivolstile Orgaric C0mpounds
Phase II Environmental Slte Assessm€trt
Future Port Field Support SeMces Complex
Port of Oskland
Oaklan4 Cautomla

UNITS rng/kg mg/ke m8/kg mg/kg
Fluoranthene < 0.06? < 0.06? <0.34 <067

LOCATION
MATRTX
COLLECTION DATE
DEPTII (I)

Fluorene
HexachlorobeDzere
Hexachlorobutadiene
Hexacblorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3 -cdhlrene

lsophorone
N-Nitroso-di-n-propylarnine
N-Nitosodiphcnylamine
Naphthalene
NiFobenzene
Pentachlorophenol
PherEntlrene
Phenol

< 0,34
< 0,34
< 0.34
< 0,85 < 1.7

MFC-31
Soil

3/25t02

coMP ('?)

MFC-32
Soil

1/26t02

l . )

< 0.067
< 0.067
< 0.067
<  0 . 1 ?
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33

MFC-33
Soil

1t25t02

coMP (2)

< 0,34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< l.' l
< o.34
< 0.34

MFC.34
sorl

3126102

coMP 
('1)

<0.61
< 0.6?
< 0.67

0.14
< 0.067
< 0.067
< 0 .17
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33

< 0-67
< 0.67
< 0.67
< 0.67
< 0.6'l
< 0.67
<0.61
<  J , J

0.73
< 0,6?

0,32 < 0.06'7

Pyrene < 0.067 <0.067 <0.34 <0.67

Notes:

(l) Soil sarnples collected in six-inch
tubes Drior to cornDo8itinc.

-
'.U (2) COMP = Conposite Sar4les;

samples tom this location werE
conFosited iato one sample for this
analysis,

mglkg = milligranu per kilogram

Samples wvre analyzed for Scmivoltile
Organic Cornpounds (SVOCs) by EPA
Method 8270.

< 0,067 < 0-067

I
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TABLE 8: SOIL CHEMICAL TEST RESULTS - Semivolatil€ Orgsnic Compounds
Pbase Il Euviroumetrtal Site AEsesrmert
F\trre Port Field Support Services C0mpl€x
Port of Oakland
Oaldatr4 Califorda

LOCATION
MATRIX
COLLECTION DATE

DEPTE O)
1t25/02

co!4P (2)
1/28t02

coMP (2)

MFC-35 MFC-36
Soil Soil

MFC.36. DIJP
Soil

3t28t02

< 0.34
< 0.34
< 0-34
<0.34
< 0.34
< 0.34
< 0.34
<  1 . 7

< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7

< 0.34
< 0.34
< 1 .7

<0.14
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< 1 .7
< 1 ,7
< 0.34
< 0.34
< 0.34
<0.34
< 0.34
< 0.34
<0.34
< 0.34
< 1 .7

< 0.85
< 0.85
< 0.34
< 0.34
< l. '7

< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.34
< 0.85
< 0.85

MFC-37
Soil

3/2st02
coN,fi' e)

UNITS mg^g ms/kg m8/kg mslks
1.2.4-Trichlorcbenzene < 0.34 <3.4 < 0.34 < 0.067
1,2-Dichlorobeuene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,5-Trichlorophenot
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,,1-Dimetbylphenol
2,4-Dinibophenol
2,+Dinitotolu€ne
2,6-Dinirotolufi€
2-Ctloronaphthalene
2-Cblorophenol
2-Methyl4,6-dhibophenol
2-Mcthylnaphthaleae
2-Meth9ph6nol
2-Nitroaniline
2-Nitophenol
3,3-Dehlorobenzidine
3-Nitroedlinc
4-Bromophenyl phenyl ethcr
4-Chloro-3 -methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nilroariline
4-Nitophenol
Acanaphthene
Acenaphthylene
Anthracetre
Benzo(a)anthrccene
Benzo(a)pyrene
Benm(b)fluoranftene
Benzo(g,b,i)peryl€ne
Benzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylbcxyl) phthalate
Butyl berzfl phthalate
ChryEene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibe,m(a"h)antluacene

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
<0.34
< r .7
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7
< 0.34
< 0.34
<  1 . 7

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0,34
< 0,85
< 0.34
< 1 .7
<  1 . 7

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .?

< 0,85
< 0.85
< 0.34
< 0.34
<  1 , 7
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.34
< 0.85
< 0.85

< 3 . 4
< 3 ,4
< 3 .4
< 3.4
< 3 .4
< 3 .4
< 3 . 4
< 1 7
< 3 .4
< 3.4
< 3 .4
< 3.4
< t'l
< 3.4
< 3 .4
< 7 7
< 3.4
< 8_5
< 3.4
< 8.5
< 8.5
<3.4
< 8.5
<3-4
< 1 7
< 1 7
<3.4
<3.4
< 3.4
< 3 .4
< 3 . 4
< 3.4
<3.4
< 3.4
< 1 7
< 8-5
< 8.5
< 3.4
< 3 . 4
< 1 7
< 8 .5
< 3.4
< 8-5
< 8 .5
< 3 .4
<3.4
< 8 .5
< 8 .5

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0_067
< 0-067
< 0.067
< 0.067
< 0-33

2.4
< 0.067
< 0.33
< 0.067
<  0 . 1 7
< 0.067
< 0 .17
< 0 .17  '

< 0.067
< 0 .17

< 0.067
< 0.33
< 0.33

< 0.067
< 0.067
o.074

< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.33
< 0 . t 7
<  0 .17

< 0.067.
< 0.067
< 0.33
< 0.1'7
< 0.067
< 0 .17
< 0 .1?

< 0.06?
< 0.067
< 0 .17
<  0 , 1 7o Bi$#,ffi.
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TABLE 8: SOIL CHEMICAL TEST RESULTS - Serdvolatile OrgaDic Compoundr
Phase II Environmental Site Assessment
Future Port Field Support Servic€s Compl€x
Port of Orklatrd
Orklsn4 Cdiforris

LOCATION
MATR.D(
COLLECTION DATE

DEPTH O}

MFC-35 MFC-36
soll so

MFC-36- DIJP MFC-37
Soil Soil

3t28t02 3125/021t25t02
COMP G}

< 0.34
< 0.34
< 0.34
< 0 ,85
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7
< 0.34
< 0.34

3t28t02
coMP t2)

< 3.4
< 3.4
< 3.4
< 8.5
< 3.4
< 3.4
< 3.4
< 3-4
< 3.4
< 3 ,4
< 3 .4
< 1 7
< 3.4
< 3.4

1.5 COMP G)

UNITS mslkg mc/ks mg4<g rdkg
Fluoranthen€ <0-34 <).4 <034 <0067
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
hdcno(1,2,3{dhyrene
Isophorcne
N-Nitroso{i-n-popylamine
N-Nitrosodiphentamine
Naphthalene
Nitroberzene
Pentaahlorophsnol
Ph€flanthrene
Ph€nol

< 0,34 0.66
< 0.34
< 0.34
< 0.85
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< l .?

< 0.34
< 0.34

< 0.067
< 0-067
< 0.17

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067

0,41
< 0.067
< 0.33
0.99

< 0.06?
Pyrene < 0.34 < 3.4 < 0.34 0.091

Notrs:

(l) Soilsamples collected in six-inch
tub€s prior to conposititrg.

(2) COMP = Composite Sanples;
sarrples fom this location }\,erc
cocposited into oo€ sarlple for this
analysi6.

mglkg = milligrarns per kilogram

Samples werc analped for Sqnivoltile
Organic Compounds (SVOCS) by EPA
Meftod 8270.
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TABLE 8: SOIL CEEMICAL TEST RESULTS - Semivotatile Orgrtric Compounds
Phase II Environmentat Sltc Asscssment
Futur€ Port Fi€ld Support Seryices Complex

- PoIt of Osklatrd
I orklard, califo.nia
-

LOCATION
MATRD(
COLLECTION DATE

DEPTE (I)

MFC-40 MFC-41
Soil Soil

MFC-3 8
Soil

3/26t02

coMP (2)

MFC-39
Soil

3/26t02

t . )

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067
< 0,067
< 0.33
< 0.067
< 0.067
< 0.33

< 0.06?
< 0 .17

< 0.067
< 0 .17
< 0 . 1 7
< 0.067
< 0 . 1 7

< 0.067
< 0.33
< 0.33
< 0,06?
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0 .33
< 0 .17
< 0 .17
< 0.067
< 0.067
< 0.33
<  0 . 1 7
< 0.067
<  0 . 1 7
<  0 . 1 7
< 0.067
< 0.067
<  0 . 1 7
<  0 . 1 7

3t26tg2
coMP (2)

3/26/02
coMP (')

IINITS mg,&g mglkg ne,&g mgi/kg

1.2.4-Trichlorobenzene <0.067 <0.067 <0067 <0.067

I ,2-Dichlorobenzene
I ,3-Dichloroberzene
I ,4-Dichlorcbenzene
2,4J-Trichlorophenol
2,4,6-Triehlorophsnol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitotoluene
2-Clloronaphthalcne
2-Chlorcphenol
2-Methyl-4,6dinitrophenol
2-Methyl.naphthatene
2-Methylphenol
z-Niboaniline
2-Nitophenol
3,3-Dichlorobenzidine
3 -Nitroaniline
4-Bromophenyl pheayl e&er
4-Chloro-3-mcthylphenol
4-Cldorueiliue
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitoaniline
+Nitropb€nol
Acenaphthefie
Acena_ phthylene
Antlracene
B€flzo(a)anthracene
Benzo(ahlreoe
Benzo(b)fluoranthene
Benzo(gh,i)perylene
BerEo(k)fluorantheue
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methare
Bis(2+hloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylh€xyl) phthalate
Butyl benzj phthalate
Chrlsene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(4h)anthracene
Dibenz ofi:ran
Diethyl phthalat€
Dimethyl phthalate < 0 .1?  <  0 .17

< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0,33
< 0.067
< 0.067
< 0.33
< 0.067
< 0 .17

< 0.067
< 0 .17
<  0 , 1 7

< 0.067
<  0 , 1 7

< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0 . l7
<  0 . 1 7
< 0.067
< 0.067
< 0.33
<  0 . 1 7
< 0.067
< 0 . 1 7
<  0 . l 7
< 0.06'l
< 0.067
< 0 . t 7
< 0 . 1 7

< 0,067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.06?
< 0.067
< 0.33

< 0.067
< 0.067
< 0,067
< 0,067
< 0.33
< 0.067
< 0.067
< 0.33

< 0,067
< 0 .17
< 0.067
<  0 . 1 7
< 0 .17
< 0.067
< 0 .17

< 0.067
< 0.33
< 0.33

< 0.067
< 0.067
< 0.067
< 0,067
< 0.067
< 0.067
< 0.061
< 0.067
< 0.33
< 0 .17
< 0 . t 7

< 0.06'7
< 0.067
< 0.33
< 0 ,1?

< 0.067
< 0.'l'l
< 0 . 1 7

< 0.067
< 0.06?
< 0-17

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.06'7
< 0.33
< 0.067
< 0 .17
< 0,067
<0. t7
< 0 . 1 7
< 0.067
< 0 .17

< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0 . 1 7
<  0 . 1 ?

< 0.067
< 0.067
< 0.33
< 0 .17

< 0.067
< 0 .17
< 0 .17

< 0-067
< 0.067
<  0 . 1 7
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TABLE 8: SOIL CIIBMICAL TEST RESIJLTS - Semivolatile Organic Compounds
Phtse II Envirormetrtal Slte AssessmeDt
Future Port Field Support Services Complex
Port of Oaklaod
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEFIH (I)

MFC-38
Soil

3126l02

coMP 
('?)

MFC-39 MFC-40
Soil Soil

3t26t02 3n6/02

MFC4I
Soil

3/26102

coMP ('z)
t - ) coMP ('z)

UNITS mglkg rng/kg ne;&g n/kg
Fluoranthene <0.06? <0.067 <0067 <0067
Fluorene
Hexachlorobenzane

< 0.06?
< 0.067
< 0.06?
< 0 .17
< 0.067
< 0.067
< 0.067
< 4.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.06'7

< 0.067
< 0.067
< 0.06?
< 0 .17

< 0.067
< 0.067
< 0.067
< 0-067
< 0.067
< 0.067
< 0,067
< 0.33

< 0.067
< 0.067
< 0.067

< 0.067
< 0.06?
< 0.067
< 0 .1?
< 0.067
< 0.06?
< 0.067
< 0.067
< 0-067
< 0.06?
< 0.067
< 0.33
< 0.067
< 0.06?
< 0.06?

< 0.067
< 0.067
< 0.067
<  0 . 1 7
< 0.06?
< 0.067
< 0.067
< 0.067
< 0,067
< 0.067
< 0.067
< 0.33

< 0.067
<0.M7
< 0.06?

Hexachlorocyclopentadicn€
Hexachlorc€thane
Indeno(1,2,3-c,d)pFene
lsophorcrt€
N-Nitroso-din-prcpylamine
N-Nitrosodiphenylamirc
Naphthalene
Nitoberzetre
Pcnachlorophenol
Phenanthrpnc
Phenol
Pyrene

Notes;

(l) Soil camples collected in six-inch
hrbes prior to corrpositing-

(2) COMP = Composite Samples;
sanpl€s from ftis location were
conlposited fuito one sample for this
analysis.

ng/kg = ftilligrams p€r kilogram

Sdrples were analyzed for Seurivoltile
Organic Compounds (SVOCT) by EPA
Method 8270.

I
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TABLE 8; SOL CIIEMICAI TEST RESULTS - Semivolrtile Organic Compoutrds
Phrse II Ervirormetrtal Sit€ Assef,soent
Futrr€ Port Field Support Serviccs Complex
Port of oekland
Oakland. California

LOCATION
MATRIX
COLLECTION DATE
DEPTE (')

I ,2-Dichlorob€nzeno
1 ,3-Dichlorobenzcne
I ,4-Dichlorobenzeae
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Diniftophenol
2,4-DiDitrotoluene
2,6-Dinitotoluene
2-Chlorouaphthalene
2-Chlorophenol
2-Methyl-4, 6-dininophenol
2-Methyhaphthalene
2-Methylphenol
2-Nitroasiline
2-Nitropherol
3,3-Dicblorobenzidine
3-Nituoaniline
4-Bromophenyl phenyl ether
4-Chloro-3 -methylphenol
4-C'hlorouiline
4-Cblorophcnyl phcnyl ether
4-Methylphcool
4-Nihoaniline
4-Nitroph€nol
Acelaphthene
Acenaphthylene
Anthracene
BEnzo(a)anthBcene
Benzo(a)pfene
Benzo(b)fluoranthene
B enzo(g,h,i)perylene
Bebzo(k)fluoranthene
Benzoic acid
Ben44 alcohol
Bis(2-chtoroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Bthylh€r(yl) phthalate
Butyl benzyl phthalate
Chrysene
Din-butyl phthalate
Di-n-octyl phthalate
Diberzo(a,h)anthracene
Dibenzofirran
Diethyl phfialar€

MFC43
Soil

3t28/02
coMP (,)

MFC44
Soil

3t26/02

colvlP (2)

MFC45
Soil

3t28102

coMP ('?)

MFC46
Soil

1l2',t/02

coMP (2)

UNITS me&g mgilg mgl(g mEt4(g
1.2.4-Trichlorobenzene < 0.34 <0.61 < 0.067 < 0.34

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< l. ' l
<0 .34
< 0.34
< 0.34
< 0.34
< l .?
< 0.34
< 0.34
< 7 .7

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0-85
< 0.34
< 1 .7
< 1 .7
< 0.34
< 0-34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< t .7

< 0.85
< 0_85
< 0.34
< 0.34
< 1 .7
< 0.85
< 0.34
< 0.85
< 0.85
<0.34
< 0.34
< 0.85

< 0.6'l
< 0,67
< 0.6?
< 0,67
< 0.6?
< 0.67
<0.67
< 3 .3

< 0.67
< 0.67
< 0.67
< 0.67
< 3 .3
< 0.61
< 0.6?
< 3 .3
< 0-67
< 1 .7

< 0-67
< 1 .7
< 1 .7
<0.67
< 1 .7
< 0.67
< 3 .3
< 3 .3

< 0.67
< 0.67
< 0.67
< 0.6'l
< 0.6'7
< 0.61
< 0.6?
< 0.67
< 3 .3
< 1 .7
< 1 .7
< 0.67
< 0.67
< 3 .3
<  1 . 7
< 0.67
<  1 . 7
< 1 .'l
< 0.6'7
< 0.67
< 1 .7

< 0.067
< 0.067
< 0.06?
< 0.067

< 0.34
< 0.34
< 0.34
< 0.34

< 0,067 < 0.34
< 0.067 < 0.34

<0.061 < 0.34
< 1 .7

< 0.067 < 0.34
< 0.33

< 0.067

< 0.067

< 0.34

< 0.34
< 0.067 < 0.34

< 0.33 < 1.7

< 0.33 < 1.7

< 0,06?
< 0.06?

< 0.067
<  0 , 1 7
< 0.06'l
< 0 . 1 7
< 0 . 1 7
< 0.067
< 0 .17

< 0.06'7
< 0.33
< 0.33

< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0,067
< 0.067
< 0.067
< 0,33
< 0 . 1 7
< 0 . 1 7

< 0.067
< 0.067
< 0,33
< 0 .17

< 0.067
<  0 , 1 7
<o . r7
< 0.067
< 0.067
<  0 . 1 7

< 0.34
< 0.34

< 0-34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< l .?
<  1 . 7

< 0.34
< 0.34
< 0.34
< 0.34
< 0-34
< 0.34
< 0.34
< 0.34
< r. '7
< 0.85
< 0.85
< 0.34
< 0,34
< l. '7
< 0.85
< 0.34
< 0.85
< 0.85
<0.34
<0.34
< 0.85

Dimethvl phthalate < 0.85 < 1.7 < 0.17 < 0.85
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TABLE 8: SOIL CIIEMICAL TEST RESULTS - Serivolatile Organlc Compounds
Phase fI Envimnmeirtrl Site Assecametrt
Futnre Port Fi€ld Support Services CoEplex
Port of Oakland
Oaldatrd, CeliforDia

TTOCATION
MATRIX
COLLECTION DATE

DEPTE O)

Fluorene
Hexachlorobenzen€
Hexachlorcbutadiene
Hexachlorocyclopentadiene
H€xachloroethan€
Indeno( 1,2,3-c,d)pyrene
Isophorone
N-Nihosodi-n-propylamir€
N-Nihosodiphenylamine
Naphthalene
Nibobetrzene
Pentachlorophcnol
Phenanthrene
Pbenol

MFC-43 MFC44 MFC-45 MFC46

Soil Soil Soil Soil

3/28/02 3/26tO2 3128/02 3t27102

coMP (2) coMP (z) coMP (2) coMP ('z)

UNIIS mgltg rng/kg mer4<g mg/kg

Fluoranthene < 0.34 < 0.61 <0.06? < 0.34
< 0.34
< 0.34
< 0.34
< 0 .85
< 0.34
< 0.34
< 0.34
< 0,34
< 0.34
< 0.34
< 0.34
< 1 .7

< 0.34
< 0.34

< 0.67
< 0.67
< 0.67
< 1 .7
<o.6'l
< 0.67
< 0.67
< 0.67
< 0.6'7
< 0.67
< 0.67
< 3.3
< 0.67
< 0.67

< 0.067
< 0.067
< 0.06?
< 0 .17
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067
< 0.067

< 0.34
< 0.34
< 0.34
< 0.85
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
<  1 . 7

< 0.34
< 0.34

(l) Soil samplfs colleeted in six-inch
tubes prior to corpositing.

