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Re:

PORTOFOAKLANI)

November 5, 2002

Mr. Bamey Chan
Hazardous Materials Specialist
Alameda County Health Care Services Agency
1131 Harbor Bay Parkway, 2no Floor
Alameda, Califomia 94502

Human Ilealth Risk Assessment - Future Port of Oakland Field
Support Services Complex - 2225 and 2217 Seventh Street, Oakland,
California

Dear Mr. Chan:

Please find enclosed for your review, the subject Port of Oakland (Port) Human Health
Risk Assessment - Futue Port of Oakland Field Support Services Complex report for
2225 ud 227'1 Seventh Street in Oakland, Califomia. This Human Health Risk
Assessment (HHRA) report is being submitted in accordance with Alameda County
Health Care Sewices 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 kis Environmental
on behalf of the Port. The Phase II ESA was submitted to the Counfy on June I 1, 2002
according to the County-approved work plan dated March 7, 2002. To facilitate tlie
review of this HHRA, an abbreviated version of the Phase II ESA has been incorporated
into the document package. The abbreviated version includes all parts of the Phase [I
ESA except the data tables, since copies ofthese tables are an integral pad of the HHRA.
A new figure (Figure 13) 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 Phase 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 II ESA data
were used for health risk calculations, the enclosed package of the HHRA and the
abbreviated Phase II ESA presents a comprehensive representation of site conditions.

530 Water Street I Jack London Square I P.O. Box 2064 r Oakland, California 94604-2064
Telephone: (510) 627-1100 I Facsimile: (S1O) 627-1826 r Web paqe: www.poriofoakrand.com

C:\mydocs\AGENCIES\ACHCSAWHRAPFSSCcoveT letterl 10502.doc Page I of2



Mr. Bamey Chan
Alameda County Health Care Services Agency

November 5, 2002

The purpose of this risk evaluation was to determine whether the residual chemicals at
the site could adversely impact human health during development and throughout the
proposed future use of the site. Specifically, the report assesses the human health 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 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 Califomia Envhonmental Protection Agency (Cal./EPA), 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 piocess. We would appreciate your report review and approval by the
begirming of December because ground breaking for building conskuction is planned to
start bythe first of2003. Ifyou have any questions, please contact me at (510) 62'1-1134.

Associate Port Environmental Scientist
Environmental Health and Safetv Comoliance

Enclosure: noted

Cc (w encl.):

p

Mikhail Korsunsky, Port Engineering Dept.
Barry MacDonnell, Port Engneenng Dept.
Ana Ward, Port Engineering Dept.
Derrick Cooper, Port Engineering Dept.
Rachel Hess, Irurovative Technical Solutions, Inc.

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

Cc (w/o encl.):

effrey L. Rubin, CPSS, REA

C:\mydocs\ACENCIES\ACHCSA\IIHRAPFS SCcover letter I 1 0502.doc Page 2 of 2
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1.0 INTRODUCTION

The joint ventue of kis Environmental and Cambria Environmental (Iris/Cambria) was

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

Phase II Environmental Site Assessment of 2225 and 2277 Seventh Stueets (the Site) to

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

Site is approxim ately 22 actes in size and is located immediately west of Maritime street

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

in Oakland, Califomia (Figure 1). All field activities performed for this investigation

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

Seventh Street, Port of Oakland, Oakland, California (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 bsen 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 corurected to extraction wells is

part of ongoing mitigation efforts. The Phase II field program was configured to

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

or suspected past uses identified in the Expanded Environmerttal Site Assessment, Future

Fietd Support Sewices Complex, Port of OaHand, Oaktand, prepared by Iris/Cambria in

February 2002. The objectives for the investigation included:

r Define the lateral and vertical extent ofthe existing petroleum hydrocarbon plume

in both soil and groundwater.

. Assess whether chernicals of concem other than petroleum hydtocarbons are

present within the redevelopment area.

r Collect adequate soil, growtdwater, and soil vapor data to support risk screening

and potential risk assessment for redevelopment plarming.

This report is organized with a description ofthe fie1d program presented in Section 2, an

overview ofthe geologic and hydrogeologic findings presented in Section 3, and results

ofthe chemical testing presented in Section 4.

IRISiCAMBRIA Iris\Cambria\Pofi\Tso# t g\Find Phase II Report



2,0 ENVIRONMENTAL FIELD PROGRAM

Subsurface data for this Phase II ESA were collected during a single sampling event

conducted from March 25 through March 28, 2002. A total of46 borings were drilled as

part ofthe program. Soil, groundwater, and soil gas samples were collected from all, or

selected borings in accordance with the work p1an. Locations ofborings are presented on

Figure 2. During the investigation, an on-site mobile laboratory was utilized to analyze

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

compounds (VOCs) and total petroleum hydrocarbons (TPH)' The sample collection

locations could therefore by adjusted as necessary to refine the field investigation. A

stationary laboratory was utilized for the remaining analyses' Table 1 provides a

summary of all sample collection and chemical analyses conducted during the field

progrilm.

2.I MOBILIZATION OF FIELD WORK

Various activities were conducted prior to the start of field work. The appropriate boring

permits were filed with the Alameda County Department of Public Health, Water

Resources Section, prior to the start of the drilling program. Eaoh boring location was

cleared for potential underground utilities by Califomia Utility Surveys, an indepandent

utility survey subconhactor, prior to beginning subsurface work. Undergound Service

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

specific Health and Safety Plan (IIASP) was prepared and distributed to on-site fie1d

personnel.

2.2 DRILLING AI\D SAMPLING PROCEDURES

The forty-six borings advanced in March of 2002 were drilled by Precision Sampling'

Incorporated ofRichmond, California, using a custom built, hydraulically powered

direct-push drill rig. A geologist was ptesent dwing ddlling to obtain samples of

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

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

during drilling, and provide technicai assistance as required. Soil sample collection using

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

neste.d sample rods are driven into the ground. A smaller-diameter inner rod was used to

obtain and retrieve the soil cores, while an outel tube served as a ternporary drive casilg

to prevent sloughing of the formation. Soil sample collection for analytical laboratory

submittal was conducted using a thirty six-inch long, 2.5-inch diameter Enviro-corerM

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

Iris\Carnbiie\Port\Tso#19\Final Phase II RepotlIRIS/CAMBRIA



for the forfy-sir soil borings advanced in March 2002 can be found in Appendix A.

Prior to mobilization of the equipment, the dri1l rigs, dril1 pipe, sampling

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

cleaner to remove oil, grease, mud and other foreign matter. Sampling equipment was

steam cieaned between each boring location to teduce the potential for cross-

contamination between borings.

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

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

2.2.1 Soil Sample Collection

Between one and three soil samples were collected ftom each ofthe boring

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

retained within the sample 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 labeled, the ends covered

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

In general, tr shallow soil sample was collected from a depth of approximately 0.5

feet below ground surface @gs), an intermediate sample was collected 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 duplicates for quality control

analyses. Soil samples oollected from saturated materia.ls were not submitted for

cheraical analyses. Sample tubes for chemical anall'sis were stored in iced coolers for

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

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

or to an on-site mobiie laboratory operated by Mobile Cheln Laboratory, a Califomia-

certified laboratory based in Lafayette, Califomia. The analy'tica1 laboratory reports ftom

both laboratories 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 sa:nples were coliected at depths adjacent to

the soil samples collected for laboratory analysis and placed in a % pint mason jar for

freld VOC screening using a Photo Ionization Detector @ID). The soil screening

methodology was as follows: the soil sample was piaced in the mason j ar, the j m was

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

at ambient temperature for approximately five to ten minutes. The sarnple was then

screened by inserting the probe ofthe PID through the aluminum foil seal on the jar and

into the soil sample headspace. The highest reading indicated on the instrument readout
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meter was recorded on the field soil-boring 1og. The PID was calibrated to both

background conditions and 100-ppm isobutylene span gas'

2,2.2 Groundwater Sample Collection

Grab groundwater samples were collected through temporary PVC well casings

set into twenty-frve seiected boreholes immediately after soil sample coliection' The

temporary we1ls wsre constructed using factory cleaned, 2-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 thickress greater than a sheen

was present, a free product sample was collected by Innovative Tecbnical Solutions Inc'

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

clea:red, 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 transport to STL San Francisco or Mobile Chem Laboratory. A summary

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

2.2.3 Soil Gas Sample Collection

Seventeen soil gas samples were collected from selected boring locations for

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

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

directly through Teflonru tubing routed down a 1-inch diametor drill rod and connected

to a sealed, retractable tip. The dri1l 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 ofair was then purged from the tubing and borehole space using a vacuum pump.

Tedlar bag samples were collected usilg a differential pressure chamber connected to the

vacuum pump. The tediar bag was piaced in the chamber, 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 filiing the tedlar sample bag, the

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

sampling. Samples collected in tedlm sample bags and Summa canisters were

transpofted under chain-of-custody protocol to STL San Francisco for chemical analysis'

A summary ofthe soil gas sample analltical program is presented in Table 1.

2.2.4 Quality Control Sample Collection

Field quality control samples were collected duri ng the Marcb 2002 field

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

sample duplicates, trip blanks, and field equipment blanks. A11 sample duplicates were

IRIS/CAMBRIA lris\Cambria\Port\Tsot lg\Final Phase II Repon



collected immediately following the original sampiing. Soil duplicate samples were

typically collected in adj acent 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 bianks

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

prepared hip 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. Field

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

through a clean sampling barrel set up for soil sampling.

2.3 CHEMICAL AIIALYSIS

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 advetse impact on site redevelopment. Soil gas

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

methane, for the same reasons. In addition, soil gas samples were tested for fixed gases

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

future analysis of remediation options,

Seleoted soil and groundwater samples were analyzed by the on-site mobile

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

The analyical program is described in the sections below by media type' Table I

provides a summary of all sampie collection and analyses. Detailed analytical results are

discussed in Section 4.0, presented in Tables 2 through 11, a:rd shown on Figures 3

through 10 of this report. All laboraxory ana$cal data sheets are presented in Appendix

B.

2.3.1 Soil

Soil samples collected during this investigation were tested for !'arious chemical

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

TPH as gasoline, diesel, kerosene, and jet fuel by EPA Method 8015M, VOCs by EPA

Method 8260, semivolatile organic compounds (SVOCs) by EPA Method 8270, and Title

26 Metals. Selected samples were also analyzed for organic lead by the LIIFT method.

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

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

Selected data results are presented on Figures 3, 6, and 9. Soil anal1'tical results are

discussed in Section 4.1.

IRIS/CAMBNA Iris\Cambria\Port\TSo#1g\Final Phase II Report



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 tuel (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 LUFT Method. Groundwater chemical data are presented in Tables 3, 6,

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

anah'tical results are discussed in Section 4.2.

2.3.3 Soil Gas

Soil gas samples collected during this investigation were tested for various

chemical oompounds as summarized in Table 1' Soil gas samples were analyzed for

TPHg by EPA Standard Method TO-3, VOCs by EPA Method 8260, methane and frxed

gases, r,r,hich 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 presented

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

2.3,4 Quality Control Sample Analysis

Field coilected quality control samples were tested following an abbreviated anaiytical

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

were analyzed according to the program presented in Table 1. Quality control duplicate

analytical data are incorporated in the corresponding tables and figUres as organized by

analyte and matrix type. Trip blanks were analyzed for VOCs and TPHg' Equipment

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

VOCs, Title 26 Metals including Cr VI, and TPHs' Data for tnp and equipment blanks

are included in the original laboratory reports (Appendix B)
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3.0 GEOLOGIC AND FNDROGEOLOGIC FINDINGS

3.1 SOIL

The entire Site is covered either with asphalt pavement or buildings. The asphalt

pavement was t)?icaliy 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-type soils. The Site was known to have

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

encountered in each ofthe 46 borings. An additional filImaterial was encountered in

several borings above the dredged materials. This upper fili material was a

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

debris (bricks, wood ftagments, glass, and slag-like waste). This type of fiIl material is

noted on the lithologic boring logs as [FILL]. Only one boring (MFC-24) met refusai in

this upper fiI1 material. Boring logs are presanted 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 11 feet bgs in the boring MFC-45, located near the southeastern-most property

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

Bay Mud is discemable, it is designated as IBAY MIID] in the lithologic boring logs.

3,2 GROUNDWATER

Groundwater was typically encountered during drilling activities from 4'5 bgs to 13.0

bgs. Groundwater was notably depressed in areas under the building footprints.

Grormdwater was not encountered at several boring iocations (MFC-I0, MFC-24, MFC-

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

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

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

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

locations drilled during this investigation can be found in Appendix A.
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4.0 RESULTS OF CIIEMICAL TESTING

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

and soil gas samples 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 recently collected sanrples. The tesuits presented in this section summarize

the findings ofboth laboratories. Table I summarizes the sample collection and

anaiytical program. Tabular summaries of all results are presented in Tables 2 through

11. Limited compound detections from the Site are shown on Figures 3 through 12.

Appendix B of this report presents laboratory data sheets for soil, groundwater, and soil

gas, and all quality control sarnples collected during the investigation.

Qualify control sample analytical results and laboratory validation results did not

identify any condition that required qualification of the analytical data.

4.7 SOIL

4.1.1 Total Petroleum Hydrocarbons

One hundred thirty five soil sanrples collected ftom forty-six borings were tested

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

for TPHj, TPHk, and TPHmo. Each sample was analyzed for TPHs by USEPA Method

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

laboratory. The soii sample analytical resuits for TPHs are presented in Tables 2 and

shown on Figures 3. A complete set of the laboratory anal1'tical reports are located in

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

TPHd ranged from 1.0 mg,&g 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 disclete

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

(mglkg) to 3i0 mg&g 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 mg/kg to 3,800 mg/kg at boring locations

MFC-08 at 5.0 feet bgs and MFC-33 at 1.5 feet bgs, respectively' TPHj and TPIIk were

not detected in any samples collscted on the Site.

4.1.2 Volatile Organic Compounds

One hundred twenty five discrete soil samples collected from tle forty-six soil

borings were analyzed for VOCs by USEPA Method 8260' The soil sample analytical
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results for VOCs are presented in Table 5 and shown on Figure 6. A complete set ofthe

laboratory analytical reports af,e 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) ofthe 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 ytg/r;g, in MFC-12 and MFC-37, respectiveiy).