(2) COMP = Cor4osit€ Saqples;
sarnples from this location were
ootposited into onc sanple for this
analysis.

mg/kg = milligrans p€r kilosFam

Samples were analyzed for Sernivoltile
Organic Compounds (SVOCs) by EPA
Method 82?0.

IRIS EIfl'IRONMENTAL
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TABLE 9: GROUNDWATER CIIEMICAL TEST RESIJLTS - Semlvolatitc Orgmic Compoutrds
Phrse tr Enylronmetrtal Slte Assessmetrt
Fuiur€ Port Field Support Services Complex
Port of 0aklaod
Oakland, Callfornia

LOCATION
MATRD(
COLLECTION DATE

MFC-06
GW

3t21/02

MFC-07
GW

3n8/02

MFC-08
GW

3n8/02

MFC.09

3t21t02

MFC-12
GW

3n8/02

MFC-r4
GW

3D5/O2

UNITS
I < 2.0

< 2.0
< 2 . 0
< 2 . 0
< 2.0
< 1 0
< 2.0
< 5.0
< 2-0
< 2.0
< 1 0
< 2.0
< 2.0
<  l 0
< 2.0
< 5.0
< 2.0
< 5.0
< 5.0
< 2.0
< 5.0
< 2.O
<  l 0
< 1 0
< 2.0
< 2.0
< 2.O
< 2.0
< 2-O
< 2.0
< 2.0
< x.0
<  l 0
< 5.0
< 5.0
< 2.0
< 2.0
< 1 0
< 5.0
< 2.0
< 5 .0
< 5 .0
< 2.0
< 2,0
< 5 .0
< 5 .0
<2.0
< 2,0

< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 3 0
< 6.0
< 1 5
< 6.0
< 6-0
< 3 0
< 6 ,0
< 6.0
< 3 0
< 6.0
<  1 5
< 6.0
<  1 5
<  1 5
< 6 ,0
<  1 5
< 6 ,0
< 3 0
< 3 0
< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 6.0
< 3 0
< 1 5
<  l 5
<  6 .0
< 6.0
< 3 0
<  l 5
< 6.0
<  l 5
<  1 5
< 6.0
< 6.0
<  l 5

< 2.8
< 2 .8
< 2.8
< 2.8
< 2 .8
< 2.8
< 2.8
< 1 4
< 2.8
< 6 .9
< 2.8
< 2.8
< 1 4
< 2.8
< 2.8
< 1 4
< 2.8
< 6.9
< 2.8
< 6.9
< 6.9
< 2.8
< 6.9
< 2-8
< 1 4
< 1 4
< 2.8
< 2.8
< 2-8
< 2.8
< 2.8
< 2.8
< 2.9
< 2.8
< 1 4
< 6-9
< 6-9
<2-g
< 2.8
< 1 4
< 6 .9
< 2.8
< 6 ,9
< 6,9
< 2 .8
< 2 .8
< 6.9

< 2 . 4
< 2.4
<2.4
< 2.4
<2.4
< 2.4
< 2.4
< 2.4
< 1 2
<2.4
< 6.0
< 2 . 4
< 2.4
< 1 2
< 2.4
< 2 , 4
< 1 2
<2,4
< 6.0
< 2.4
< 6 .0
< 6.0
<2.4
< 6.0
< 2.4
< L Z
< 1 2
< 2.4
<2.4
< 2.4
< 2 . 4
< 2 . 4
< 2.4
< 2 . 4
< 2.4
< 1 2
< 6,0
< 6.0
< 2 . 4
<2.4
< t 2
< 6.0
< 2.4
< 6.0
< 6.0
< 2.4
< 2.4
< 6-0
< 6.0

<4,7
< 4.7
< 4.'7
< 4.'7
< 4.7
< 4.'l
< 4.7
< 2 3
< 4-7
< 1 2
< 4.7
< 4.7
< 2 3
40

< 4.7
< 2 3
< 4.'l
< 1 2
<4.7
< 1 2
< 1 2
< 4 ; l
< 1 2
< 4.7
< 2 3
< 2 3
< 4.7
< 4.7
< 4.7
< 4.7
< 4.7
< 4.7
< 4.7
< 4.7
< 2 3
< 1 2
< 1 2
< 4.'7
< 4.7
< 2 3
< 1 2
< 4.7
< 1 2
< 1 2
< 4.' l
<4 .7
< 1 2
< 1 2

< 2 . 4
< 2 . 4
< 2 . 4
< 2.4
< 2.4
< 2.4
< 2.4
<2.4
< l z
<2.4
< 6.0
< 2 . 4
<2.4
< 1 2
< 2.4
<2.4
< 1 2
< 2 . 4
< 6.0
< 2 . 4
< 6-0
< 6 .0
< 2 . 4
< 6 .0
< 2 . 4
< 1 2
< 1 2
< 2 . 4
< 2 . 4
< 2.4
< 2.4
<2.4
<2.4
< 2.4
<2,4
< l z
< 6.0
< 6.0
< 2.4
< 2-4
< 1 2
< 6.0
<2.4
< 6.0
< 6 .0
< 2 . 4
< 2.4
< 6.0
<  6 , 0

I ,2-Dichlorobenz€n€
I ,3 -Dichlorobenzene

I ,4-Dichlorobenzene
2,4,5 -Trichlorophcnol

2J,6-Trichlorophenol
2J-Diohlorophenol
2,4-Dimcthylphenol
2,4-Dinitophenol
2,4-Dinitotoluene
2,6-Dinirrotoluene
2-Chloronaphthalene
z-Chlorcphenol
2-Mcft yl-4,6{initrophenol
z-Methylnaphthalene
2-Metlylphenol
2-Nihoanililr€
2-Nihophenol
3,3 -Dichlorobenzidine
3 -Nitoaniline
4-Bromophenyl phelyl ether
4-Ctloro-3-rrethylphenol
4-Cl oroaniline
4-Chloroph€rnyl phenyl ether
ttMethylphenol
+Nihoaniline
4-Nihophenol
Asmephthcne
Acenephthyl€n€
Arthrace[e
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(t)fluoranthene
Benzo(g,h,i)perylene
Benzoft)fluoranthene
Berzoic asid
BeMyl alcohol
Bis(2-chlorocthoxy) mcthane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl b€nzyl phthalate
Ctrys€ne
Di-o-butyl phthalate
Di-n-octy| phthalate
Dibenzo(4h)antluacene
Dibenzofunn
Diethyl phthalate
Dimethvl Dhthalaie < 2.0 < 15 < 6.9t
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TABLE 9: GROUNDWATER CIIEMICAL TEST RESULTS - Semivolatile Organlc Compounds
Phase Il Etrvironmental Site Ass6sment
Future Port Field Support seMc€s complex
Port of Orklatrd
Oaldln(L C&lifonia

LOCATION
MATRIX
COLLECTION DATE

MFC-09 MFC-12 MIC-14

GW GW OW
MFC46

GW
3/27t02

MFC-07

cw
3D8t02

MFC-08
GW

fn8/02 3D5/021n7/02 3n8102

ANnS rdL tte4- Vgry, FdL tt{L Pe\-
Fluoranthene <2.0 <6.0 <2.8 <2.4 < 4-'7 <2.4

Fluorsne
Hcxachlorobenzsne
H€xachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indend 1 ,2,3 -gd)pyrene
Isophorone
N-Nitosodi-n-propylamine
N-Nitrosodiphmylamine
NaphthalEne
NitrobeDzene
Pentachlorophenol
Phenanthrene
Phenol

< 6.0
< 6.0
< 6.0
<  1 5
< 6.0
< 6.0
<  6 . 0  < 2 . 8
< 6,0
< 6.0
< 6.0
< 6.0
< 3 0
< 6.0
< 6.0

< 4.'1 <2.4
< 4."1 < 2-4

< 5.0
< 2.0
< 2.0
< 2.O
< z-0
< z.o
< 2.0
< 2 . 0
< 1 0
<2.0
< 2.0
<2.O
< 2.0
<2.O

< 2.8
< 2.8
< 2 .8
< 6.9
< 2 .8
< 2 .8

< 2 . 8
< 2 , 8
< 2.8
< 2.8
< 1 4
< 2 .8
< 2.8

< 2 , 4
<2.4
<2.4
< 6.0
<2.4
<2.4
<2.4
<2.4

< 2.4
<2.4
< l z
< 2.4
<2.4

<4.7

< 4.'7
< 1 2

<4.7
< 4.7

<2.4  <4 .7

<  4 ; l  < 2 . 4

<2-4
< 6.0

< 2.4

< 4-7  <2 .4
< 2 3  < 1 2

< 4 .7  <2 .4
< 2 . 4
< 2 , 4

< 4 . 7
<4.7

<2.4
<2.4

Pyrene <2.0 <6.0 <2.8 <2.4 <4-7 :2.4

Nolai:

CW = Grab Glouadiratd S8rtrplc

Grab Crouodwrter saoples wdc
collecied fronr t€q{trary wells
iDstalled duriog the investitation.

Saroples were aaal;zed for
Serrivolrtile OrSanic CofrpouDds
(SVO&) by EPA Method 8270.

f!8/L = loicrograrts pa lit6
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TABLE 9: GROUNDWATER CEEMICAL TEST RESULTS - Semivolatlle Orgsnic Compoutrds
Phrse lI Envlronmental Sltc AEsessEerlt
f\rture Port Field Support Scn'ices Compl€x
Port of Oaklstrd
Oaklend, Callforuia

COLLECTIONDATE 3D5N2

LOCATION
MATRU

I ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4J-Trichlorophenol
2,4,6-Trichlorophsnol
2,4-Dicblomphenol
2,4-Dimethylphenol
2,4-Dinitophenol
2,4'Dinihotoluene
2,6"Dinitotoluese
2-C:hloronaphthalenc
2-Chlorophcnol
2-Methyl-4,6{initropbenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroadline
2-Nitophenol
3,3 -Dichlorobenzidine

3 -Nitroaniline
4-Bromophelyl phenyl ethcr
4-Chloro-3-methylphsnol
4-C'hlsromiline
,LChlorophenyl phenyl ether
4-Methlpheool
4-Nitoaniline
4-Nitoph€nol
Ac€naphdrEne
Acenaphthylene
Aathracene
Bsnzo(a)antbraceoe
Benzo(ahyrene
Beazo(b)fluoranthene
Senzo(g,h,iherytene
Benzo(k)fluoranthene
Benzoic gcid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bisp-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl bsnzyl phthalate
Cbrysene
Din-butyl phthalate
Di-n-octyl phthalate
Dibeuo(a,h) rthlacen€
Dibeazofuratr
Dieftyl phthalat,
Dimethvl Ehthalate

< 2.3 < 2.0

<2-0
< 2.0
< 2.0
< 2.0
< 2.O
< 2 . 0
< 2.0
< 1 0
<2,0

< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 100
< 2 0

< 5 . 0  < 5 0
<2.0 < 20
<2.0  <20
< 1 0  <  I 0 0
130 640
<2.0 < 20
< 1 0  <  1 0 0
<2.0  <20

MFC-14-DtiP

cw

< 2-3
<2-3
< 2.3
<2.3
< 2.3
< 2.3

< 1 2
< 2.3

< 1 2
< 2.3

< 2 . 3
< 5 ,8

< 5 .8
< 5 .8

MFC.15
GW

3t2U02

MFC-18
GW

3Ds/02

< 2 3
< 2 3
< 2 3
< 2 3
< 2 3
<23
< 2 3

<  l l 0
<23
< 5 7
<23
<23
<  l l 0
750
<23
<  l l 0
< 2 3
< 5 7
< 2 3
< 5 7
< 5 7
<23
< 5'l
<23
<  l l 0
<  l l 0
< 2 3
<23
<23
< 2 3
<23
< 2 3
<23
< 2 3
<  I t 0
< 5 7
< 5 7
<23
< 2 3

<  1 1 0
< 5 7
< 2 3
< 5 7
< 5 7
< 2 3
< 2 1
< 5 7
< 5'7

MFC-19

cw
3n5fiz

<  1 0
<  l 0
<  i 0
<  1 0
<  1 0
<  1 0
<  l 0
< 5 0
< 1 0
< 2 5
< 1 0
< 1 0
< 5 0
280
<  l 0
< 5 0
< 1 0
< 2 5
< 1 0
< 2 5
< 2 5
< 1 0
< 2 5
< 1 0
< 5 0
< 5 0
< 1 0
< 1 0
< 1 0
< 1 0
<  1 0
<  l 0
<  l 0
<  l 0
< J 0
< 2 5
< 2 5
<  1 0
<  l 0
< 5 0
< 2 5
<  l 0
< 2 5
< 2 5
< 1 0
< 1 0
< 2 5
< 2 5

MFC-31
GW

3Dst02

MFC-31
GW

3naoz
UYmS velL pdL ,tdL I'g'L tt{\ tt4\

F;"no-u"*enJ <2.1 <z.o <23 < l0 <2.0 <20

< 5 ,8  <  5 .0
<2. '  <2 .0
< 2.1 < 2.0

< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0

<  l 0
< 2.0

< 1 0
< 2.0

< 2.0
< 5.0

< 5.0
< 5.0

< 5.0
< 2.0
< 5.0
< 5.0
< 2.0
< 5.0

< 5 0
< 2 0
< 5 0
< 5 0
< 2 0
< 5 0

< 2.3 < 2.0
< 1 2  <  l 0

< 2.3 < 2.0

< 2.3 < 2.0

<2-3 < 2.0

<2.0  <21
< 1 0  < 1 0 0

< 100
< 2 0
< 2 0

< 2 . 0  < 2 0

< 5 .8
< 2.3
< 1 2
< 1 2

< 5.0
< 2.0
< 1 0
<  l 0 <  l 0

< 2.0
< 2.0

< 2.0
< 2,0
< 2.0

< 2.3
< 2.3

< 2.3
< 2.3

< 2.0
< 2.0

< 2.0
< 2.0

< 2 0
< 2 0
< 2 0

< 2.3 < 2.0
< 2.3 < 2.0

< 2 . 0  < 2 0

< 2-3 < 2.0
< 1 2  < 1 0

< 2.0
<  l 0
< 5.0
< 5.0

< 2 0
< 100
< 5 0
< 5 0

< 2 0
< 2 0
< 5 0

< 5 .8
< 5 .8
< 2.3
< 2.3
< l z
<  5 .8

< 5.0
< 5 ,0
< 2.0
< 2 . 0
<  l 0
< 5.0

<2.0  <20
<2.O <20
< 1 0  < t 0 0
< 5 . 0  < 5 0
<2.O <20
< 5 . 0  < 5 0
< 5 . 0  < 5 0
< 2.0
4.6
< 5.0
< 5 . 0  < 5 0

< 2.3 < 2.0
< 5 ,8  <  5 .0
< 5 .8  <  5 .0
< 2 3  < 2 . 0
<23 <  2 .0
< 5.8 < 5.0
< 5.8 < 5.0
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TABLE 9: GROUI\IDWATER CIIEMICAL TEST RESULTS - S€rntvolatile Orgatric Compoutrds
Phase II ED}'irotrm€trtal Site Asse.$metrt
Future Port Field Support Seryices Compler
Port of Orklrtrd
Oakland Callfornla

LOCATION
MATRD(

MFC.I4.DUP
GW

MFC-15

GW

MFC-18
GW

MFC-19
GW

MFC.3I
GW

385t02

MFC-31
GW

3nu02CoLLEC'IION DATE 3n5t02 3D6n2 3n5102 lns/02
l.lltlTs pelL pslL vsn- [ElL ttgL ttdL
Fluoranthene <23 <2-O <23 < 10 <2.0 <20

Fluorene
Ilexachlorobenzene
Hexachlorobutad'iene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3.c,d)pyrene
Isophorone
N-Nikosodi-n-propylarnine
N-Nibosodilrhcnylarnine
Naphthalen€
Nittobenzene
Pentachlorophenol
Phenathrene
Phenol
Pyrene

< 2 . 3
< 2.3
< 2.3
< 5 .8
< 2.1
< 2.3
<2.3
< 2.3
< 2.3
<2.3
< 2.3
< 1 2
< 2.3
< 2.3
< 2.3

< 2.0
< 2.0
< 2.0
< 5.0
< 2,0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.Q
<  1 0
< 2 . 0
< 2.0
< 2.0

64
< 2 3
< 2 1
< 5 7
< 2 3
< 2 3
< 2 3
< 2 3
< 2 3
380
<x
<  l l 0
180
<23
<23

44
< 1 0
< 1 0
< ? 5
<  l 0
<  l 0
< 1 0
<  l 0
< 1 0
140
< 1 0
< 5 0
110
<  l 0
< 1 0

L4 8l
<  2 .0  <20
<2.0  <20
< 5 . 0  < 5 0
<2.0  <20
<2.0  <20
< 2.0
< 2-0

< 2 0
< 2 0

< 2 .0  <20
130 390
<2.0  <  20
< 1 0  <  1 0 0
33 170

< 2 . 0  < 2 0
<2.0  <20

Not.3:

GW = Grab Gromdwatff Sanrple

Glab GrouDdwat€r safiples weie
colected from temporlfy we s
installed during tbc investigation.

Satltpl6 Y.cre anrllzed fdr
Smrivolatilc Orgraic Compounds
(SVOCT) by EPA Me$od 82?0.