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,

Cbromium, Cobalt, Copper, Lead, Mercury, Molybdenum, Nickel, Selenium, Silver,

Thallium, Vanadium, and Zinc) by USEPA Methods 6010/7471. Ir addition, one

hmdred twelve discrete soil samples were anallzed for Chromium VI by USEPA

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

California Leaking Underground Storage Tank (LLIFT) Method. Tabie 1 presents a

complete list of soii samples analy"ed for organic lead. The soil sample analytical results

are ptesented in Table 10. A complete set ofthe laboratory analltical reports are located

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

arsenic were generally obsewed at slightly elevated concentrations. Lead concentrations

ranged from 1.1 mg,&g to 680 mg/kg, at MFC-14 at 2'0 bgs and MFC-08 at 2.0 bgs,

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

4.0 bgs and MFC -20 at'l.O bgs, respectively. Organic lead was not detected in any soil

samples collected on the Site.

4.t.4 Senivolatile Organic Compounds

Forty-six composite and two discrete soil samples collected from the forty-six soil

borings were tested for SVOCs byUSEPA Metho d 8270. The soil satnple 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.

Eleven different SVOCs were detocted in five composite soil samples. Four of

the 11 detections were single occurrerice detections. Four ofthe 1i compound

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

three or more times. Naphthalene was detected al three locations, two of these Jocations,

MFC-04 and MFC-37, also had detections of naphthalene in soil sampies analyzed for

VOCs.
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4.2 GROUNDWATER

4.2.1 Total Petroleum Hydrocarbons

Forty-soven 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 TPHmo' Al1 TPH analyses were perforrned by

USEPA Method 8015M. The grab groundwater sample anaiytical results for TPHs are

presented in Table 2 and shown on Figure 3. A complete set of the laboratory analytical

repofis are located in Appendix B.

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

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

13 and MFC-31, respectively. TPHg was detected in 11 of 44 grab groundwater sampies.

Detected concentrations of TPHg raaged from 94 micrograms per liter (pg/L) to 4'600

prg/L 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

1:,/Lto 7,100 pg/L at boring locations MFC-I3 and MFC-19, respectively. TPHj and

TPIIk were not detected in any grab groundwater samples oollected on the Site'

4.2.2 Volatile Organic Compounds

Thirty-nine grab gtoundwater samples collected from the thirty-six boring

localions were tested for vocs by UsEPA Method 8260. The grab groundwater sample

analyticai results for VOCs are presented in Table 6 and shown on Figure 7. A compiete

set ofthe laboratory analltical reports are located in Appendix B.

Twonty-three different VOCs were detected in 19 grab groundwater samples' Six

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

detected compounds were detected tlrree or more times, and three ofthese (benzene, cis-

1, 2-dichloroethene, and naphthalene) were detected seven or more times.

4.2,3 Organic Lead

Thirteett grab groundwater samples collected from eleven boring locations were

tested for organic lead by the LIJFT Method. Table 1 presents a compiete list of grab

groundwater samples analyzed for organic 1ead. The groundwater sample analltical

results afe presented in Table 1 1. A complete set of the laboratory analytical reports are

located in Appondix B.

Organic lead was not detected in any of the grab gloundwater samples coilected

on the Site.
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4.2.4 Semivolatile Organic Compounds

Fourteen gtab groundwater samples collected from 12 soil boring locations were

tested for SVOCs by USEPA Method 8270. The grab groundwater sampie anallical

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

the laboratory analytical reports are iocated in Appendix B.

Five different SVOCs were detected in six grab groundwater samples. One of the

five compounds detected was a single occurrence 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 analyzed 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 analytical results for TPHg are

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

anall,tical reports are located in Appendix B.

TPHg were detected in 16 of the 23 soil gas sampies. Detected concentrations of

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

Iocations lvfFC-45 and MFC- 1 6, 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

A11 23 soil gas samples were tested for VOCs by USEPA Method 8260. The soil

gas sample analytical results tbr VOCs are presented in Table 7 and shown on Figure 8'

A complete set of the iaboratory anaiytical reports are located in Appendix B.

Fourteen different VOCs were detected in 11 soil gas samples' Nineofthe 14

detected compounds were single occurrence detections' Two ofthe 14 detooted

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

detected seven times at concentrations ranging from 0.5 1t"{L to 170 ptg/L at MFC-35 and

MFC-16, respectively.
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4.3.3 Methane

All twenty-tbree soil gas samples were tested for Mettrane by ASTM Method

D i946. The soil gas sample analytical results for methane are presented in Table 4 arid

shown on Figure 12. A complete set of the laboratory ana\4ical reports are located in

Appendix B. Methane was detected in 16 of23 soil gas samples, at concentratlons

ranging from 0.0007 percent by volume (o/ott) to 78Yov atboring locations MFC-05 and

MFC-29, resp ectively.

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

from locations beyond the estimated extent ofthe ftee product plume (ITSI 2002)'

Nearly all of the free product plume area conesponds to areas with detected 1eve1s of

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

methane in fiee air are 5% and I5%, respectively. Concenhations of methane in soil gas

typically will evolve during underground construction, as soil is exposed to the

atmosphere. The presence ofmethane in the subsurface should be considered during the

planning stages for site redevelopment.

4.3.4 Fixed Gases

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

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

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

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

Carbon dioxide concentrations ranged fiom 0.039%v to 17o/ov at MFC-23 and

MFC-18, respectively. Nitrogen concentrations ranged from 150/ov to 92Yov at\ffC-L7

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

22Vov atlfrc-}3 and MFC-38, respectively. carbon monoxide was not detected in any

soil gas samples collected on the Site.

As shown on Figure 5, detections concentrations of carbon dioxide in soil gas

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

thickness increased. Altematively, the detected concontrations of oxygen in soil gas were

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

vadose zone is in an aerobic state where free phase hydrocarbon thickness is greatest.

The vadose zone is inueasingly anaerobic on the fringes of the plume.
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5.0 NATIIRE AND EXTENT OF CIIEMICAL IMPACTS

Results of the soil, groundwater, and soil gas sampiing conducted for this program

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

petroleum hydrocarbon releases fiom USTs. Free product distribution patterns

characterized by ITSI (2002) and included on Figures 1 1 and 12, are consistent with

gradient-driven groundwater transport of sepalate-phase petroleum hydrocmbon releases

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

groundwater, ard TPHd and TPHmo in soil suggest a broader pattem ofpetroleum

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

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

and eievation over time that expanded the disfibution of dissolved phase hydrocarbons

beyond the free product plume area.

Low level concentrations and inconsistont distributions of VOCs and SVOCs

observed in the sampling results did not identiff a clear source area for the 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,

although no systematic area of elevated concentrations was identified'

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

of free product. Soil gas patterns followed the observe.d deflection ofthe free product

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

possibly building foundation conhols 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 ofpetroleum

hydrocarbons in shallow subsrnface soils, 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

occurTence and levols of chemical concentrations in the samples are consistent with the

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

conducted to identify which chemicals and related concentrations may require

consideration for redevelopment and building design.
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E)(ECUTIVESUMMARY

kis Environmental prepared this baseline human health risk assessment (IIHRA) on behalf of the

Port of oakland ('the Port'), to support the design, engineering, construction, and safe filture use

ofthe proposed Field Support services complex ('the complex") on the subject site ("tle

Site"). The Site is apptoximately 12 acres in size and is located at 2225 and 2227 Seventh Street,

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). Approximately eight acres of

the Site are designated for construction ofthe Complex.

The proposed project involves the demolition oftwo existing structures and one-quarter ofa
third structure, the excavation of existing building footings and demolition debris, the
importation ofclean fill, and the construction ofa new Field Support Services Complex.

The purpose of this risk evaluation is to determine whether the residual chemicals at the Site
couid adversely impact human health during development and throughout the proposed future
use ofthe Site. Specifically, this report assesses the human heaith risks associated with possible
exposufes to Pofi employees from chernicals detected in soils, soil gas, and groundwater dunng
the March 2002 Phase II investigation of the Site (kis 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 under worst-case baseline conditions (the "baseline evaluation ),
where specific design elements that will be incorporated into the site development are not
included. These specific desigrr elements include the planned passive soii venting systems that

will be placed beneath the proposed building and the asphalt cap that will completely cover the

Sits. We then evaluated the Site tmdel actual Site development conditions (the "Site
development evaluation') reflective of and consistent with the aforementioned design elernents.
Note that these design elanents will only affect the evaluation of the commercial worker
scenario.

All COPCs are evaluated based on their potential to cause cancer or chronic noncancer health
effects in human populations under the development and future land use exposwe scenarios.
Solect volatile organic compounds (VOCs) were also evaiuated for potential explosive hazards.
Furthermore, the generation of methane at the Site was evaluated as an additional hansport
mechanism that may potentially enhance chemical transport of VOCs.

In preparing this 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 (Ca1,lE'PA)' as well as
ionservative modeling approaches. Given the multiple conservative assumptions, the potential

health risks presented in this analysis are like1y overestimates ofthe actual risks that rnay be

associated with the proposed development project. Risk assessment results for the three receptor
populations identified in Section 3.2 me summarized in the table and bullets on the following
page.
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Baseline Evaluation Results

Exposure Scenarios Cancer Risk (1) Noncancer HI (2)

Marimum
Explosive

Hazard Ratio (3)

Development Phase

On-Site Construction Worker
(Intrusive)

Future Land Us€ Phase

On-Site Commercial Worker

On-Site Intrusive Worker

3.7 x 10.06 
(4)

2.6 x 10-os

I .5 x 10-06

0.9

o.2

0.01

0.2

0.03

0.2

Site Development Evaluation Results

Future Land Us€ Phase

On-Site Commercial Worker 3.5 x l0a6 0.02 0.004

N919,
(l ) Cancer Risk is defin€d as the incremental probability that an individual will develop cancer over the course ofa lifetime as a
result of exposue to the potential carcinogen . The USEPA defines the range of acceptable cancer risks to be between I per
10,000 (l E-04, or 10i) and I per I ,000,000 ( I E-06, or I 06). The risk level generally coosidered acceptable by Cal/EPA DTSC
is 1 in 100,000 (lE-5, or l0').

(2) Noncancer HI (Hazard Index) is the parameter used to evaluat€ the potential for adverse noncancer health effects. Th€ HI
rcpresents a ratio ofthe prajected exposwe to an "acceptable" level ofexposure; the USEPA defines the acceptable Noncancer
Hazard Index as 1.0 or less (i.e., the projccted cxposure is below the "acceptable" exposure).

(3) Marimum explosive hazard ratio is the palameter used to evaluate potential levels of combustible gases/vapots- It is the ratio
of the predicted combustible gas concentrations to the chosen hazard thr€sholds. Explosive hazard thresholds are not regulated
by USEPA or Cal/EPA DTSC.

(4) 3.? x 10 6 is scientific notation approximately equivalent to the fiaction 1/270,000 (3.7 x lO 6/l = l/270,000; a calculated
incr€mental cancer risk of I per 270,000 can thus be interpreted).

1. Baseline incremental cancer risks estimated for on-Site constnrction workers during
development and on-Site commercial and intrusive \porkers during future use, respectively,
are 3.7 x 10-06, 2.6 x 10-0s, and 1.5 x 1046. These risks are all within USEPA's acceptable risk
range of I x 1_04 to I x 10-0. The risks for construction workers during development are
below 1 x l0-', a risk level generally considered acceptable by Cal/EPA DTSC for
commercial land-use scenarios. For on-Site construction workers, exposures should be
mitigated through standard health and safety practices that will be documented in their Health
and Safety P1an. Incorporating planned Site development design elements such as passive
vapor controls and the Site-wide asphalt cover into the risk analy_sis results in cancer risks
wel lwi thinUSEPA'sacceptabler iskrangeof1x10ato1x10-bandbelow1x10-),alevel
generally considered acceptable by CaVEPA 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 three exposed populations. For on-Site construction workers, exposures v/ill be
mitigated firther through standard health and safety practices that will be documented within

the Health and Safety Plan; and,

The predicted worst-case on-Site concenhations of explosive vapors are below the respective
lower explosive limits (LEL) with a safety factor of four. While actual explosive hazaf,d to

the on-Site infusive and construction worker is likely 1ow, potential hazards should be
mitigated within the Health and Safety 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 ofthe proposed
Field Support Services Complex and associated grounds ("the Complex" and "the Site,"
respectively). The Site is approximateiy 12 acres in size and is 1oc ated at 2225 and 2227 Seventh
Striet, immetliately 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). Approximately eight
of the 12 acres are designated for the Complex.

The proposed project involves the demolition of two existing structures and one-quarter ofone
structure, the excavation of existing building footings and demolition debris, the importation of
cieari 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 deterrnine whether the residual chemicals at the Site
could adversely impact human health during development and proposed future use of the Site.
Specifically, this report assesses the human health risks associated with possibie exposues to
Port employees from chemicals detected in soils, soil gas, and groundwater during the Mmch
2002 Phase II investigation of the Site (his 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 futuxe land

use phases are both evaluated.

The Site was also evaluated under worst-case baseline conditions (the '"baseline evaluation"),
where specific design elements that will be incorporated into the site development are not
included. These specific design elements include the planned passive soil venting systems that
will be placed beneath 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

development evaluation') reflective of and consistent with the aforementioned desigr elements.
Note that these design elements will only affect the evaluation of the commercial worker
scenario.

All COPCs are evaiuated based on their potential to cause cancer or chronic noncancer health
effects in human populations under the development and future land use exposure scenarios. We
also evaluated select volatile organic compounds (vocs) fot potential explosive hazards.
Furthermore, the generation of methane at the Site was evaluated as an additional transport
mechanism that may poteritially enhance chemical transport of VOCs.

The nethodology used in this IIHRA is consistent with risk assessment guidelines provided by
the United States Environmental Protection Agency's (USEPA) "Risk Assessment Guidance for
superfund, volume I, Human Health Evaluation Manuat (Part A), Interim Final" (USEPA 1989)
and by the Califomia Environmental Protection Agency (Cal/EPA), Department of Toxic
Substances Control's (DTSC) "Supplemental Guidance for Human Health Multimedia Risk
Assessments of Hazardous lhaste Sites and Permitted Facilities" (CallEP A 1992). As described
by USEPA, a human health risk assessment estimates the potential for adverse health effects to
occur as a result of exposure to COPCs. According to the USEPA (1989), aad as summarized
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below, there are four basic steps in the quantitative human health risk assessment process: (1)
data coliection and analysis, (2) exposure assessment, (3) toxicity assessment, and (4) risk
characterization. These steps me summarized briefly as follows:

Data Collection and Analysis: For this HHRA, environmental sampling data from the
2002 Phase tr 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 constifuents. The magnitude of the potential human exposures
was estimated;

Toxicitv 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 ofthe toxicity assessment, toxicity values were determined or derived and were
then used to esfimate the likelihood of adverse effects which potentiallv could occur at
different exposure levels; and,

Risk Characterization: The exposure and toxicity assessments were combined to
chnacteize and quantify the potential for adverse health effects as a result ofpotential
Site-specific exposures. 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 remaining sections of this report are as follows: Section 2.0 provides descriptions oftle Site
and the proposed proj ect, and summarizes sampling activities that have been conducted at the
Site. Section 3.0 identifies the populations that may potentialiy 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 soil, soil gag 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 the results of the HHRA. The references used in this report axe presented in Section
8.0. There are four Appendioes that accompany the report. Appendix A presents the data
collected during 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 mcertainties inherent in the health risk
assessment. The output ftom LEADSPREAD, the CallEPA DTSC-developed model used to
evaluate potential health effects from exposure to lead, is presented in Appendix D.
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2.0 SITECHARACTERIZATION

This section provides a brief description of the Site layout and other physical features, as well as
a summary of the development and proposed future land use of the Site. This information is
used as the basis for idenfifying the exposure pathways 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 Street,
immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit (BART)
right-of-way, on Port property in Oakland, California (Figure 1). Access to the Site is from
Maritime Street.

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 @ART) right-of-way to the north fiust south of Seventh
Street), Maritime Street to the east, and Port-owned (but former Navy Fleet lrdusrial 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 thee to five feet relative to the Site with filI
dredged from the Oakland estuary.

The Site is currently 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
developrnent of the Complex:

o Port Building C-401 is located at 2277 Seventh Street, in the northern portion ofthe Site.
The building is approximately 44,000 square feet. Approximately 75% ofthe structure is
a raised, open-walled transloading piatform now leased by Three Rivers Trucking
Company (TRT). Approximately 25Yo of the structure is office space and vehicle
maintenance bays which will be demolished;

r Port Building C-407 is located at 2277 Seventh Street in the center of the Site. The
building is approximately 19,000 square feet, and is currontly vacant. The building
contains an unused truck wash, several open truck bays, and a warehouse area with
offrces on a mezzarrine level; and

r Port Building C-406 is located at 2225 Severfth Street on the eastem side ofthe Site. The
building is approximately 28,000 square feet. The northern two-thirds are unused and
damaged by fire (loading dock ald former multi-floor office space), and the southem
third was used until recently as a loading dock by TRT.

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

The planned development and proposed future use of the Site includes the demolition of
Building C-406 and Building C-407, demolition ofthe eastem one-quarter of Building C-401,
and the removal of demoiished structure footings and excavation ofthe asphalt pavernent.
Following demolition, the overall grade at the Site will be raised through the importation of one
to two feet of clean fill. Construction ofthe Complex will encompass an eight acre portion of
the Site, located on the eastem portion of the Site. The concqtual 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 the
development activities (obtained fiom the Port) is summarized below.

2.3.1 Demolition

Buildings C-406 and C-407 will be completely demolished, and the eastern one-quarter of
Building C-401 (the enclosed office portion of the structure) wi11be dernolished. A1l debris will .
be transported off-Site for disposal. The footings of all demolished structures will be removed
and transported off-Site for disposal. The monitoring well free-product recovery system has
recently been relocated to avoid potantial damage during dernolition.

2.3.2 Excavation of Pavement and Importation of Fill

Apptoximately eight acres of pavement wil1be removed to prepare the Site for imported fiIl and
regrading. The exposed surface and building footing excavations will be covered with clean
imported fill and re-graded to provide adequate drainage. The overall effect will be to raise tlte
average height of the Site approximately one and one-half feet.

2.3.3 Construction

Approximately eight acres of the Site will be dedicated to the Complex. The proposed size of
the structue is 6i,000 square feet. A passive soil vapor venting system with a perrneable sand
aad gravel layer below the struohue footprint wili allow for enhanced control ofvolatile
subsurface chemicals. The rest ofthe Site will then be completely 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 (kis Environmental, 2002b). Complete references and further information may be forurd in
the Phase I ESA.

2.4.1 Pre-demolitionBuildingHistory

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 least 25 years ago. Aerial photographs dated 7949 and 1959 indicate that railroad
tracks and freight storage were located on the Site. Aerial photos between 1959 and 1989were
unavailable. Descriptions ofthese buildings are included belorv for reference.
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2.4.1.1 C-401 (2277 Seventh Street)

Building C-401 was vacant and unused until recently, when TRT moved into the westem portion
of the building. The buiiding was last occupied by Pacific Container Company (PCC), and was
occupied by Sealand prior to PCC. The building was occupied by Shippers Imperial prior to
Sealand.

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 eastern 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 underground 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 colleot free
product from an active skimmer in one groundwater monitoring well (MW -3 at 2277 Seventh
Street) and a passive skimmer installed in one groundwater monitoring well (MW-l at 227'7
Seventh Street). The monitoring wells are used to extract free product associated with releases
from the former USTs. Alameda County Health Care Services Agency (ACHCSA) is currently
the lead regulatory agency for the Site.

2.4.1.2 C-406 (2225 Seventh Street)

The Port reacquired the lot and building ftom lessee Dongary Investnents in June 1999 after it
had been damaged by fire in late 1997 or early 1998. The northem two-thirds of Building C-406
were damaged in the fire, including the two-story office space portion near the center of the
building.

2.4.1.3 C-407 Q277 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 hotei operator which used the
buiiding to store furniture and durable goods. The eastem portion ofBuilding C-407 was
formerly used as a truck washing and maintenance facility. A drive-through truck wash is
located in the eastem end ofthe building. The washing facility has been out ofuse for at least
four years. A vehicle maintenance pit, which is currently covered by plylvood, is located inside
the eastern portion ofthe buiiding. The maintenance pit is approximately four feet wide, 40 feet
long, and 5 feet deep.

The building was formerly subleased from Dongary lnvestrnonts to Sealand and became part of
the operations at 227'/ 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 nd 1992. Alameda County
Health Care Services Agency (ACHCSA) is currently the lead regulatory agency for the Site.

Currentiy, the road located adjacent to the Site to the east is Maritime Street. A vacant lot rs
located west of the Site, but a bridge (the BART/JITR "flyover") and roadway (former extension
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of Maritime Street) extended along the west side of the Site until their demolition was completed
in July 2000. Maritime Sheet 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 Underground Storage Tanks and FreePhase Product

A total of nine USTs were removed from an area adjacent to Building C-407 in 1990 and 1992,
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 Buildhg C-401 since the
excavation of the tanks. Quarterly monitoring is currently conducted by Harding ESE. Alameda
County Health Care Sewices Agency (ACHCSA) is currently the lead regulatory agency for the
Site.

Four USTs were removed from the area adjacent to the south side of Building C-401 in
September 1993. Holes ftom corrosion were noted in some ofthe excavaled tanks, and free
product was noted on the surface of groundwater 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-40'/ wtd C-401 (see Figure 4).

A recovery systun connected to monitoring wells is part of ongoing mitigation efforts. A
quarteriy groundwater monitoring report from late 2001 (Harding ESE, 2001) noted measurable
ftee product in the two welis used for product recovery at the 2277 Seventh Street area. The
active skimmer in one well (MW-3) had removed in excess of 7,000 gallons of product between
Decenrber 199'1 md mid-2001, and product thickness in the same well in the first seven months
of2001 ranged from 1.25to 1.50 feet. The quarterly monitoring report also indicated
measurable quantities (in at least one weil) of the following compounds: total petroleum
hydrocarbons (TPH) as gasoline, TPH as diesel, benzene, toluene, ethylbenzene, xylenes, and
methyl tertiary butyl ether (MTBE).

An expanded free product recovery system is proposed to repiace tlle oxisting system. Seven
recovery wells equipped with pneumatic, self-conholled free product skimmer pumps and eigbt
replacement groundwater monitoring wells are proposed for the redeveloped Site in order to
continue the mitigation and Site monitoring program (ITSI, 2002).

Data obtained from monitoring wells associated wifh the recovery system have been
supplemented by data obtained during the Phase II ESA (kis Environmental, 2002a). When free
product was encountered during the Phase II ESA, Innovative Technical Solutions, Inc. (ITSI)
coileoted product samples and logged findings. Results are found, in rhe Additional Site
Characterization and Remedial Action Plan for 2225 and 2277 Seventh Street, Oakland,
California (ITSI, 2002). ITSI identified ttre plume as consisting generally of medium range
boiiing point petroleum hydrocarbons, such as diesel or kerosene. Migration of free product
appears 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 three
inches thick between Building C-401 and Building C-407. An mea of trace plume thickness
extends from t}re 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 Figure 4).
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, { Geology and Hydrogeology

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

2.5.1 UnderlyingGeologicMaterials

The entire Site is covered either with asphalt pavement or buildings. The asphalt pavement was
tlpically an inch or two thick with several inches to a foot of underlying base rock. Soil
materials encountered beneath the base rock consisted of various types of imported fill materials
placed over Bay Mud{ype soils. The Site was known to have been constructed on hydraulically
placed dredge spoils, and these materials were encountered in each ofthe 46 borings. An
additional fi1l material was encountered in several borings above the dredged materials. This
upper fill material was a heterogeneous, interlayered mix of gravel, sand, and silt that often
contained demolition debris (bricks, wood fiagn,ents, 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 of Building C-401 in the central portion of
the Site, to I I feet bgs in the boring MFC-45, located near the southeastern-most properfy
boundary. The coloration of the Bay Mud varies from olive gray to greenish gray. Muds and
clays generally have 1ow permeabilities, theoretically restricting vertical 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
loam. As a passive soil vapor venting system with a permeable sand and gravel layer will be
incorporated into the site development evaluation, the soils underneath the Complex will
assumed to be sand for this evaluation.

2.5.2 HydrogeologicalSetting

Based on a review of the 1 993 Oakland West USGS topographic map, ground elevation at the
Site is less than ten feet above mean sea level. The topography ofthe Site is generally flat. The
Site was developed in the 1930s using hydraulically-placed dredge sediments. The nearest
surface water, which is located approxinrateiy 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 Charurel are also located approximately one-halfmile west and south of the Site,
respectively.

Groundwater was typically encountered during Phase tr drilling activities llom 4,5 feet bgs to
13.0 feet bgs. Groundwater was notably depressed in areas under the building footprints.
Groundwater was not enoountered at several boring locations (MFC-10, I,IIJ.C-24, MFC-30,
MFC-32 and MFC-42). In areas where tanporary wells were instailed, it was noted that the
general 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 deterrnined based on site specific
data: to estimate the flux ofCOPCs from groundwater to the surface, an average depth of
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groundwater across the Site of 8.75 feet was used; to estimate the flux from groundwater to the
Complex, the average groundwater 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 subj ect of multiple soil and groundwater investigations over the past
decade. Investigation of the Site in the 1990s followed the removal of 13 undergtound 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 fot use in this risk assessment: they are briefly
discussed below. To assess the COPCs that may be present at the Site and to thoroughly
understand the lateral and vertical extent ofsaid COPCs across the Site, kis Environmental and
the Port in 2002 implemented an expandod envirormrental Site assessment, or Phase II (Iris
Environmental, 2002a). This Phase II is discussed in detail below.

2.6.1 Previous Investigations (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 discoverv of associated releases:

Ramcon Engineering and Environmental Contracting (1993), Soil and Groundwater Site
As sessment : D ongary Investments-Oakland;

Uribe & Associates (1994), Report ofAdditional Investigation and Groundwater
Monitoring Well Installation and Sampling at 2277 Seventh Street, OaHand, California;
and

. Harding ESE (200I), Third Quarter 2001 Q*arterly 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 ftom 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
fuel-grade petroleum hydrocarbons, but with some gasoline-grade peholeum hydrocarbons) were
identified in soil and groundwater at the Site in these investigations, and a monitoring and
extraction system was designed and implemented to address TPH impacts at the Site. The
investigations were focused on hydrocarbon impacts in the vicinity of the forrner USTs. In order
to further characterize the hydrocarbon impacts, the following investigation listed below was
conducted in early 2002:

r lrurovative Technical Solutions, krc. [ITSi] (2002), Additional Site Characterization and
Remedial Action PIan, 2225 and 2277 Seventh Street, Oakland, California.

The ITSI report focused on identification of the condition and extent ofthe free-phase and
dissolved-phase petroieum hydrocarbon plumes and fuel fingerprinling ofproduot samples.
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Again, sample collection was limited to the vicinity of the former USTs and laboratory analysis
of samples collected dwing this effort was limited to TPH.

2.6,2 Rational for Focused Investigation

Upon review of the Site investigations mentioned above, it was determined tlat the analytic data
was inadequate for a complete baseline HHRA, as the dataset was based solely on peffoleum-
related investigations and TPH analyses, did not attempt to characterize other potential chemicals
of concern, and did not adequately investigate other areas of the Site away from the TPH
releases. Therefore, the ACHCSA-approved Phase II ESA Workplan (kis Environmental,
2002c) was developed with the foilowing objectives:

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

. defurition of the lateral and vertical extent of the existing hydrocarbon piume in both soil
and groundwater; and

o chmactedzation of media likely to be encountered during Site development 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 II 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
tr ESA, illustrating the extent and breadth of the 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
sampiing 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. During the
investigation, an on-Site mobile laboratory was used to analyze selected samples to provide real
time data on sample concentrations of VOCs and TPH. The sample collection locations could
then be adjusted as necessary to refrne the field investigation. An off-Site laboratory was used
for the remaining analyses. Chanical 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
of pesticide use or stonge 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 ofall 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 ofthe results of anallical testing of samples collected during the Phase II
sampling evant.
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ln this section, the recent Phase II Site investigation activities undertaken at the Site are
presented. This includes soil sampling, groundwater sampling, and soil gas sampling. Each
section discusses the locations of sampling, the number of samples collected, and the laboratory
methods used to analyze the samples.