Frgll- = riicrogratis per lite'
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TABLE 9: GROUNDWATER CHEMICAL TEST RESULTS - SeDlvolstile Orgrdc Compoutrds
Phrse II Etrvirotrmentrl Sit€ Ass€ssm€ot
Future Port Field Support Servicei Complex
Port of Oakhnd
Oaklatr4 Csllfornia

LOCATION
MATRIX
COLLECTION DATE
TJNTTS

MFC-35
GW

3D5t02
!sq-

MFC-37
GW

3/26t0?
pgL

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dicl orophenol
2,4-Dinethylphenol
2,4-Dinitophenol
2,4-Dinitotoluene
2,6-Dinitrotoluqre
2-Chloronapbthalene
2{hlorophenol
2-Methyl-4,6-dinitrophenol
2-Methyltrephthalen€
2-Methylphenol
2-Nitoaniline
2-Nitrophenol
3 ,3-Dichlorobenzidine
3-Niro8rdline
4-Bromophenyl phenyl ether
4-C1 oro-3-methylphenol
+Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroanilinc
4-Nitoph€no1
Aceuaphthene
Acenaphthylene
Althracene
Benzo(a)anthracene
Berzo(a)pyrene
BsDz{b)fluoranthetre
BenzoG,lLi)psrylene
Bertzo(k)fluoranthene
Benzoic acid
B€nzyl alcohol
Bis{2-chloroethoxy) methere
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benz.yl phthalate
Chrysene
Dir-butyl phthalate
Di-n-octyl phthalate
Dibenzo(4h)anthracene
Dibenzofuran
Diethyl phthalarc
Dimethyl phthalate

< 2 0
<20
<20
<20
< 2 0
< 2 0
< 2 0
< 2 0
< 100
<20
< 5 0
< 2 0
< 2 0
< 100
630
< 2 0
< 100
< 2 0
< 5 0
< 2 0
< 5 0
< 5 0
<20
< 5 0
< 2 0

< 100
< 100
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 100
< 5 0
< 5 0
< 2 0
< 2 0

< 100
< 5 0
< 2 0
< 5 0
< 5 0
< 2 0
< 2 0
< 5 0
< 5 0

< 4-'7
< 4.7
< 4.7
< 4 .7
< 4.7
< 4.'.1
< 4.7
<4.1
< 2 4
< 4.7
< l z
<  4 ,7
< 4 .7
< 2 4
< 4.7
< 4.7
<24
< 4,',7
< 1 2
< 4.' l
< 1 2
< 1 2
<4.7
< 1 2
< 4.7
<u
<u
< 4.7
< 4.'7
< 4.7
< 4.7
< 4.7
< 4.7
< 4.7
< 4.7
< 2 4
< 1 2
< 1 2
< 4.7
< 4.7
<24
< 1 2
< 4,7
<  l 2
< 1 2
< 4.7
< 4.7
< t 2
< 1 2
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TABLE 9: GROUNDWATER CIIEMICAL TEST RESULTS - Semivolatile Orgatric Compourds
Phase II Envirotrmenial Slt€ Ass€ssment
Fuiure Port Field Support Seryic€s Complex
Port of O{khtrd
Oaklard, Califoruia

LOCATION
MATRIX
COLLECTION DATE
UNITS

MFC-35 MFC-37

cw Gw
3/25102 3n6n2

PgtL PdL
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
HexacNomcyclopEotadiene
Hexachlomethane
lndeno( 1 ,2,3 -c,d)pyrene
Isophorone
N-Nitosodi-n-propylamine
N-Nitosodiphenylamine
Naphthalene
Nitrobenzene
P entechlorcph€Dol
Phenanthene
Phenol
Pyrene

< 2 0
78

< 2 0
< 2 0
< 5 0
< 2 0
< 2 0
< 2 0
<20
<20
190
<20
< 100
130
<20
<20

< 4.'7
t 8

< 4-7
<4.7
< t 2
< 4.7
< 4.7
< 4 . 7
< 4,7
< 4.7
< 4,7
< 4.7
< 2 4
1 '

< 4,7
< 4.7

Not€s!

CW = Crab Croundwst€r Sarqlc

Gmb Groutrdwrt€t sa@l€s w€re

I collcctcd froarr tcrIporary wells
It inrtalled during the i.Evestigatiotr.

Sarplcs wac roalyzed for
Sdlivolatile Orsanic CoapouDds
(SVOG) by EPA Method 8270,

FglL = ficrogramE p€r lils

I
Idrfon ofoaHand[So#19/Phsrc tr RlDodSvOCs - Tabi$ 8,9/ Gw Page 6 of6 IRIS ENVIRON}ENTAL
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o
TABLE 12: SIIRVEYED BOREHOLE LOCATIONS
Phase II Envimnmental Site Assessnetrt
Future Port Field Support Services Conplex
Port of Oatland
Oakland, Califomia

Boring Number Northing Essting Elevation

MFC-o1
MFC-02
MFC-03
MFC-04
MFC45
MFC-06
MFC-07
MFC-o8
MFC{9
MFC-I0
MFC-I1
MFC-12
MFC-13
MFC-14
MFC-15
MFC-16
MFC-17
MFC-18
Mrc-19
MFC-20
MFC-21
MFC-22
MFC-23
MFC-24
MFC-25
l\l'IC:26
t14!c-27
MFC-2E
MFC-29
MFC-30
MFC-31
MFC-32
MFC-33
MFC-34
MFC-35
MFC-36
MFC.3?
MFC-38
MFC-39
MFC40
MFC-41
itFc-42
MFC-43
MFC44
MFC45
MFC-46

2,r20,604
2,120,624
2,r20,628
2,120,584
2,r20,578
2,120,511
2,720519
2,t20,495
2,120163
2,12nsfi
2,r2OA62
2,12fr!99
2,12O143
2,t20,426
2,t20,417
2,t20,4r5
2,r20,383
2,t20,34
2,tao,348
2,r20,286
?,120,ffis
2,12O569
2,r20498
2,120,532
2,120,453
2,L20,?8r
2,L2OA1O
2,r20,397
2,12Q,36r
2,120,344
2,120,302
2,L20,245
2,t20,246
2,120,198
2,t20,I92
2,t20,t17
2,120,114
2,120,703
2,120,1O5
2,120,080
2,r20,o24
2,r20,012
2,tzo,006
2,rtg,962
, 1 l o 0 1 6

2,120,130

6,037,814 13.63
6,038,062 13.29
6,038,213 14.70
6,037,918 t1.67
6,038,054 17.68
6,038,087 17.67
6,038,133 17.66
6,038,1?9 14.87
6,038,174 14.58
6,038286 14.4r
6,037,776 14.24
6,03?,915 14-60
6,037,951 13.84
6,038,062 i3.98
6,038,131 14.12
6,038,254 14.20
6,038,277 14.22
6,038,163 t3.99
6,038,237 13.75
6,038,494 19.92
6,038,410 14.W
6,038,499 15.30
6,038,596 15.33
6,038,333 15.32
6,038,495 14.77
6,038,636 15.38
6,038,353 13.84
6,038402 14.33
6,038,533 15.81
6,038,366 14.1'1
6,03E,396 14.6'1
6,038,@6 t4.4Q
6538,429 15.35
6,V38,532 15.11
6938,352 14/4
6,038,568 t4.31
6,038,307 14.11
6,038,3E7 15.35
6,038,485 15.58
6,038,350 14.84
6,038,378 15.59
6,038,456 15-7s
6,038,535 14.26
6,038,381 15.65
6,O384t7 15.68
6,038J56 19.87

Notesl

. O 
t t' 

"U,H;'",11ffir:Hlecarir. 
omia state Praft

{2) Vertical Benchmark is point "BART VEI{r", held with ar
of 17.20', Port of Oakland Datum.

his:Pon of Orklstrd/Tso#l g/?hase tr Repor/survey Dala - Table 12 Page I of I IRTS ENVIROT..'I4ENTAL



TABLE 12: SURVEYED BOREHOLE LOCATIONS
Phase II Environmsntal Site Assessme[t
Future Port Field Support Services Complex
Port of Oakland
Oakland, Califomia

Boring Number Northing Easting Elevation

I

MFC-OI
MFC-02
MFC-03
MFC-04
MFC-o5
MFC-06
MFC-07
MFC-08
MFC-09
MFC-10
MFC-11
MFC-12
MFC- 13
MFC-14
MFC-15
MFC-16
MFC-17
MFC-18
MFC- 19
MFC-20
MFC-z1
MFC-22
MFC-23
MFC-24
MFC-25
MFC-26
MFC-27
MFC-28
MFC-29
MFC-30
MFC-31
MFC-32
MFC-33
MFC-34
MFC-35
MFC-36
MFC-37
MFC-38
MFC-39
MFC-40
MFC-41
MFC-42
MFC43
MFC-44
MFC45
MFC-46

2,r20,604
2,120,624
2,120,628
2,120,584
2,120,578
2,120,511
2,120,519
2,120,495
2,120,463
2,120,51'l
2,r20,462
2,120,499
2,120,443
2,t20,426
2,120,417
2,t20,4t5
2,t20,383
2,120,340
2,120,348
2,120,286
2,120,605
2,120,569
2,120,498
,  l ? n  s 1 ,

2,120 A53
2,120,381
2,120,410
?,120,397
2,120,361
2,120,344
2,120,302
2,t20,245
2,120,246
2,120,198
2,120,192
2,r20,11'7
2,120,r14
2,120,t03
2,120,105
2,120,080
2,120,024
2,120,012
2,t20,006
2,119,962
2,t19,936
2,120,t30