2.6.3.1 Soil Sampling

Between one and three soil samples were collected from each of the 46 boring locations
advanced during the Phase II investigation for laboratory analysis. In generai, a shallow soil
sample was collected from a depth of approximately 0.5 feet below ground surface (bgs), an
intermediate sample was collected from approximately 2.5 feet bgs, and a deeper sample was
collected from approximately 5.5 feet bgs. Samples analyzed for SVOCs were vertically
composited at each sample location for analysis due to cost considerations. Additional soil
duplicate samples were collected for quality control 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 Table 2-1. Soil samples from each boring were anal)zed for TPH as gasoline,
diesel, kerosene, jet fuel, and motor oil (TPHg/d/Vjlmo, respectively) by EPA Method 8015M;
VOCs by EPA Method 8260/82608; SVOCs by EPA Method 8270; and Title 26 Metals by EPA
Methods 6010,6020,7477,ard 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
chemical data tables are presented in Appendix A.

2.6.3.2 Groundwater Sampling

Grab grormdwater samples were coliected tbrough temporary PVC well casings set into twenty-
five selected boreholes immediatelv after soil samole collection. Water samole locations were
distributed across the Site and groundwater sampling was subject to the abiliry to drill to
groundwater and collect a sufficient amount of water. The ternporary 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 present, 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,
TPHk, 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. Phase II ESA groundwater
chemical data tables are presented in Appendix A.
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2.6.3.3 SoiI Gas Sampling

Twenty-four soil gas samples were collected from selected 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 Teflon"''
tubing routed down a 1 -inch diameter drill rod and connected to a sealed, retractable tip . The
drill rod was advanced to approximateiy 4.0 feet bgs and rehacted a short distance to open the tip
and expose the soil interface. A calculated volume of air vras then purged from the tubing and
borehole space using a vacuum pump. Tedlar bag samples were collected using a differential
pressure chamber connected 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 dwing this investigation were tested for various chernical compounds
as summarized in Table 2-1. Soil gas samples were analyzed for VOCs by EPA Method 8260;
methane aud fixed gases by ASTM Method D1946; and total purgeable peholeum hydrocarbons
(TPPFI) (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 sarnpling conducted
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 Figure 4 are consistent with gradient-driven groundwater transport
of separate-phase petroleum 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 ofpetroleum hydrocarbon releases or migration than is evidenced by the fiee
product distribution pattem. This broader pattem may be the result of fluctuating groundwater
flow directions and elevation over time that expanded the distribution ofdissolved phase
hydrocarbons beyond the free product plume area.

Low level concentrations and inconsistent distributions ofVOCs and SVOCs observed in the
sampiing results did not identify a clear source area for the detected chemicals. The areal extent
of VOC and SVOC detections in soil and groundwater samples does coincide roughly with the
TPH detection pattem in soil and groundwater, although no systematic area of elevated
concentrations was identifi ed.

TPHg and methane detections in soil gas were relatively consistent to the pattem of free product.
Soil gas pattems foilowed the observed deflection of the free product plume westward along the
southem edge of Building C-401, suggesting that geologic and possibly building foundation
controls have an effect on chemical mieration in this mea.
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3.0 IDENTIFICATION OF POTENTIALLY EXPOSED POPULATIONS
EXPOSURE PATIIWAYS

To determine whether the levels of constituents present at the Site could pose a risk to hirman
health, it is necessary to identi$ both the populations that may be present in the area an{ the
pathwaln through which potential exposures may occur. The identification of the 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 conplete exposure pathway requires four
key elements: on-Site chemical soruces; release mechanism and transport pathway; an exposure
point for contact (i.e., fiI1, 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 for a Site. These source-pathway-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 exposue pathways for the commercial worker scenario will vary.
As the Site development will include an asphalt cover for the Site, the particuiate inhalation and
dermal exposrue pathways for the commercial worker scenario wili be altered. These changes
will be noted iu Section 3.3.2 below.

3.1 Chemical Sources and Potential Release Mechanisms

Hydrocarbons known to have been released to soii 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 underground 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 tlle 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 coustruction activities, there is one receptor population of concem: on-Site
construction workers. During future land use, there are two receptor populations of concem: on-
Site intrusive workers (who could be involved in periodic subsurfape repair activities) and on-
Site commercial 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 SiteConstruction Activities

The potential mechanisms tbrough which chemicals can be released during the constuction at
the Site include the following:

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

. Volatilization and atrnospheric dispersion of COPCs in soil, soil gas, and groundwater
into ambient ain

. Leaching and groundwater transport of COPCs to Sroundwater and surfaee water; and

r Runoff of precipitation that has come into contact with soil, 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 fansported from one environmental medium to another.
A discussion ofeach ofthese transport mechanisms, including those that are considered
incomplete, is incorporated into Section 3.3, below.

3.1.2 Future Land Use

The potential baseline mechanisms tbrough which chemicals may be released following the
construction of the Complex include the following (in the absence of any confols such as a Site-
wide surface cap or passive subsurface vapor barriers):

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

r Volatilization and atrnospheric dispersion of COPCs in soil, soil gas, and groundwater
into ambient air:

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

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

r Runoff of precipitation that has come into contact with soil, allowing fansport 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 transport mechanisms, inoluding those that are considered
incomplete, is incorporated into Section 3.3, below.
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3.2 Potentially Exposed Populhtions

During the development of the 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 :

o On-Site construction workers involved in the development. All workers are
conservatively 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:

r On-Site commercial workers (e.g., Port employees working in and around the proposed
structure) who will be using the Complex (structure and grounds); 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 conskuction workers. as discussed above.

3.3 Exposure Pathways

The following section identifies the potentially complete exposure pathways through which
various populations could be exposed to COPCs detected at tle Site. The section also provides
the rationale for excluding certain exposure pathways from further consideration. A11 exposure
pathways included in the HHRA me 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 considered respective to the two parts
of the proposed project menfioned above: Site Construction Activities and Futue Land Use.

3.3.1.1 SiteConstructionActivities

On-Site construction workers involved in the development of the Site will potentially be exposed
to COPCs present in the soi1, soil gas, and groundwater via the following complete pathways:

r hhalation of ambient air vapors resulting from the volatiiization and dispersion of
COPCs present in soi1, soil gas, and groundwater;

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

r Ingestion of COPCs present in surface and subsurface soil;

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

3.3,1.2 Future Land Use

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

. Ingestion ofCOPCs present in surface and subsurface soil;

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

r krhalation of ambienVindoor air vapors resulting from the volatilization and dispersion of
COPCs present in the soil, soil gas, and groundwater; and

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

3.3.2 Incomplete Exposure Pathways

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

r Ingestion of groundwater: Excavation at the Site is anticipated to be limited to depths
required for the removal ofbuilding footings and instaliation of subgrade utilities.
Compliance with a Health and Safety Pian during demolition and construction is likely to
limit exposure to groundwater, and ingestion of groundwater is therefore unlikely.
Ingestion is aiso unlikely for on-Site intrusive workers, as proposed utility lines are
located above groundwater level.

. Ingestion of and dermal contact with surface water: During construction, engineering
controls will be implemented to reduce standing water and encourage drainage ofany
precipitation. Surface drains and proper grading will ensure that users of the Complex
will not encorurter surface water. The nearest naturally-occurring surface water is
approximately one-half mile away, and is unlikely to be impacted by COPCs at the 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 parliculate. 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 exposure assumptions including exposure duration,
inhalation rate, body weight, and averaging time. The baseline route-specific exposrre
assumptions used to estimate exposure to COPCs in the soil, soii gas, and goundwater at 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 prcsented in Table 3-2. Note that all
other scenarios are unchanged. These are the specific exposure assumptions that are used in the
calculation of the intake of a chemical, as discussed in Section 7.2. Default exposure
assumptions are obtained from CaVEPA and USEPA guidance documents, wherever possible or
applicable.

To determine whether short-term exposures to COPCs at the Site during the development phase
of the Site could adversely impact human health, Iris Environmental has conservatively
estimated that complete development of the Site will take 6 months (120 work days) and that the
construction worker could be exposed throughout this time period.

To determine whether long-term exposures to COPCs at the Site after development could
adversely impact human health, Iris Environmental has estimated the lifetime exposure for on-
Site commerciai 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 oommercial worker are expected to be sigrificantly lower than presented in
this analysis. To estimate exposures that could be incurred by a future intrusive worker who may
be involved in limited subsurface repair activities, kis Environmental has assumed a 2-day per
yeax 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 year, 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. Ali
Site-related data collected during previous and recent Site investigations as discussed in Section
2.6 werc qualitatively evaluated for use in the HHRA. As previous Site investigations focused
on TPH-related impacts and the recent Phase II ESA was conducted to provide an adequate
dataset of all potential chemicals ofconcem on-Site for the purpose of conducting a risk
assessment, only Phase II ESA data was used in this HHRA. The selection of COPCs to be
included in the quantitative evaluation was based on guidance provided by USEPA (1989) ard
CayEPA (1997). Anallical data collected as part of the Phase II ESA was compiled, and Site-
wide statistics for each chernical were calculated and summarized (e.g., frequency ofdetection,
maximum detected concentration, mean concentration). The summary of chemicals detected
across the Site is presented in Table 4-1.

Ali chemioals ever detected in soi1s, soil gas, and groundwater were initially included in the
quantitative evaluation. Consistent with general risk assessment guidance, the only chernicals
excluded from the quantitative evaluation are metals that were detected at levels within regional
background leve1s. Regional background levels of metals in "Colluvium & Fill" soils, as
published by Lawrance Berkeley National Laboratory (LBNL) in 1995, were compared to metal
concentratiou levels at the Site. Based on these criteria , the 95Vo Upper Confidence Limit (95 %
UCL) of the mean concentration of eight of the detected metals were below the LBNL gsyoUCL
background levels: antimony, chromium, copper, mercury, nickel, selenium, thallium, and zinc.
These metals were not selected as COPCs for evaluation in the HHRA. See Table 4-2 for the
comparison of Site-specific levels to background leveis published by LBNL.

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

r Out ofa 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 soil, 19 in groundwater, and 14 in soil gas):

r 11 were SVOCs (11 in soil and five in groundwater):
r two were total petroleum hydrocarbons;
t 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 ofindividual chemical constihrents
within the TPH mixture.
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5.0 ESTIMATION OF REPRESENTATIVE EXPOSURE CONCENTRATIONS

The purpose of this 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., soil, soil gas, and groundwater;
i.e., "the Source") at the Site. An estimate ofthe potential total exposure to COPCs requires that
the exposures resulting from each pathway be estimated and included in a calculation of total
exposure.

Developing a Source-Receptor relationship requires estimating rspresentative concentrations of
the COPCs in tho soil, soil gas, and growrdwater and then conducting fate and transport
modeling to estimate the concentrations of COPCs that may be present in the air where the
Receptors are located. To provide a conservative estimate of potential health risks posed by
COPCs at the Site under the development and future land use scenarios, Iris Environmental
estimated potential exposures rmder baseline conditions, with the assumption that the Site is
developed without the benefit ofthe various specific engineering desigrr elements that will
mitigate exposure (i.e., the baseline conditions do not incorporate the reduction in exposures that
will result fiom the passive venting system that is a component of the 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 all soils at the Site.

The remaining parts of this section discuss the methods used to estimate the representative
COPC concenhations to which the Receptors may be exposed based on the existing anaiytic data
and the predicted emissions from the Source. A detailed discussion ofthe modeling approaches
used in this risk assessment is presented in Appendix B.

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

The list of COPCs which may be encountered in each medium (soil, soil gas, and groundwater)
was determined using the sampling results presented above in Section 4.0. A comprehensive
summary of all sampling for chernicals in various medi4 and the COPCs selected for evaluation
in the HHRA, are presented in Table 4-1.

USEPA recommends the use of the 95% upper confidence limit (UCL) of the arithmetic mean
concentration as the reprcsentative exposure point concentration (EPC; USEPA 1989). For the
pu{poses of this risk assessment, kis Environmental utilized the 95% UCL of chemical
concentration based on Phase II ESA analytical results, except in instancos where the 95% UCL
was greater than the maximum detected concentration. Consistent with USEPA guidance, the
maximum detected concenfation was used as the representative EPC where the 95% UCL was
greater than the maximum. The representative EPCs for soil, soil gas, and groundwater used in
the HHRA are presented in Table 4- 1.
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Where possible, only discrete samples for soil (by boring location and depth) were used in the
risk assessment. This was not possible for SVOC samples, which were depth-composit€id 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 of a particular sample location if the detected
level of a particular chemical was higher than that reported by the off-Site laboratory;
conversely, for results reported as non-detect by both laboratories, the sample result with the
lower detection limit was selected as representative of the particular sample location. No
duplicate sample results or coJocated sample results were selected for use in the risk assessment
to ensure unbiased chanical characterization.

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

Various models were used to estimate on-Site indoor and outdoor ambient air concentrations
assooiated with the ernission and dispersion of COPCs in soil, soil gas, and groundwater. The
estimation of the COPC concentrations 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 trenches and indoor environments. The trench and indoor air conoentrations were
calculated by multiplying the volatilization flux by the dispersion 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 concentrations associated with the engineering confroi modeling.

As discussed in Appendix B, kis 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 of the use of hydtocmbons as a food substrate by subsurface
microorganisms. As the microorganisms consume the hydrocarbons as food, methane is teleased
as a byproduct. The generation of methane builds up the local gas pressule, resulting in a
pressure gradient between the source of the TPH and the surface. This ptessure gradient causes
methane, and other collocated gases, to be "pushed" to surface at a rate greater that expected
from the diffusiol gradient. Therefore, we have consavatively incorporated this additional
tansport pathway in our baseline modeling.
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Exposure

Pathwav/IVledia Inout Concentration(s) Model

On-Site Construction Worker;
On-Site Intrusive Worker

Soil Particulate Soil Dust

Ambient Air
Soil, soil gas,
groundwater I rencn

On-Site Commercial Worker
Soil Particulate Soil Dust

Indoor Ambient Air
Soil, soil gas,
groundwater Johnson & Ettinger
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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 exposures. The second objective is to briefly discuss the basis for
these values.

The toxicify assessment, also referred to as the dose-response assesstnent, characterizes the
reiationship between the magnitude of exposure to a chemical 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 oftoxic effects: carcinogenic and
noncarcinogenic. Different methods are used to estimate the potential for carcinogenic and
noncarcinogenic health effects to occur. Some chomicals that produce carcinogenic effects may
also be associated with noncarcinogenic effects. Most regulatory agencies consider carcinogens,
such as benzene, to pose a risk for cancer at all exposure levels (i.e., a "no-threshold"
assumption); that is, any increase in dose is associated witl an increase in the probability 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 exposwes 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 construction scenario was evaluated. The specific sources of
toxicity information used for this analysis correspond to Cal./EPA's and USEPA's recommended
toxicity sources, as described firther in the remaining sections.

The remaining sections present the speci{ic toxicity values that will be used to quantifr the
potential for carcinogenic and noncarcinogenic health effects to result fiom predicted exposures.
Additionally, this section describes the specific method that is recommended by Cal,/EPA to
evaluate potential adverse health effects ftom exposure to lead. Finally, this section concludes
with a description ofthe threshold concentrations that will be used in Section 7.0 to assess the
potential for the predicted exposrues to pose an unacceptable explosivehazard.

6.1 Toxicity Assessment for Carcinogenic Effects

Current health risk assessment 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
curent "no-threshold" assumption for carcinogenic effects is based on an assumption that the
carcinogenic processes are the same at high and low doses. This approach has generally been
adopted by regulatory agencies 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 *re 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 specifled leve1 o f a carcinogen. CSFs are generally reported as excess incremental
cancer risk per milligram of chemical per kilogram body weight per day (mg/kg/day)-1. The
Ca1,/EPA and USEPA have published a list of CSFs recommended for use in risk assessments.
The Cal/EPA-recommended CSFs are maintained on the CaVEPA Office of Environmental
Health Hazard Assessment's (OEHHA) on-line toxicity criteria database (CaVEPA 2002). The
USEPA-recommended CSFs are maintained on the USEPA's 1z tegrated Risk Information
System on-line database (USEPA, 2002). Consistent with Cal./EPA risk assessment guidance,
the OEHHA CSFs are used, when availabie USEPA CSFs are used when OEHHA CSFs are not
available. The CSFs used to evaluate the potential carcinogenicity of COPCs are presented in
Table 6-1.

6.2 Toxicity Assessment for Noncarcinogenic Effects

The toxicity assessment for noncarcinogenic effects requires the derivation ofan exposure level
below which no adverse health effects in humans are expected to occur. USEPA refers to these
levels as reference doses (RfDs) for oral exposure and reference concentrations (RfCs) for
inhalation exposure (USEPA, 1989). The noncancer RfD represents a dose, given in milligrams
of chemical per kiiogram ofbody weight per day, that would not be expected to cause advetse
noncancer health effects in potantially exposed populations. The noncancer RfD, reported in
units of mg/kg/day, is often referred to as the "acceptable dose. " The noncancer Reference
Concenhatio-n (RfC) represents the airbome concentmtion (in units of micrograms per cubic
meter [pg/m']) that would not be expected to cause adverse noncancer health effects in
populations exposed through the inhalation pathway. OEHHA refers to these "acceptable ar
concentrations" as Reference Exposure Levels (RELs). As the inhalation RfCs/RELs are derived
from inhalation toxicity studies, they are used for evaluating inhalation exposures, when
available, and are converled to corresponding inhaled doses (inhalation RfDs) using USEPA
standard conversion assumptions. As recommended by USEPA, inhalation RfCs/RELs are
converted to inhaled doses (inhalation RfDs) by assuming a b^reathing rate of 20 mr/day, and a
body weight of 70 kilograms (i.e., RfC/REL (t g/-') r (20 m3/day) x (1/70 kg) x (l mg/l000 pg)
= RID (mgncg/day)). If inhalation RfCs,/RELs were not available, then RfDs obtained from an
oral study (oral RDs) 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 toxicologicai assurnption
that the chemical could produce the same type ofnoncancer effects via the inhalation route as
observed through the oral route of exposure).

As recommended by USEPA (USEPA, 1989), RfDs are obtained fromthe Integrated Risk
Information Syslem (IRIS) (JSEPA, 2002) or from the Health Effects Assessment Summary
Table-s (HEAST) (IJSEPA, 1997). As recommended by DTSC, noncancer RELs, (in units of
pg/m'), obtained ftom OEHHA's on-1ine toxicity database (CaVEPA, 2002), are used for
evaluating noncancer effects from inhalation exposures, where available. If OEHHA-RELs are
not available, RfCs are obtained from the IRiS (JSEPA, 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 fuD approach to the evaluation of chemicals is not applied to lead because most
human health effects data are based on biood lead concentrations, rather than extemal dose
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(CallEPA, 1992). Blood lead concentration is an integrated measure of intemal dose, reflecting
total exposure from Site-related and background sources. A clear no observed effects level
(NOEL) 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
pressure in middle-aged men. Dose-response curves for these endpoints appear to extend down
to 10 micrograms/deciliter (pgldl-) or less (ATSDR, 1993). The DTSC has developed a
rnethodology for evaluating exposurs and the potential for adverse health effects resulting from
exposure to lead in the environment (CaVEPA, 1992). The methodology results in a blood lead
concentration of concern for the protection of human 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 (Ca1/EPA, 1993). Per DTSC risk assessment guidance, the updated version spreadsheet
model, LEADSPR-EAD Version 7, has been used in this HHRA. As recommended by DTSC'
the estimated 99th percentile blood lead concentration for the given exposure scenanos in the
spreadsheet are used to screen against the target endpoint of 10 ug (lead)/dl (blood). The default
parameters 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 potantial explosive hazards from hydrocarbons
detected at the Site. The results of this screening evaiuation will be used to determine if
explosive hazard control measures will need to be implemented during Site development.
Methane was detected in soil gas at high concentrations, and diesel and gasoline were detected in
soil and water. These hydrocarbons may cause an explosive hazard, particularly in confined
spaces. The available explosive threshold for methane used in this screening evaluation is 1 .25%
by volume of air. Note that this threshold incorporates a safety factor of four. The explosive
threshold selected for gasoline in this evaluation was 0.35% by volume of air. The explosive
threshold selected for No. I grade diesel fuel in this evaluation was 0.875% by volume in air.
Explosive thresholds selected in this evaluation incorporate a safety factor of four (i.e., the
explosive threshold selected is 25% ofthe lower explosive limit [LEL]), and LEL sources ate
noted in tables 7-10 wtdT-ll.
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7.0 RISK CHARACTERIZATION

7.1 Introduction

Risk characterization is the fural step ofa risk assessmenU the exposure and toxicity assessments
are combined to produce an estimate ofrisk and a characterization of the uncertainties in the
estimated risks. This section presents the results ofthe HHRA. A discussion of the uncertainties
inherent in all risk assessments, including this one, is presented in Appendix C.

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

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

r the ability of COPC to migrate Iiom the soil, soil gas, and groundwater into the ambient
outdoor and/or indoor environment:

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

r the predicted airbome concentration in the ambient and indoor air after atmospherio
dispersion of the chemicals from all sources (i.e., chemicals in the soil, soil gas, and
groundwater) has occurred; and

. the amount oftime that a potential receptor may be present and exposed to the combined
chemical concentrations from the soil, soil gas, and gtoundwater.

Each of the elements listed above was integrated into an exposure model using standard
regulatory guidelines for risk assessment. This exposure information is tlen combined with the
toxicity values to estimate the likelihood that the predicted exposures will result in adverse health
effects. The overall goal ofthe State and Federal 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 estimate the movement 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 model 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

Estimating cancer risks and noncancer hazard indices for exposures to chemicals in soil, soil gas,
and groundwater requires information regarding chemical concentrations in the various media,
the level ofintake ofthe chemical, and the relationship between intake of the chemical and its
toxicity as a function of human exposwe to the chemical. The methodology used to derive the
cancer risks and noncancer 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. .Rrsk l.ss essment Guidance for
Superfund. Volume I: Human Health Evaluation Manual (Part A), Interim Final. Office
of Emergency and Remedial Response. EPA/540/1 -89/002. Washington, D'C.
December.

o U.S. Environmental Protection Agency (USEPA). 1991b. Risk Assessment Guidance for
Superfund. Yolume I: Human Health Evaluation Manual. Supplemental Guidance.
Standard Default Exposure Factors. Office ofBmergency and Remedial Response.
March 25.

r Califomia Environrnental Protection Agency (Cal/EPA). 1992. Supplemental Guidance

for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted
Facilities. Department of Toxic Substances Control. July.

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

Cancer Risk : CDI x CSF

Whoro:

Cancer Risk

CDI

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

Hazard Quotient = CDIr'RID
Hazard Index : I Hazard Quotient

Cancer risk; the probability of an individual developing cancet as a
result of exposure to a particular cumulative dose of a potential
carcinogen (unitless);
Chronic Daily Intake of a chemical (mg chemical./kg body weight-
dav);
Cancer Slope Factor; the toxicity value which indicates the upper
limit on lifetime incremental cancer risk per unit of dose of
chemical (mg chemical,4kg body weight-dafl-'.
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Where:

Hazard Quotient = HazNd Quotient; an expression of the potantial for a chemical to
cause noncarcinogenic effects, which relates the allowabie amount
of a chemicai (reference dose [RfD]) to the estimated Site-specific
intake (unitless);

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

CDI : Chronic Daily lntake of a chemical (mg chemical/kg body weight-
daY);

RID = Reference dose; the toxicity value indicating the threshold amount
of chemical contacted below which no adverse health effects are
expected (mg chemicaUkg 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 presonted in Table 7-1. These
equations are 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 range of one-in-ten thousand (1 x 10*) and one-in-
one million (t x 10i); that is, they consider a calcilated excess cancer risk within this range of
numbers to be acceptable. Regrrlatory agencies consider the one-in-one million risk ievel 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 leve1. As a risk management policy, the CaVEPA DTSC
generally requires risks to be closer to the 1 x 10-5 end ofthe taxget range for commercial
scenarios, consistent with California Code ofRegulations (CCR, Title 22) use of I x l0-' risk
target in estimating No Significant fusk Levels for Proposition 65 listed carcinogenic chemicals.
The CDIs for carcinogens, calculated under baseline conditions, are presented in TabLeT-2. The
CDIs for carcinogens, calculated under Site development conditions, are presented in Table 7-3.

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

1.3 Risk Assessment Results

The probability that populations will develop oancor or suffet noncancerous adverse health
effects from exposure to chemicals associated with the Site was determined 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). Caacer risks and noncancer hazard indices were
calculated for exposure to chemicals present in soil, soil gas, and groundwater.

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
7.3.1 and 7.3.2, respectively.
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'1.3,1 During Development

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

7.3.1.1 Cancer Risk Estimates

As indicated in Table 7-6, the total incremental cancer risk for the on-Site constuction wsker
involved in the develop,m.ent of the Site is estimated to be 3.69 x 10'', which is within the
acceptable inoementai cancer risk range of 1 x loa and I x l0{ and within the 1 x 10-5 gancer
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 27Vo is attributable to inhalation of
vapors which have migrated up from groundwater. Further, approximately 66010 ofthe total
cancer risk for on-Site construction workers is attributable to arsenic in soils and 24o/o is
attributable to vinyl chloride in groundwater. In sum, the chemical exposures that could occur
during the development of the Site would not be expected to tesult 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 levels that are often considered acceptable by
USEPA and below the risk level often considered by Cal./EPA DTSC, particularly for
industrial/commercial exposure scenarios. It is important to note that although 24o/o of the risk is
attributable to vinyl chloride, this compound was detected in only 3 out ofa total of37
groundwater samples. Thus, it does not appear to be widespread throughout the Site and basing
our risk estimates on this compound is likely conservative.

7.3.L.2 Noncancer Hazard Indices

As indicated in TableT-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 construction workers is below
the target HI of 1, indicating that exposures to construction workers are within levels typically
considered acceptable. Thirty-seven percent ofthe noncancer HI for the construction worker rs
attributable to the soil ingestion pathway and 30% is athibutable to the particulate inhalation
pathway. Sixty-two percent of the noncancer HI for on-Site construction workers is attributable
to arseruc.

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 lead. Rather, the DTSC has
developed specific guidance for evaluating exposure and the potential for adverse 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
ftom 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 .a mgkg), the 99th percentile blood lead level associated with construction
worker exposures to lead from the Site and from the Site via all exposure pathways and from
background sources in air, food, and drinking water is 3.8 ug/dl. This level iswellbelow the
target concentration of l0 ugidl, developed to be protective ofchildren's health (CallEPA,1992).
The results from LEADSPREAD for on-Site construction workers are presented in Table D-1.

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 rislg noncancer hazard indices, and lead exposures, are included
below.

7.3.2.1, Cancer Risk Estimates

On-Site Commercial Worker

As indicated in TableT-6, the total incrernental baselire cancer risk predicted for the orrrSite -
commercial workers during future land use of the Site is complete is estimated to be 2.56 x 10-',
a level that is within USEPA's established acceptable incrernental cancer risk range of ! x l0*
and I x 104, but above the i x 10-5 risk level co'nrmonly considered as the "acceptable" risk level
by CaVEPA DTSC for commercial land-use scenarios. Approximately 44o/o of the predicted
cancer risk for the future on-Site commercial worker is attributable to the soil ingestion pathway,
artd,3ZVo is attributable to vapors from groundwater which have migrated up into indoor air.
Approximately 60% ofthe total cancer risk for on-Site commercial workers is attributable to
arsenic in soiis and 26% is attdbutable 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) results in a predicted cancer risk
of 3.47 x 10-', a 1evel that is well witlin USEPA's estabiished acceptable incremental cancer risk
range of I x 104 and I x 10{, and below the 1 x l0-5 risk level commonly considered as the
"acceptable" risk level by CaVEPA DTSC for commercial land-use scenarios. With conhols,
approximately 58% of the predicted cancer risk for the future on-Site commercial worker is
attributable to vapors which have migrated up from groundwatet and accumulated in indoor au.
Approximately 50% ofthe total cancer risk for on-Site commercial workers is attributable to
vinyl chloride in groundwater.