6,037,8t4 13.63
6,038,062 13.29
6,038,213 14.70
6,037,918 t',7.67
6,038,054 17.68
6,038,087 17.67
6,038,133 17.66
6,038,179 14.8',1
6,038,174 14.58
6,038,286 14.41
6,03'7,776 14.24
6,037,9t5 14.60
6,017,95t 13.84
6,038,062 13.98
6,038,131 14.12
6,038,254 14.20
6,038,217 t4.22
6,038,163 13.99
6,038,237 t3.75
6,038,494 t9.92
6,038,410 14.84
6,038,499 15.30
6,038,596 15.33
6,038,333 15.32
6,038,495 r4.',17
6,038,636 15.38
6,038,353 13.84
6,038y'02 14.33
6,038,533 15.81
6,038,366 t4.t7
6,038,396 14.67
6,038,606 14.40
6,038,429 15.35
6,038,532 15.11
6,038,352 14.44
6,038,568 14.31
6,038,307 14.11
6,038,387 15.35
6,038,485 15.58
6,038,350 14.84
6,038,378 1s.59
6,038,456 ts.1s
6,038,535 14.26
6,038,381 15.65
6,038,417 15.68
6,038,456 19.87

Notes:
( 1) Coordinates based upon California Siate Plane

System, NAD'83 Zone I1I.
(2) Vertical Benchmark is point "BART \IENT", held with ar

of 1 7-20', Port of Oakland Datum.

Idsrfort ofoaklandfiso#Ig/Phase I Reportsurvey Data - Table 12 Page I of I IRIS ENVIRONMENTAL
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MODELING METHODOLOGIES



Appendix B. Modeling Meth odologies

This appendrx explains the methods used to model exposure to contaminants ofpotential concetn

(COPCs) for human receptots considered at the Site. These models were used to estimate on-

Site, indoor and outdoor ambient air concentrations associated with the emission of COPCs from

soil, soil gas, and groundwater. Estimation of airbome COPC concentrations at on-Site receptors

comprised the calculatlon of (i) emission rates ofCOPCs at the ap,propriale surface boundaries

and (ii) dispersion f,actors for these COPCs into trenches and indoor envircnments. The

calculated COPC concentrations were combined with exposure assumptions and chemical

toxicity data to characterize potential adverse health effects to on-Site receptors. Note that all of

the models presented in this appendix will overestimate ambient air concentrations when non-

aqueous phase liquids are present.

8,1 Exposure Modeling SummarY

|ris Environmental initially performed baseline modeling under an assurned default condition

where specific desip elenents that will be incorporated into the development were not included.

These specific design elements include 1) the planned passive soil-venting systoms that will be

placed beneath all constructed buildings and 2) the asphalt cap that will completely cover the

site. we then conducted modeling under conditions consistent with the planned site

redevelopmenl, incorporating the aforementioned design elements. Note that these design

elements will only affect the f,ate and transport of the COPCs in the commercial-worker scenario.

The calcuiated, site-specific exposures were combined with the appropriato coPC-specific

toxicological data to characterize the potential for adverse health effects, as described in Section

6 of the assessment. The following table summarizes the models us€d to estimate exposure for

each human receptor subject to a complete exposure pathway, as described in Section 5 of the

assessment. Uncertainties associated with these modeling approaches are discussed in

Appendix C.
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Baseline Evaluation

Scenario
Model

Name

Model Breakdown

Emissions Dispersion

Ilevelopment

On-Site
Construction
Worker

Soil Particulate Dust Default Default

Soil Trench Methane Advection Trench Model

Subsurface Soil

Gas Trench Methane Advection Trench Model

Groundwater Trench Methane Advection Trench Modei

Future Use

Intrusive
Worker

Soil Particulate Dust Default Default

Soil Trench Methane Advection Trench Model

Subsurface Soil

Gas Trench Methane Advection Trench Model

Groundwater Trench Methane Advection Trench Model

On-Site
Commercial
Worker

Soil Particulate Dust Default Default

Soil
Johnson &
Ettinger Methane Advection Johnson & Ettinger

Subsurface Soil

Gas

Johnson &

Ettinger Methane Advection Johnson & Ettinger

Groundwater
Johnson &

Etting€.r Methane Advection Johnson & Ettinger

ffiEvaluation

On-Site
Commercial
Worker

Soil Particulate Dust Default Default

Soil
Johnson &

Ettinger Diffusive Flux Johnson & Ettinger

Subsurface Soil

Gas

Johnson &
Ettinger Diffusive Flux Johnson & Ettinger

Groundwater
Johnson &

Ettinger Diffusive Flux Johnson & Ettinger
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I
O B'zPhysicochemical Properties and Site Parameters

The mobility ofa coPC in the subsurface is governed by the physicochemical properties ofthe

COPC and by the soil properties. The COPC-specific properties that govem transport include

the diffusion coefficient in air, diffirsion coefficient in water, Henry's law constant, solubility in

water. and the organic carbon panition coefficient. The values assumed for these properties and

their corresponding sources are listed in Table 5-1'

Soil properties required to estimate the tfansport ofCOPCs include total porosity' dry buik

density, soil saturation, and organic carbon content. As there is considerable tmcertainty with

respect to the soil properties, conservative values were assumed where site-specifrc data were not

available. site-specific properties were used where available, and were based on data from tlle

Phase II ESA. Site soil, groundwater, building, and trench parameters are presented in

Table 5-2. Soil properties were assumed to be homoganeous.

8.3 Dust Model

The estimation ofconcentration goals attendant to inhalation ofparticulates requires the

determination ofthe quantitative relationship between chemical concentrations in the soil

(mg,&g) and the concentration of respirable partioulate matter @Mls) in the air due to fugitive

dust emissions. For the fugitive dust inhalation pathway, the airbome particulate concentration

at the site was assumed equal to the Federal annual-average PMro standard of 50 pglm3 ' For the

intrusive-construction inhalation pathway, the airbome particulate concentration was assumed to

be one-tenth of the respirabie-dust standard of 5,000 pg/m3 established by the Califomia

occupational safety and Health Administration (cavosHA), i.e., was assumed to be 500 pgim3.

In both cases, the chernicat composition of airbome particulates was assumed identical to that of

the Site soil (DTSC, 1994).

B.4 Treneh Model

The Trench Model was used to estimate airbome coPC concentrations resulting from the

volatiiization ofCOPCs from soil, soil gas, and groundwater into trenches dug by construction

workers during Site development. This model assumes that COPCs present in subsurface soil,

soil gas, atd groundwater are volatilized from the surface of the trench walls and dispersed

tkoughout the trench by winds.
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Estimation of ambient COPC concenkations f,ou the intrusive worker consisted of two steps:

{ the estimation of the volatilization flux of coPCs into the air; and, (ii) the modeling of the

dispersion ofthe COPCs in the trench. An analytical solution to the Fickian diffusion equation

was used to calculate the volatilization flux ofCOPCs ftom soil, soil gas, and gloundwaier inlo

the trench. An empirical analogy ap,proach was used to estimate the dispersion in the trench-

Section A.4.1 describes the methodoiogy used to €stimate the volatilization flux &om soil, soil

gas, and groundwater to the trench. Section A.4.2 describes the methodology used in estimating

the concentration of COPCs in the trench. Ambient air concentrations from bench modeling are

incorporated into Tables 5-3 and 54.

8.4.1 Estimation of Baseline Flux of coPCs from soil, soil Gas, and Groundwater to the
Trench Assuming Methane Advection

COPCs can flux tlrough the pores of soil and be emitted into the trench. In situations where

there is evidence of methane production resulting from the action of subsurface microorganisms,

the potential for the pressurizod flux ofmethane to resulting in the advective transport ofother

COPCs must be addressed. Metlane concentrations at the Site are likely the result of the use of

hydrocarbons as a food substrate by subsurface microorganisms. As the microorganisms

6onsume the hydrocarbons as food, methane is released as a byproduct. The methane so released

begins to build up pressure, resulting in a pressure gradient betweon the source and the srrface-

This pressure gradient causes methane, and other coilocated gases, to be "pushed" to surface at a

rate greater that expected from the diffusion gradient.

The coPC flux associated with the methane prEssure gradient can be estimated by assuming a

steady-state flow associated with this pressure gradient (Little et a1.,1992). Under this

assumption, the norrnalized average flux is:

J/C:QlA+ 10-5

where:

JlC = normalized contaminant flux at ground surface (m/s);

a : steady state fl ux rate of the methane gas 1cm3/s);
C = soil gas conc€ntration resulting from media of concem (mfm'); and

A = area of trench surface {cm2!
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The steady-state {lux rate of methane is calculated &om:

Q = $/u) (P/L) A

where:

k = soil intrinsic permeability (cm2);

vapor viscosity (g/m's);

P : pressure of methane at groundwater table (g/crn's2);

L : distance fiom groundwater table to swface (cm); and

A = area ofhench surface (cm2).