On-Site Intrusive Worker

As indicated in Table 7-6, the total incrementai cancer risk for the on-Site intrusive worker
involved in reoeated arurual subsurface maintenance activities at the Site is estimated to be 1.53 x
10-6, which is weli within USEPA's acceptable incrernental cancer risk range of I x l0a and 1 x
10-o, and below the 1 x 10-'risk level comrnonly considered as the "acceptable" risk level by
Cat/EPA DTSC for commercial land-use scenarios. Approximately 57Yo of the predicted cancer
risk for the on-Site intrusive worker is attributable to the soil ingestion pathway, and 28% is
attributable to the inhalation ofvaoors which have mieratsd to the trench fiom sroundwater.
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Further, approximately 67% of the total cancer risk for on-Site intrusive workers is athibutable
to arsenic in soils and 24% is attributable to vinyl chloride in groundwater.

7.3,2.2 Noncancer llazard Indices

On-Site Commercial Worker

As indicated in T able 7 -'7 , the estimated cumulative noncancer HI for exposure to chernicals
present in the soil, soil gas, and groundwater is 0.226 for the on-Site commercial worker. 

- The
estimated cumulative noncancer HI is below the target HI of 1, indicating that exposues to
commercial workers would not be expected to result in any adverse noncancer health effects.
Approximately 32oZ of the noncancer HI for the on-Site commercial worker is from the soii
ingestion pathw ay and,Z8Vo ofthe 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 ofplanned Site development design features (i.e.,
passive vapor venting system and asphalt cover across the Site) results in a predicted noncancer
HI of0.023 indicating that exposures to commercial workers would not be expected to result in
any adverse noncancer health effects. Approximately 510/o of the noncancer HI for the on-Site
commercial worker in the development modei is from the groundwater vapor inhalation
pathway, and 42oh is from the soil vapor inhalation pathway. Thirty-five percent of the
cumulative noncancer HI for the on-Site commercial worker is attributable to 2-
methylnaphthalene and 13% is attributable to naphthalene.

On-Site lntrusive Worker

As indicated in T able 7-7, the estimated cumulative noncancer HI for exposure to chemicals
present in the soil, soil gas, and grourdwater is 0.014 for the on-Site intrusive worker. Thrs
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 41oh of the
noncancer HI for the on-Site intrusive worker is attributable to the soil ingestion pathway.
Approximately 6870 percent of the cumulative noncancer HI for the on-Site inffusive worker is
attributable to arsenic.

1 4 ,  7 Lead

Exposure to soils for the on-Site intrusive worker and the on-Site commercial worker (aftet
incorporations of Site development design elements) wilt 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 worket and the on-Site
commercial worker. As the projected bloodlead level fto the on-Site oonstruction worker was
estimated to be 3.8 ug/dl, a level well below the target concentration of 10 ug/dl. Accordingly,
the predicted bloodlead levels for the on-Site intrusive worker and the on-Site commercial
worter will be below 3.8 ug/dl. Therefore, the leveis of lead present at the Site are well below
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levels that would result in unacceptable blood lead concentrations in eithet future on-Si
intrusive workers or future on-Site commercial workers.

7.4 Explosive Hazard Estimates

As indicted in Table 7-10, the predicted combustible gas concentrations are below the respective
lower explosive limits (I-EL) 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 of the diesel in the groundwater is likely to reduce the
volatility ofthe 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- I 1, Site
development conditions further reduce estimates for the indoor air explosive hazard. Finally, we
note that predicted elevated levels of diesel gases may suggest the potential for odorous sulfir
compounds to be present during construction activities. Monitoring for hydrogen sulfide is
recommended.

1,5 Summary and Conclusions

A HHRA was conducted to ensure that development and use of the Site 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 the assumption that the Site is deveioped
without the benefit ofthe various specific design elements that wi1l, from a practical standpoint,
mitigate exposure (i.e., the baseline conditions do not incorporate the teduction in exposues that
will result from the passive vapor venting system that is a component of the building desigrr and
the asphalt cover that will preclude daily direct contact with soils). Risks were also calculated
assuming the inclusion of planned Site development design elements that will minimize
exposures, specifically the passive vapor venting system and the asphalt cap that will cover all
soils at the Site.

Under both scenarios, the risk assessrnent 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 of the Site were identifie.d 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 movernent of chemicals from one
environmental media to another were very conseivative, and tend to overestimate human
exposures. The goal ofthe baseline approach is to identifr those uses, activities, and chemical
sources that have the potential to contribute most significantly to human health impacts. The
identification of the most sigirificant 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 futwe use of the Site may be slightly
greater than levels t1pically considered acceptable by regulatory agencies such as CayEPA
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DTSC. The projected nsks are dominated by potential exposutes resulting from the inhdJation of
vapors and the ingestion of soil.

However, based on the actual development plans that will be implernented at the Site, w{rich wiil
include the incorporation ofvapor controls (e.g., a subgrade venting systan) beneatl the building
and the covering of al1 exposed soils with an asphalt cover, risks to future commercial wirrkers at
the Site will be below (i.e., lower than) levels that would be considered acceptable by re$ulatory
agencles.

The baseline risk assessment results indicate that absent mitigation, risks to on-Site construction
workets during development of the Site are below ievels typically considered acceptable by
regulatory agencies such as CailEPA 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 a1l activities in accordance
with a Site-specific Health and Safety Plan that meets the requfuements of all relevant rules and
regulations. Similmly, risks to future on-Site intrusive workers who maybe engaged in ongoing,
albeit periodic, subsurface repafu activities are below levels that would be considered acceptable
by regulatory agencies such as Ca1,/EPA DTSC. Accordingly, the risk assessment supports that
the development of the Site, as currently planned by the Port, will result in a Site that is safe and
appropriate for the intended commerciaVindustrial use.
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TABLE 3-1: BASELINE EXPOSURE ASSUMPTIoNS
Future Port ofOaldand Field Support Services Complex

Notes:
! Recommended breathing rates for adults (20 -'1a.9 1C.t'lt,l, I992; callEPA 1994).
b A soil-to-air transfer coefficient is calculated by assuming an ai$ome dust level of50 pglm I, which corresponds

to the National Ambient Ai! Quality Standard (Cal,&PA 1994).

" Corresponds to the area ofexpos€d skin in each respective population. For commercial worker, corresponds to head, hands,

forearms and lower leg6 (CalEPA 2000). For conshuction and intrusive workers, coresponds to head, hands, and forcanns,
d Soil adherence factors recommended by Ca1,/EPA (2000).

Sources:

Catifomia Environmental Protection Agency (Cal/EPA). 1994. Prelininary Endaagament Assessment Guidonce

Manual. Depryffi\ent ofToxic Substances Control (DTSC). January'

Caiifomia EnviroffEntat Piotection Agency (Cal/EPA). zOMl. Dra{t Cuidonceforthe Detmal E)cposure Pathway.

Memomndurn from Departme.rt of Toxic Substatces Control (DTSC). January 7.

2225 ̂ ad,2277 Severth Street
Oakland, Callfornia

Parameter SymboI

Scenario

Units
Development Phase Future Land Use

On-Site
Construction

Workers

on-Sit€
Commedcal

Workers

Onsite Itrtrurive
Wotkers

Itrhalation of Soil Plriiculat€s

Breathing Rate"

Transfer Coellicient o

DerEal Contact with Soit

Surfoce Area'

Adherence Factord

Absorptiofl Factor-PAHs
Absorptiofl Factor-Metals

Absorption Factor-Arsenic

Abeorption Facor-Cadmium

Absorption Factor-Organics

Conversion Factor

Dermal Contact rYith Croundwat€r

Surface Area"

Chenical Specific Dermal Permeablility CoeIfi cient

Conversion Factor

IngestloD of Soil

Ingestiofl Rate

Conversion Factor

Inhalation of Vapors

Breathing Rate "

Populatiod-Specifi c Intake Param€ters

Exposure Time

Exposure Frequency

Exposure Duratior

Body Weight

Averaging Time-Carcinogens

Averaging Time-Noncarcinogens

BR
TFp

SA

AF

ABS.PAH
ABS.Met

ABS-As

ABS-Cd

ABS-Org
CF

SA

Kp

CF

IR

BR

EF

ED

BW
ATc

ATnc

20
5.0E-07

3300
o.2

20
5.0E-08

5'100
0.07

z0
5.0E-07

3300
o.2

ttt%oy
(-c/.ti!(

c:rn'/day

r"gia#

unlItess

unitl€ss

uDitless

unitless

unitless

Kgmg

cmt/d"y

<'tln.'-
, 3

mglday

kgmg

mt lday

hrdday

daylyt

yf

kg

day

day

mC/kC)

See Chemical koperties Table (Table 5-1)

l.0E-06

3.300

1.0E-06

NA

1.0E-06

3300
See Chemical Propenies Table (Table 5-l)

l.0E-03

480
1.08-06

20

8
t20

,l

'10

365

NA

50
1.0E-06

20

8
250
25
'70

25550
9,125

l.0E-03

480
1.0E-06

20

8
2

25
'70

25550
o  1 t 5
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TABLE 3-2; SITE DEVELOPMENT EXPOSURE ASSUMPTIONS

Future Port of Oakland Field Support Services Complex

2225 aod 2277 Serenth Street
Oakland, California

Notesr

NA = Not applicable, incomplete exposure pathway.

" Recommended breathing rates for adults (20 mr/day) (Cal/EPA 1992r CaliEPA 1994)

Sources:

Califomia Environmental Protection Agency (CallEPA). 1994. Preliminary Eulangerment Assessment Guidance

Mdnual Depafirr€rt ofToxic Substances Confiol (DTSC). January.

Califomia Environmental Prot€ctior Ag€ncy (Cal/EPA). 2000. Draft: Guidancefor the Dermal Etposure Palhway

Memorandum fiom Depatment ofToxic Substances Control @TSC). January 7.

Parrmeter Symbol

Scenario

Units
Future Land Us€

On-Site Commerical
Workers

Irhalation of Vapors

Br€athing Rate "

Population-Sp€cilic Intake Parameters

Expo6ure Time
Exposure Frequency

Exposure Duration

Body weight

AYeraging Time-Carcinogens

Averaging Time-Noncarcino gens

Exposure Duration

BR

EF
ED
BW
ATc
ATnc

Lt)

20

8
250
25
'70

25550
o  t l 5

788,760,000

mt /day

hrs/day

daylyr

F
kg

day
qay

s

I :\Portofoakland\7thst\HEItA\€&j-PortTthst_contxols Page I of 1 IRIS ENVIROI\MENTAI,



lAlJLlt 4-l: Jummary oI Logmlcilrs ltrcruueu lq ule rslsl

Future Port ofOrkland Field Support Services Compltx
2225 and 22?7 Seventb Street
Oaklatrd, California

Sample
Matrix Chemical

On-Site
Detection F equency

{Detections/Samples
Analyzed)

Range ofOn-Site

Concentra!ionst
(mg,&g for soil;

mg/L for
groundwater; mg/L

for soil gas)

95% UCL ofon-Sitt

Concentralioos 
b

(mg/kg for soil; mgll-
for goundwater; mg/L

for soil gas)

LBNL 1995
Background

Concentratioos'
(ms&g)

Included in
Risk

Assessment d

ioil
ioil
loil
iorl
ioll
ioil
loil
loil
ioil
loil
!oil
Soil
Soil
Soil

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

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

Volatite OrgaDic Compounds
l, l, 1,2-T€tachloroethane
1, 1,1 -Trichlotoethane

l, 1,2,2-Tetrachloloethane
1,1,2-Trichloroethane
I ,1-Dichlomethan€
1 , I -Dichloroeth€ne

I , I -Dichloropropene
1,2,3-Trichlorobenzene
l,2F-Trichlorobenzerc
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloroptopane
I ,2-Dibromoethane
1 ,2-Dichlorcbenzene
1,2-Dichloroethaoe
1,2-Dichloropropaoe
1,3,5-Trimcthylbenzene
I ,3-Dichlorobenz€ne
1,3-DicNoropropatle
I ,4-Dichiorobefiene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Cl orotol ene
2-HexanoDe
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)

Benzene
Brcmobenze!e
Bmmochlorcmethane
Bromodichloiomethate
Bromoform
Bromometha[e
carbon disulfide
Carbor tetachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis- 1,2-Dichloroethene
cis- 1,3-Dichloropropene
Dibromochloromethane
Dibromometharle
Dichlorodifl uorcmothane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlotobutadiene
lsopropylb€nzene
Methyleoe chloride

IMTBE
lNaphthal€IIe

0/66
0111
ot] I
0l'71
0nl
t/71
0/66
0/6
0/66
l/66
0/66
0/66
0/66
It't 1
0/11
t/66
0/66
0/66
0t66
0/66
0/71
0t66
0/66
0t'7 |
0/66
0/11
1t1l
u t t 2
0/66
0t66
0/11
0l'71
onl
0/7 |
0/71
t/ ' l1
0/'71
0/71
0/'7 |
0t7l
0/71
0/71
0/66
D/66
0/23
0t23
0/23
lln2
ot66
u66
0nl
w l
3t66
a6

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 - O.OI

ND
ND
ND
ND
ND
ND
ND

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
ND - 0.17

ND
ND
ND
ND
ND

0.00217
ND
ND
I\'D

0,00328
ND
ND
ND
ND
ND

0.00281
ND
ND
ND
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

0.00932

No
No
No
No
No
Yes
No
No
No
Y€t
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Y€s
No
Yes
No
Ye6
Yes
Yes

TABLE 4-1: Summary of Chemicrls Included in the Risk Assessm€nt
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TABLE ,S.1: Summary ef Chemicals Included iD th€ Risk Assessm€ul

Futur€ Port ofOekltBd $'ield Support SerYices Complex
2225 ard 2277 Setenti Strt€l
Oakland, California

Sample
Matrix Chemical

On-Site
Detectlon Frcquency
(Detectiois/Samples

Aoalyzed)

R nge ofon-Sit€

Corcenfations "
(mg/kg for soii;

mg\- lor
groundwater; m#L

for soil gas)

95% [.]C11, ofolr-Site

Comcntrations 
b

(mgilg ftr soil; hg/L
lbr gmundwater; mglt

for soil gas)

LBNL I995
Background

Concentrations "
(ms,&g)

Included in
tusk

Assessment 
d

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

Soil

Soil
Soi l
Soil

Soil
Soil
Soil
Soil
Soil

lsoil
lSqil
lsoil
lsoil
lSoil
lSoil
lSoil
lSoil
lSoil
lsoil
lsoil
lsoil
lsoil
lSoil
lsoil
lsoil
lSoil
lSoil
lSoil
lSoil
lSoil
l501r

lsoil
lSoil

Semi-volatile OrgaDic Compoutl

Volatile Orgrd. Coryouds (co
n-Paopylbflzene
p-Isopropyltolueoe
sec-Butylbeizem
Stlre[e
lert-Amyl Ethyl Ether ('TAME)
lert-B!tylbenEene
T€rtiBry Butanol (TBA)
Tetrachloroethene
I Ol[elle

tuans- 1,2-Dichloroethene
tlans- 1,3-Dichloropropene
Trichloroethene
Trichlorofl uoromethane
Trichloaofifl uoroethane
Vinyl acetate
Vinyl chloride
Xylene(s)

Total Petroleuh llydroctrbors'
Diesel
Gasoline
Ketosetre
Jet A
Motor Oil

1,3-Dichlorobenz€ne
1 ,4-Dichlorobenzelte
2,4,5-Tricmorcpltenol
2,4,6-Trichlorophenol
23-Dichloroph€nol
2y'-Dimethylpherol
2,4-Dinitrophenol
2,4-Dnitroioluehe
2,6-Dinitrotoluene
2-Chloronaphthal€re
2-chlorophenol
2-Methyl-4,6-dinitrophenol

L2-Methylnaphthalene
l2-Methytphenol

l2-Nitroaniline
| 2-Ni troDheool
| 3,3 -DichlorcbeozidiEe

| 3 -Nitroanitine

l4-Bromophenyl ph€nyl elh€r

[4-Chloro-3-methylpfi enol

l4-chloroaniline
l4-Ctlorophenyl 

phmyl elbct

l4-Merhylpbenol

rt'd)

I t/66
| 0/66

I u66
| 0/11
| 0/23
I 0/66
| 0t23
| 2/7r
|  7 1 t z
| 0/7r
| 0/1r
lwr
| 0i66

| 0/66

| 0/7r

| 0/7\
|  3 t r t2

'79trt3

6/t12
0/107
0/I07
49/t0'7

0/45
0/45
0/45
0/45
0/45
0/45
0t45
0/45
ol45
0/45
o/45
0145
3/45
0/45
0/45
0t45
0/45
0/45
0/45
0t45
0/45
0/45
0/45
0/45
0/45
1t45
0t45
2/45
l/4s

ND - 0.17
ND

ND-  0 .12
ND
ND
ND
ND

ND - 0.01I
ND . O.OIE

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

0,frlr27
ND

0-00755
ND
ND
ND
ND

0.at236
0,00261

ND
ND

0-00216
ND
ND
ND
ND

O:00296

186
7.89
ND
ND
}E

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
l.3q
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
t.09
FID

0975
ft.J l,l

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

Yes
Yes
No
No
Yos

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
Ycs
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TABLE 4-1: Summary of Cbemicals Included in the Risk Assessment
Future Port of Oakland Fi"[d Srppora SerYices Complex
2225 and 2277 Sev€nth Strect
0akland, Califoruia

lample
Matrix Chemical

On-Site
Delection Frequ€ncy
( Detections/Samples

Analyzed)

Range of On-Site

Concentrations "

(mg,&g for soil;
mgll- for

groundwater; mg/l
for soil gas)

95% UcL of ffiite

Concenlralicrrc 
e

(mg&g for soilt MslL
for grolr*rd.q iDg/L

for soil gs)

LBNL I995
Background

Concentrations'
(ns&c)

Included in
Rrsk

Assessmentd

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Sorl
Soil
Soil

:"il
bo l l

Soil
Soil
Soil
Soil

lSoil
lsoil
lsoil
lSoil
lSoil
lSoil
lsoil
I
lSoil
lSoil
lSoil
ll"il
lsor I
lsoil
lSoil
lsoil
lSoil
lsoil
lsoil
lSoil
il":1
lsou
lsoil
lSoil
llsoil
llSoil

Semi-volatile Org{ri. Csryx
Beizo(a)pyren€
Benzo(b)fluorantberie
Benzo(g,h,ilperylene
Benzo(k)fluolantheno
Berzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) Inelh3ne
Bis(2-chloroethyl)€th€r
Bis(2-chloroisopropyl) eth€r
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Dib€ruo(a,h)anthracene
Dbenzofurar
Diethyl phthalate
Dimethyl phthalate
Din-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
HexachlorobeDzene
Hexachlorobutadiene
Hexachlorocyclopetrtadilrlc
Hexachloroethane
Indeno(1,2,3-c,d)pyre e
$opnoione
Naphthalene
Nitlobenzen€
N-Nitroso-di-n-propylalni'le
N-Nitrosodiphenylamine
lP€ntachloropheool

lPhenanthrene
lPhenol

(Hexavalstt)

ls {.onl'd)

I o/45
| 0/4s
| 0/45

| 0/4s
| 0/4s
| 0/4s
| 0/45
| 0145
I 0/4s
I 0/45
I or,rs
I u4s
| 0/4s
I z/4s
| 0/45

i 0/4s
| 0/4s
I o/45
I t/4s
| 3t4s
| 0t45

| 0/45
| 0/4s
| 0i4s

I or+s
| 0/45

| 3/4s
| 0/45
| 0/4s
I 0/45
| 0/4s
| 4/4s
I o/45
| 2/45

t'7 /10'7
105/l0l
107/10'7
u t0'1

t07t101
l0'1/t0'7
0/107

107/101
t07/t07
t0'7/r07
56,107
4n0'l

107/to7
4/tD'7
0/10'7
2tr01

t0'7 /107
to1/10'7

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

N D . 3 6
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.r - 600

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.456
ND

n.7'70
ND
ND
ND
ND
1 . 1 5

0.991
ND
ND
ND
ND
ND
ND

0.633
ND
ND
ND
ND
2.44
ND

2.32
41.9
60.1
ND
2.45
23.{
ND
6"5$
4',7,',I
5't.4
o 1 t 9
0.568
32-0
l -0s
btD

0J26
n-4
63.6

5.9
l 4

0.9
1 . 5

':.0

59.6
14.'7
0.3
91.4
t20.2

t .1
42.5

91.5

No
No
No
No
No
No
No
No
No
No
No
Yos
No
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Y€€

No
Yes
Yes
No
Yes
No
No
Yes
No

No
No
No
No
No
No
Y€s
No
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TABLE 4-1: Summary ofChemicals Included in the Risk Assessment

Future Port of Oakland Fietd Support Services Complex
Xz25 ̂\d 2277 SeYetrth Street
Oeklatrdi Crlifornia

Samplc
Matrix Chernical

On-Site
Detection Frequency
(Detections/Sarnples

Analyzed)

Range ofOn-Site

Concertrations "
(mg,&g for soii;

mg/L for
grolndwator; mg/L

for soil cas)

95% UCL of On-Site

Concentmtions b

(mg,4<g for soil; mg,4-
lbr grotud\,r'ater; mg/L

for soil gas)

LBNL 1995
Background

Conoentrahom "
(mc/ks)

lncluded in
Risk

Assessrnent d

Water
Water

Water
Watei

Water
Water
Water
Water
Wat€r
Water
Water
Waier
Water

Water

lwater
Lwa1er
lWater
Water

lwater
lWaler
lWater
[Water

lw"t".
I

lWater
lWater
lWat€r
[Water
lWater
lWarer
lWatet
[W.rer
lYater
lYv ater

lWat€r
IWater
iwalef
trWater
lwster
[Water
[Water
IWater
NWater
Iwater
[Waler
[Water
Nwater

Volatile Organic Compounds
Ca )on tetrachlorid€
Ethanol
Acetole
Chloroform
Benzene
I ,1 ,l -Trichloroethane

Bromomethane
Chloromethane
DibromomethaIle
Bromochloromethane
Chloroetlane
vinyl chloride
Me$ylene chlonde
carbon disulfide
Eromofolm
Bromodichlorometlrane
I ,l -Dichloroethatre
1 , 1 -Dichloroetheno

Tertiary Butanol (TBA)
Trichlorofl uoromethane
Dichlorodiflxoromethane
I ncnlorom uoroetnanc

ll,2-Dicl oroprcpane
z-Butarone(MEK)

I I ,l ,2-Tdchloroethane
lTrichlometh€ne

I l, 1.2,2-Tehachloroethane
| 1.2.3-Tichlorobenzene
t _ _ . -
| llexacru oroouuKlrelre
lNaphtlElene

-Chlorotoluene

1 ,2-Dichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloiopropane

Butylbelzene

Styrene
n-PropylberEene

4-Chlorotoluerre
1 ,4-Dichlorobenz€ne
1 ,2-Dibromoethane
1,2-Dichloroethane

2-psntanone (MIBK)
EtlEr (DIPE)

1,3,5-Trimethylbenzene

oluene

0t31
0/18
0/31
0/11
6/3',7
0/3'7
0t31
0/3'1
0tzr
0t2l
1/37
3/37
0t31
0/31
0/3'7
0t3'7
3/3'1
!37
0/18
0/21
0t2l
0t2l
2R',7
0/31
0/31
5/3'7
0137
0D1
0/21
9/21
0/2r
0l2l
3l2l
0Dl
0nl
5/2L
0/21
4t3'1
0t3'7
4t21
4/2r
0/21
0t2l
012l
l/3'7
0/3'7
0t37
l n 8
u21
0/zl
113'l
0t3'7
onl

ND
ND
ND
ND

ND - 0.078
ND
ND
ND
ND
ND

ND -  0 .011
ND -  0 .18

ND
ND
ND
ND

ND - 0.0097
ND - 0.00097

ND
ND
ND
ND

ND - 0.2
ND
ND

ND - 0.029
l-'D
ND
ND

ND - 0.35
ND
ND

ND - 0.05
ND
ND

ND - 0.022
ND

ND . O-M6
ND

ND - 0.029
ND - 0.019

ND
ND
ND

ND - 0.01I
ND
ND

N.D - 0.0026
ND - 0.00?

ND
ND - 0.0012

ND
ND

I

ND
ND
ND
ND

0.00896
ND
ND
ND
ND
ND

0.00284
0,0152

ND
ND
ND
ND

0.00172
0.00I32

ND
ND
ND
ND

0_0170
ND
ND

0.00343
ND
ND
ND

0 , 1 1 7
ND
ND

0.00750
ND
ND

0.00608
ND

0.00565
ND

0,00946
0.00652

ND
ND
ND

0.00193
ND
ND

0.00124
0.0020'7

ND
0.00r32

ND
ND

No
No
No
No
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
Yet
No
No
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
Yes
Y€s
No
No
No
Y€s
No
No
Yes
Yes
No
Ye6
No
No

Ii\idl0rtlad\?lhsnHHRA\
.*j?.ryr7thst_t8oli!e
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Fultrr8 Port of Oal|rxd Fi€H Slpport Services Complex
2223 znd 477 $e\etrth S&cct
Oakland. California

Sample
Nlatnx C'iremica!

On-Site
Detection Frequercy
(Detections/Samples

Analyz€d)

Range of OD-Sile

Concennations 
n

(m8/kg for soit;
rng/L for

groundwaler: Edn-
for soil g s)

q596 {!CL of On-Site

{kroe"ortmtions 
b

{plgA8 {F soil; tngll
ftr gFendsateq rng/t

hd siil gasl

LBNL 1995
Background

Concentrations'
(ms&c)

lncluded ia
tusk

Assessmeot 
d

ater
atef
atei
atet
aler

Water
Water

Water
Wate!
Water
Wat€r
tVater

Water
Water

Water

Water

Water
Water

Water
'Water

Water
Water

Water
Water
Water

Water
Water
Water

lWatet

L .  -

lwarer
lwater
lI"*
1L0*
l_Y.n|"'
lwarer
JWeld

Volatile Org.nia Comlorlds (c{
1,2,+Trichlorobsruc8
Dibrornochloronietbee
Tetl3chloroelhene
sec-Eutylb€nzone
I,3-Dchlorop.opane
cis- 1,2-Dchloroethene
tsans- 1,2-Dichlonetltene
1,3-Dichlorobeflzene
1,I-Dicl oropropen€
2-Ilexarcne
2,2-Dichloroptopane
1, 1,1 2-TeFachlo.o€tlbrDe
Ethyl tert-Butyl Ethcr (ETBE)
tert-A$yl Ethyl Ether CIAME)
Xylene(s)
MTBE
cis- 1,3-Dchloropropene
tans- 1,3-Dichlo.opropene

Totol Pctroleunr Hydrocarbonso
Gssoline
Diesel
Kerosene
Jet A
Motor Oil
Se6i-volatile OrgEnic Compo||n
Senzo(alpyrene
2,4-Dinibophenol
Dberzo(ahlanthrcena
Benzo{ahnlhracone
4-cbloro-f -Irret}ryhll.$rql
Benzoic acid
I{exachloroethane
Hexachlorocyclopentadienc
Isopboron€
Acenaphth€ne
Diethyl phthalate
Di-r-butyl phthala{e
Phenanthr€ne

iBuryl bsDzyl phrhilrre

lN-Nitroso'dlpheDytatDirc
lFluo.ene
lHexac hloro+ruladiefl e
lPentachloropltcnol

lz.l,c-rricuoroptrenot
l2-Nitroaniline
l2'Nihophenol
lNapbthalene
l2-MethylDaphihstenE
l2-Cltlo.onaphthalene
f3,3-Dichlorttuctddim
lz-Vahylpleot
11,z-Dlchtuobemt|r

nt'd)

I orzt
| 0/37

| 437

I s/21
| 0t2r
| 8/31

| 3/31

| 0/21

| 0/zl

| 0t37

| 0/21

| 0/2r

| 0/18

I 0/r8
| 2/3'7

I u31
| 0/3'l
| 0/31

|  1 l /36

| 16t33

|  0 /31

| 0/31
| 7/31
ds

I olr
I  0n3
| 0il3

I 0^3
I 0/13
I 0/t3
| 0/13
| 0/13
|  0/13
| 0/13
| 0/13
| 0/r3
|  6/13

I 0/13
| 0/r3
|  6 / t3
|  0 /13
| 0/r3
I 0/13
I 0/13
| 0n3
I 5/r3
| 6/t3
I  0 / r3
| 0/13
I ort:
| 0/13
|  0 /13