Note that the total flux into the trench may not exceed the mass available for transport. While

groundwater sources are considered infinite, soil and soil gas sources are finite; therefore, both

soil and soil gas flux estimates are checked to ensure they do not result in violation of

conservation of mass. To estimate the flux under these conditions, we assumed that all of the

mass potentially available to flux into the trench did so, takfurg into accolrnt the potential flux of

COPCs to the surface. Under these assumptions, the normalized flux into the trench would be:

,,. _(2W +2l\til' I 4+ (D - Z'l* WL 
* ro-z

AT

where:

J/C : norrnalized contamfuunt flux at ground surface over time T (m/s);

C = soil gas concentration resulting from media of conssrn {-glm');
T = total flux time (exposure period, s);

D = depth of COPC contamination (cm);

W : width of trench (cm);

L : lengih of trench (cm);

Z : depth of kench (cm); and

A = surface area oftrench (cmz).

The trench parameters referenced above are presented in Table 5-2. Note lhat the formulation of

this Trench model requires that there are no NAPLs presant. If this rnodel is used to estimate the

flux ofNAPIs, the 'lux will be overestimated. Therefore, as a constnative screen of the impact

ofNAPI-s on exposttte ooncentrations, this approach may be used'
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8.4.2 Concentration of COPCs in the Trench

.Atmospheric dispersion in henches is similar to that found in street canyons. Street canyons are

*troets lined on both sides by buildings. This coufigrfation results in a cross-street profile bormd

on three sides, with an open surface above the street. Winds normal to the street flow over

building rooftops and drop down tbrough the open surface above the street to sreate zones of

turbulence within the canyon. Like street canygtrs, trenches are bound on threo sides and

surface winds traveling over the trench drop dowu to create zones of turbulence within the

trench. Similar to emissions from cars traveling along the street at the bottom ofthe street

cauyon, emissions from the bottom of the trench may get trapped within the trench walls.

Therefore, ambient air concentrations resulting from emissions in the bottom of the trench may

be estimated from street canyon modeling of automotive emissions. Using this analogy, the

concentrations resulting from the formation ofh[bulent eddies in the trench may be estimated

from the following equation (Cermak, 1974):

n :  JA '

O-trH,Lu"

where:

Cu : air concentration in the uench (mgim3)

J = flux of COPCs into the trench (g/s-mz)

Lt : length of the trench (m)

Ht : depth of the hench (m)

At = area of hench walls and floor (m2)

us = average surface wind speed (mls)

To maintain the analogy with the experimental results presented in Cermak et al' (1974) the

width of the trench was assumed to be one and half times the depth of the trench' A11 the input

parametefs used in the trench modeling are presented in Table 5-2. The hypothetical trench is

assumed to be 100 cm deep, 150 cm wide, and 400 crn long.

The trench equation presented above assumes lhat the wind is constant and is always blowing

normal to the trench; therefore, the equation gives a maximum one-hour avelage concentfation.

A multiplication factor of 0.08 is generally used to convert maximum one-hour concentrations to

mmual average concentrations. Nonetheless his Environmental conservatively assumed that lhe
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one-year average concenfations in the tranch would equal the maximum hburly concentrations;

therefore, this multiplication factor was not used. Furtherrnore, wind speed and direction normal

to the trenoh will vary significantly with change in meteoroioglr. Therefore, it is likely that this

Trench Modei will provide a oonservative estimate of the actual mnuai average concenfation in

the trench.

B.5 Dust Model

The estimation of concentration goals attendant to inhalation ofparticulates requires the

determination ofthe quantitative relationship between chemical concentrations in the soil

(mdkg) and the concentration of respirable particulates (PMro) in the air due to fugitive dust

emissions. Particulate emissions are due to wind erosion and, therefore, depend on the

erodibility of the surface material. For the fugitive dust inhalation pathway, we assumed that the

ambient air panicuiates at the Site are equal to the National Ambient Air Quality Standaxd for the

annual average respirable portion of suspended particulate matter (0.050 mg/m3 PMro) and that

the particulates have the same concenfation of contarninants as the soil {DTSC, 1994). For the

intrusive worker, we have assumed that the aitbome dust level present during the intnrsive

activities would be one tenth ofthe standard fof resplable dust paf,ticulates (i.e., one tenth of5

mg/m3, or 0.5 mg/m3), as established by the Califomia Occupational Safety and Health

Administration (cavoSHA). For both the resident and worker populations, we have assumed

that I 00% of the inhaled particulates come from surface soii.

B.6 Johnson and Etfinger Model

The transport of coPCs into indoor air was simulated using the UsEPA-approved Johnson and

Ettinger Model ("the J &E Modei"; USEPA, 2000), as modified by CaVEPA' The Advanced

version of the Model was used (SL-ADV Version 2'3; 3/01). The J & E Model is used to

estimate indoor air concentrations associated with the volalilization md dispersion of COPCs in

soil, soil gas, and groundwater into indoor environments. coPCs in subsurface soil, soil gas,

and groundwater, may be emitted into indoor environments through advection and diffusion'

once released into indoor air, turbulent mixing will disperse the coFcs in the building.

The J & E Model estimates the coPC indoor air concentrations i atwo steps process: (i) the

estimation of the fl1x of COPCs into the buiiding; and, (ii) the estirnation of the dispersion of the
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COPCs in the building. For our baseline analysis, we have assumed that COPCs in subsurface

soil, soil gas, and groundwater, may migrate vertically into on-Site buildings by advection and

diffusion. The advective component ofthe fiux is the result of a methane pressure gradient, as

discussed above. Curently, the J & E Model does not include this advective transport

mechanism. As this transport pathway can significantly increase the total flux into a building,

we have modified the J & E Model to incorporate this pathway.

using the approach developed in section A.4.1, the advective component of the flrx was

incorporated into the J & E Model. This adjusted J & E Model simulates the hansport of a

compound into the building by both advection and diffrrsion and relates the flux of the substance

to the pressure gradient ofmethane.

The planned site redevelopment will include passive vapor venting systems below building built

on-Site. The passive vapor venting system wili decouple the advective transport ofCOPCs into

the building, allowing the COPCs to escape around the building, and thereby reducing the

adveotive transport of soil gas to zero. In this case, we have conservatively assumed that

diffrrsive transport of COPCs into the building wiil continue even with the addition of a passrve

vapor venting system. We used the standard J & E Model to estimate the diffi.rsive transport to

COPCs into the building.

The development of the Model is described in detail in the user's guide (USEPA,2000). The

modeling inputs that affect the estimate of the indoor air concantrations include building soil,

methane flow rate, and physicochemical parameters. Default building paramete$ used include

building height, the building air exchange rate, and the seam between the floor and the building

walls. Modeling parameters are presented in Tables 5-2. Table 5-3 shows the predicted air

concentrations associated with baseline evaluation and Table 5-4 shows the predicted indocr

ambient air concentrations associated with tlre inclusion ofplanned design elernents.
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APPENDIX C

T]NCERTAINTIES IN THE RISK ASSESSMENT



c.l

Appendix C. Uncertainties in the Risk Assessment

The process of estimating risk has inherent uncertainties associated with the calculatiots and

assumptions used. The approach used in this evaluation is based on health-protective agency

guidelines that are specificaily desigrred to not underestimate risk. This results in estimates

ofrisk that represent upper-bound estimates. Both the USEPA (1989a) and the National

Research Council (1994) discuss the importance of identifuing the key uncertainties in each

risk assessment and describing the possible influence of each uncertainty on the final risk

estimates. A discussion of the assurnptions and uncertainties in the risk assessment is a key

component of the risk assessment process. Most often, the influence of ttre key uncertainties

is described as either overestimating or underestimating the final risk' For some variables,

however, the direction of the influence is not lnown. In these situations, the influence of tlte

uncertainty is identified as either overestimating or underestimating risk. The key

uncertainties for the various asOects associated with the risk assessment are described below.

Uncertainties in the Estimation of the Representative Concentrations of

Chemicals of Concern

Uncertainties inlerent in estimating representative concentrations at the Site for chemioals of

potential concern (COPCs) are associated with the adequacy of the characterization ofthe site

and quality of site data. Tlpically, rhe 95% upper confidence limit (UCL) of the arithmotic

mean concentrations calculated from site data is used as the average representative

concentrations for the estimation ofhealth risks associated with exposure to COPCs at the

Site. Site data used in this risk assessment are ftom a focused Phase II ESA investigation

where sampling was conducted to identifo potential ateas of concern and delineate areas of

known contamination. Therefore, the representative concentmtions of COPCs estimated for

the Site would be biased high and may overestimate health risks at the Sit€' Furftemore, due

to the high concentrations ofpetroleum hydrocarbons detected at the Site, the detection limits

for volatile and semi-volatile organic compounds were elevated in some samples. One-half

the detection limit for nondetections was used in the calculations of the 95% UCL

concentrations. Therefore. the inclusion of one-half the values of elevated detection limits

would bias the representative concentrations for COPCs high and may overestimate health

risks at the Site."

C.2 Uncertainties in the Estimation of Human Exposure to Chemicals

As discussed in Section 3.4, numemus assumptions must be made in order to estimate human

exposure to chernicals. These assumptions include parameters such as daily breathing rates

and human activity pattems- The exposure assumptions used in this calculation of cancer

risks and noncancer hazard indices (HIs) are recommended by USEPA, and are offeo the

upper 90th or 95th percentile values. The combination of several upper-bound estirnates used
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as exposure parametbrs to calculate chemical intake overestimates chemical intake, and

therefore may result in overestimates of cancer risks and noncancer HIs.

Based on the planned future use of the Site as a field services complex an on-site intrusive

worker was idsntified for evaluation in this screeningJevel risk assessment. The on-site

intrusive worker was conservatively assumed to be at the Site for 2 days per year for 25

years. The exposure frequency of 2 days per year is higlly conservative and would likely be

fewer days per year as the number ofutility trenches at the Site is limited. Also, exposure

durations of25 years for the on-site worker are higlrly conservative and would be

colsiderably less due to the likelihood ofon-site workers not working at the site for lhe full

25 years. Therefore, the exposure frequency and duration assumed for the intrusive worker

used in this screening-level risk assessment may result in overestimates of cancer risks and

noncancer HIs.

Additionally, the identification and selection of the complete exposure pathways to be

included in the quantitative evaluation was based largely on our current understanding ofthe

physical conditions at the Site. If any additional information or data collected during

subsequent investigations materially affects the exposure pathways or assumptions used in

this tisk assessment, then modifications to this risk assessment may be appropriate.

C.3 Assumptions and Uncertainties in Exposure Modeling for Human Receptors

Inherent in the methodologies used to estimate air concentrations afe assumptions that lead to

uncertainties in the analysis. Assumptions and uncertainties (uncertainties) are present in the

clevelopment and use of all of the models including the Trench Model and the Johnson and

Ettinger Model. Additional uncertainties are present in the estimation of soil and

physiochemical properties. As there is overlap in modeling techniques among the different

models, we have focused on individual model componenis as the basis ofour uncertainty

discussion. This approach will simpli$ the discussion ofthe uncertainti€s and prevent

repetition.

C,3,1 Uncertainties in Emission Calculations for Soil' Soil Gas and Groundwater

The uncertainties in the calculated emission flux of organic contaminants ftom soil, soil gas,

and gromdwater are associated with the assumption of ptessurized methane flow as an

enhancement to subsurface transport, the assumption that the contamination in groundwater is

infinite, and the uncertainties associated with the soil parameters used in the modeling. The

addition ofpressurized methane flow introduces uncertainties in the calculated flux for tle

soil, soil gas, and groundwater emissions models. The ernissions calculations are based on

the assumption that the methane pfessure differential at the site is simiiar to that found at

landfills. Tbis assumption is consewative as the actual preszure differential will likely be

lower tban that found at landfills, as the food scurce for the microorganisms generating the
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methane will be smaller. Thus, assumption ofpressurized methane flow used to estfunate the

ernissions from soil, soil gas, and groundwater emission flux is conservative and likely to

overestimate the actual emissions.

The ernissions calculations for groundwater are based on the assumption that the

contamination in the grormdwater is infinite. This assumption is conservative as the aJtual

source of contamination is finite and will deplete over tim9, as it migrates upward. For some

compounds, this depletion will be delayed both by decomposition ofhydrocarbons and by

chemical hansformation; but for others, biodegradation wili accelerate their rernoval. Thus,

the infinite source assumption used to estimate the emissions from groundwater emission flux

is conservative and likely to overestimate the actual emissions.

There are uncertainties associated with the soil parameters used in this analysis. To estimate

flux emissions, we assumed a single homogeneous layer for the soil and cover soils through

which flux could occur (flux layer). Iris Environmental used the most conservative Site-

specihc soil characteristics to estimate the properties ofthis flux layer. Incorporating the

naturally occurring heterogeneities in the flux layer will likely resuit in a lower estimate of

emission flux. Incorpomting the naturally occurring heterogeneities in the flux layer, such as

clay and silt layers, would likely result in a lower estimate of emission flux.

C.3.2 Uncertainties in the Estimation of the Concentration of COPCs in the Trench

The Trench Model is based on an analogy to experiments designed to predict the contammant

concentntions in a steet canyon based on emissions at the street level. This approach

inherently introduces uncertainty in the estimation of trench hansfer factors. As the trench

and Street canyon are not exactly the same, there wiil be some variability in the results based

on this approach. Nonetheless, as formulated, the model provides a conservative estimate cf

the contaminant concentrations in the hench. A comparison to a similar ap,proach, the cavity

Model, shows that the Trench Model is 15 times more conservative. Therefore, itis likely

that the transfer factors predicted with the Trench Mcdel are overestimated.

C,3.3 Uncertainties in th€ Johnson and Ettinger Model

The Model is based on the assurnption that there is convective transport of chemicals into the

indoor environment. Convective transport into a building results from temperatue

differences betw€en indoors and outdoors (the "stack or chimney effect"), and is most

signifrcant during the winter heating season. Due to califomia's more moderate climate, the

stack effect is less significant ihan in otler, colder parls ofthe country. Ifthis transport

pathway wete not to occur, the actuai long{erm exposues that may occur at the Site are

likeiy to be lower than assumed in the development of the indoor air concentrations.
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C.3.4 Uncertainties in Physicochemical Properties and Site Parameters

All physiochemical properties of the chemicals are estimated values. This includes

diffi.rsivity, solubility, vapor pressure, Henry's law constant, and soil/water partition

coefficients. Most ofthe values used in this evaluation are based on USEPA published

values. There is some variability in these values across sources. The hierarchy of souce

selection is given in Table 5-1, starting with sourc€ one, then source two, etc' Some ofthe

estimated values, including diffusivity and solubility vary within a small range and do not

significantly influence the estimated fluxes. Other values, such as soiVwater padition

coefficients and Henry's law constants do vary widely in the literature and may have a

significant impact on the estimated flux.

There are uncertainties associated with the soil parameters (e.g., porosity, moisture content

and soil organic ftaction) used in the estimation. The soil lithology varies considerably

across the Site both vertically and horizontally which may lead to significant variation in flux

ftom different areas. For this screening level analysis, we did not perform a rigorous

calculation of spatial distribution offlux as a function ofsoil properties, assuming rathet the

most conservative soil properties.

C.4 Uncertainties in the Toxicity Assessment

In this risk assessment, as in a great majority ofrisk assessments, available scientific

information is insufficiurt to provide a thorough understanding ofall the toxic properties of

each of the chemicals to which humans may be exposed. It is generally necessary, therefore,

to infer these properties by extrapolating them from data obtained under other conditions of

exposure, generally in laboratory animals. Although reliance on experimental animal data

has been widely accepted in general risk assessment practices, chemical absorphon'

metabolism, excretioq and toxic responses may differ between humans and the species for

which experimental toxicity data are available. Uncertainties in using animal data to predict

potential effects in humans are introduced when exposurcs in animal studies afe short-term or

subchronic, and when effects seen at relatively high exposure levels in animal studies are

used to predict effects at much lower exposure 1eve1s found in the environment.

Uncertainties in the toxicological assessments for carcinogens and noncarcinogens are

discussed below.

C.4.1 Uncertainties in the Characterizatiotr of the Toxicity of Carcinogens

The deveiopment ofcancer slope factors (CSFs) for carcinogens is predicated on the

assumption generally made by regulatory agencies that no threshold exists for carcinogens

(i.e., that there is some risk of cancer at all exposure levels above zero). Tho no-threshold

hypothesis for carcinogens, however, may not be valid for all substances but likely represents

an ov€restimate ofthe actual potency of a carcinogen'

J:Wordlakland\TthStVtHRAUpp€ndix c c-4 IRIS ENVIRONMENTAL



C.4.2 Uncertainties in tle Characterization ofthe Toxicity of Noncarcinogens

In order to adjust for uncertainties that arise from the use of animal data, regulatory agencies

often base tlre reference dosos (RfDs) for noncarcinogenic effects on the most sensitir'ie

animal species (i.e., the species that experiences adverse effects at the lowest dose), a{td

adjust the dose via the use of safety or uncertainty factors. The adjustment compensates for

the lack ofknowledge regarding interspecies extrapolation, and guards against the possibility

that humans are more sensitive than the most sensitive experimental animal species tested.

The use ofuncertainty factors is considered to be protective ofhealth. In additiott, when

route-specific toxicity data were lacking, Iris Environmental extrapolated ftom one route to

another (e.g., oral to inhalation). Due to the absence of contrary data, equal absorption rates

were assumed for both routes.

In addition, the HIs for each noncarcinogen have been sumrned, to provide one estimated HI,

as shown in TabiesT-7 and'1-9. However, summing HIs for compounds that are not

expected to induce the same type of effec! or that do not act by the same mechanism' may

overestimate the potential for noncarcinogenic effects.

C.5 Uncertainties in the Cumulative Risk Estimates

The USEPA notes in its risk assessment guidance that the use of standard procedures and

assumptions are intended to asswe that the estimated risks do not underestimate the actual

risks posed by a site and that the estimated risks do not necessarily represent the actual risks

experienced by people at a site. Recognizing that risk assessments ate de signed to not

underestimate risl! USEPA Region IX (1989b) recommands including the following

statement in all risk assessments:

"These values are uppet bound estimates of excess cancer risk potentially arising ftom

lifetime exposure to the chemical in question. A number of assumptions have been made in

the derivation ofthese values, many of which are likely to over-estimate exposute and

toxicity. The actual incidence of cancer is likely to be lower than these estimates and may be

zero."
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APPENDIXI)

VERSION 7 DTSC LEADSPREAD OUTPUT



TABLE D-1: CHEMICAL-SPECIFIC RISK FOR LEAD IN SOIL: CONSTRUCTION WORKERS

Futur€ Port of Oakland Field Support Services Complex
2225 ̂ td 2277 Seventh Street
Oaldand, California

LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCBS CONTROL

GUIDE io v.$ion 7
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CHILDREN

here for

50tl 90th 95th 98th 99th
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