ND
ND

ND - 0.013
ND - 0.015

ND
ND - 0.65
ND - 0.13

ND
ND
ND
ND
ND
ND
ND

ND - 0-011
ND -  0 .13

ND
ND

ND - 4.6
ND - 600

ND
ND

ND - ?.I

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

ND - 0.18
ND
ND

ND - 0.081
ND
ND
ND
ND
ND

ND - 0,39
ND - 0.76

ND
ND
ND
ND
ND

ND
I{D

0"00191
0.00626

ND
0.0626
0.0108

ND
ND
ND
ND
ND
ND
ND

0.00296
0.0174

ND
ND

0.6t7
66.9
ND
ND
5.78

ND
ND
ND
ND
}ID
ND
ND
ND
ND
ND
ND
ND

6_fts56
SID
ND

0-0394
ND
llD
DID
ND
ND

s-t6?
0335
I'ID
TID
ND
I'TD
iYD

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

Yes
Y€s
No
No
Yes

No
No
No
No
No
No
No
No
No
No
No
No

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

TABLE 4-l: Summary of Chemicals Included in the Risk Ass€ssm€f,t

Prge 5 of8 IRIS f,NVTRONMENTAL



TAEtr-E 4-1: Summary of Chcdtals ltrcluded in ttr€ Risk Assessment
Ftrlrre ?ort of Oatl*nd Field $qlporl Services Complex
2225 snd ???7 SeYeElh Strocl
Oakland, Cdifortria

Saflple

\,latrix Chernical

On-Site
Delectrol frequency
(D€tections/Sampl€s

Analyzed)

Range of On-Site

Conccntrations "
(mg4(g for soil;

mg/L for
groundwater; mg/L

lor soil gas)

95% UcL of OrFSite

Crrccntatio 6b
(ngAg tur soib Mg/i,
for gtowdwate4 $g&

for soii gas)

LBNL 1995
Backgrourrd

Corrcentrations "
(me/ke)

Included in
tusk

Assessment d

Water
Water
Water
Water

Water
Wrter
Water

Water
Wat€r
Water
Water
Watet
Water
Water
W6ter
Water
Water
Water
Water
Water
Water
Watcr
Watet
Wat€t
Water
Water
Water

Water
ryVater
Water
lWater

lAir
n1
IAI
lAtt
lA'.
lArr
Fn
lA'r
Frr
l-cr
nn
lAtt
lAit
IAir
tAir

Semi-volrtile Or€tsic C-rynm
2,4,5-Ttiohloratlhenol
Nitrobeizene
3-Nitroaniline
4-Nitroaniline
+Nitrophenol
Benzyl alcohol
4-Bromophenyl phenyl eth€i
2,4-Dimethylph€not
4-Methylphenol
I ,4-Dicbloioberzene
4-Chloroaniline
Ph€nol
Bis(2-chloroethyl)€&€r
Bis(2-chloroethoxy) methane
bis(2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Hexachlorobe$zene
Anthmcene
1,2,4-Trichlorobenzeae
2,4-Dichlorophenol
2,4-Dnitrotoluene
ryTene
Dimethyl phthalar€
Dibenzofuran
Benzo(g,h,i)peryl€ne
Indeno( 1,2,3-c,d)pyr€Ile
Benzo(b)fluora{tlreoe
Fl uoraflthene
Benzo(K ltl uoranrrretr
Accnaphthylefle
clrlysene
2-Methyl-4,6-dinifr ophenol
1 ,3 -Dichlorobenz€ne

2,6-Dinitrotoluene

L N-Nihoso-di-n-propyladliffi

l4-Clhlorophenyl phcnyl 61ft€

lBis(2-chloroisoplopyl) e$t€t

lvolltile Orgrnic CoBp.mds

F3:::*"
t":''.-:'_. ..
lcrs- l . J- Lncruoropropfle

lhaos- 1,3-Dicblo{oprq€0e

In- Propylbenzerf,

Itr-Butylbenzene
l'{-chlorotoluene
ll ,4-DichlorobeMene

11,2-Dibrodoethane
I I ,2-Dichlo.oelhaD6

lvinyl acetate

la-Methyl-2-pefierre 
(LldlMq

I 1,3,5-Trimethyxbr 
"t{f,

lBromobenzene
I I Oluene

k (coat'd)

I 0/13
| 0/r3

0/13
I 0/13
L 0/13
I on3
I 0n3
I 0/13
I 0/13
I  0/ r3
| 0r3
|  0 /13
| 0/13
| 0/13
I 0/13
| 0n3
I on3
| 0/13
| 0/r3
I 0/13
I on:
[  0 /13
I 0/13
I  l /13
I o/13
I 0/13
| 0/13
I 0^3
I 0/13
I n/r3
I 0/13
|  0 3
|  0i  13

I  0 /13
I 0/13
I o/13
I 0/13

u23
0/21
0/23
0t23
1D3
0t23
0123
0/21
0n3
0D3
0/23
0/23
u23
0D3
1/23

ND
Nl)
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 - 0.0@54

ND
ND
ND
ND
ND
ND
IiD
ND
ND
ND
ND
l.iD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

6"00609
ND
I,lD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.00152
ND
ND
ND

0.000844
ND
ND
ND
ND
ND
ND
FaD
I'ID
Ii{...............D

e.000383

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Ye8
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
Yos

I

Page 6 of 8 IRIS ENVIRONMENTAL



TABtr E C-l: Sumrmry of Cbemicals Included in the Risk Assessm€nt
Fnture Port of Oaklend Field Suppo Services Cotrlplex
tr225 rnd 2277 SeYenlh Str€et
Oakllnd, Californie

Sanpl€
Marrix ChErEical

D€tectlon Frcquen€y
(Detecrions/Sa$plca

Analyzed)

Rarge of orFsite

Conccntratiorls "
($g/kg for so;l;

mB/L for
gleid ateri rryll

for soil gas)

95% UCL ofOn-Site
(ionc€ntrations b

(ng&g for soil; mgl-
for grouldwater; mg/L

for soil gas)

LBNL 1995
Backg1ound

Concentrations'
(me&e)

krcluded in
Risk

Assessmcrrt 
d

Air
Air
Air

Air

Air

Air
Air

Air

Air
Air

Air
Ait
Air

Air
Air

Air

A'

Air

Air
Air

Air
Air
Air
Air

Vohtile Orgrnic CoE rol|nds (co
Chlorcbenzene
24'trloroethylvinyl elher
1,2,4-T chlorobsnzene
Dibrcmochlorcmethatr€
Tetrachloroethene
Xylene(s)
sec-Bulylbenz€ne
I ,3-Dichloropropane
cis- 1,2-Dichloroethene
trans- 1,2-Dichloroelherc
MTBE
l ,3.Dichlorobenzene
carbon tetrachloride
I , I -Dichloropropene
2-I{exanone
2,2-Dichloropropane
l,l, 1,2-Tehachloro€thane
Acetone
Chloroform
Bslzene
l,l,l -Tdchloroethare
Brcmomethane
Chloromethane
Dibromomethane
Bromochloromethane
Chloroethane
Vinyl chloride
MethyleDe chloride
CarboD di$rlfide
Brcfioforal
E omodichlomtnetbane
I , I -Dchloroethame

I , I -Dichlorcethen€

Tdchlorofluoromethale
Dichlorodifl uoromethane
Trichlorotiifl uoroedraDe
I ,2-Dichloroptopane
2-Butanon€(MEK)
I ,1 ,2-Trichloroctharc
Trichloroethene
1,1 r,2-Teh"achloroelhme
1,23-Trichlorobenzene
Hexacl orobutadiere
Naphthalene
2-Chlorotol uene
I ,2-Dichlorobenzere
1,23-Trimetbylb€ozene
1,2-Dibromo-3-chloroproparc
tsrl-Butylbenzene
Isopropylbsnzci€
L+lcrmmwlroluene

nt,d)
0t23
0/23
0t23
0/23
0n3

t/23
0/23
t/23
a/23
t/23
0t23
0/23
0/23
0n3
0D3
0/23
0/23
0t23
1n1
0/23
0n3
0n3
0/23
0t23
0/23

0t23
0t23
0/23
0/23
0/23
0/23
r/23
0123
l/23
0n3
0D3
0D3
l/23
0t23
0/23
0t23
0/23
0/23
0/23
2/23
0/23
0/23
v23
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.t7
ND
ND
ND
ND
ND
ND

ND - 0,0073
ND
ND
ND
ND
ND
ND

ND - 0.0014
ND

ND - 0-0021
ND
ND
ND

ND - 0.0016
ND
ND
ND
ND
ND
ND

ND - 0-00057
ND
ND

ND,0.00?2
ND

ND
ND
ND
ND
ND

0.00215
0.000'7'73

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

0.00078?
ND

0.000844
ND
ND
ND

0-000475
ND
ND
ND
ND
ND
ND

0.000400
ND
ND

0.(n0518
ND

No
No
No
No
No
Yes

No
Yss
No
Yet
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
No
No
No
No
No
No
Y€s
No
No
Ycr
No
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Notes:

" The range of concentrations of all on-sire samples (at alt depths) oollected dudng the March 2002 Phase II ESA by lris Envimnm€nlal'

b Conesponds to the 95% Upper CorfirterEe Level (UCL) ofthe arithmetic mean calculated by assuming that chemicals teported as ltoll-det€ct (ND) are

present at one-lulf the analytical detection limit as recomme.ded by the USEPA ( 1989). Field duplicate santptes we.e considered for quality assumnce

purposes only, and arc not includod iD the cdlcuhlions

" See Section 4.0 of the rcport ard Table 4-2. As listed io Iawrence Berkeley National Laboratory (LBNL) EnvkoraEr{al Re'goration Pmgran\ Universi

of Califomia, Berkeley . lgg5. Ptotocol for Deten rining Background Concentralio6 of Metab tu Soil at Lttureltce Be*eley Nalional Laboratory '

Berteley, Califomia. August.
d Chernicals were includeil in the risk assessment if they were detected, with the exception of metals- Only metals deetecled ir1 soil above

background conce rations weie includeal in ahe risk assessment. IfLhe 95% UCL is greater thatr the maximum dgt€cted conc€nnailon'

the maximum detected concentration is used for screening purposes

" TPH evaluated using detected i4dividual r€lated €onstituents.

TABLE ,l-1: Sumnary of Chemicals Included in the Risk Assessment
Future Port ofOakland Field Slpport Services Complex
2225 and 2277 Seventh Streel
Oakhnd, Celifornia

Saftple
Matnx Chemical

On-Sile
Daltction Freq$ency
(DEr€ctions/Sa8ptes

Analyzed)

Range ofOn-Sile

Concentrations'
(mYkg lor soil;

mg/L fot
groundvater; mg,[

for soil gas)

95% UCL ofOn-Site

Concentrstiots 
b

(mg/kg for soil; rng/L
for goundwatcr; nE/t

for soil gas)

I-BNL 1995
Background

Coieetrtrations 
o

(mgkc)

Included in
tusk

Assessmentd

Air
Air

Methane
TPI{-Gasoline

2tn3
15t23

ND - 520.1079
ND -  I  l4 . l

218
14.3

Yes
Yes

Page 8 of 8 IRIS ENYIRONMENTAL



TABLE 4-2; COMPARISON OF DETECTION r-EvELs oF METALS IN SOIL TO BACKGRoUND CONCENTRATIONS

Fnture Port otOaklsnd Field Eervices ComDlex
2225 and 22?? Sevetrth Str€et
OakIard. California

Chemicil

Colluvium & Fill Background
(LBNL, r99s)

Phase II ESA
(Iris Environmental,

2002) 95% UCL Wiahin
Bsckground?

95% UCL Concentrat-1on
(in ppn [mg/kg])

95% UCL Concentration

(rnC/teI

cnnmony
Arsenic
3arium
3eryllium
ladmium
Shromium
3lromium (I{exavalent)
Sobalt
3opper
Lead
Mercury
Molybdenum
)'lickel
Selenium
lilver
Ihallium
Varadium
Zinc

5,90
14.00

0.s0
1 .50
nllo

59.60
t4.70
0.30

120.20
5.60
1.70
42.50

91.50

2.32
4t.9
60.'l
ND

25.0
ND
6,58
47.7
57.4
0 . 1 t 9
25.0
32.0
1 .09
ND

0.526
2'7.4
63.6

No
NA
NA
No
Yes

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

ReferelrceE:
Iris Environmenlal. 2002. Phase II Environmental Site Assess etlt, Futurc Porl Field Suppo Senics Conplex 2225

& 2277 Serenth Street, Porl ofoakla d, Oakland, Califolrm. Oakland, Califomia. Jun€ I l.

Lanence Berkeley National hbontory (LBNL) Environmental R€storntion Program, Univ€rsity of Califomia, Berkeley.

1995. Protocol for Deterniaing Background ConEehtfttiots of Metals in Soil at lawrence Eerkeley National

Laboralory. Berkeley, Califomia. August,

Noiesi
a Conesponds to the 9570 Upper Confidence Level (UCL) of the arithmetic mcan calculated by assuminS lhat

chemicals feported as non-detect (ND.) are present at one-half the analytical detection limit as recommended by

the USEPA (1989). Field duplicate samples were coDsidercd for quaiity assurance purposes only, and are not

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

l.\?onosklanA?thStVlHRA\Tbl 4-2_CoDpanMBacksrcudM€lrls Page 1 of I IRIS ENVIRONMENTAL
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TABLE 5-2: SITE-SPECIFIC PROPERTIES
Future Port of Oakland Field Support Services Complex

Notes:
S : Sand.
SL = Sandy loam.
NA : Not applicable.
l. USEPA. 1997 . User's Guide for the Johnson and Ettinger (l991) Motlel For Subsurface Vapor Intrl2sion Into Buildings .

Office of Emergency and Remedial Response. Washington, D.C., September.
2. Site-Specific Value.
3. Little et al. 1992. Transport ofsubsurfsce Codaminants into Buildings. Enviton. Sci. T€cbno1., Vol. 26, No. I l.

2225 nd 2277 SeY€nlh Street
Oakland, California

?arameter Symbol Commercial Outdoors Units Source

Soil Pqrameters

Average soiVgroundwater temperature

Depth below g(ade to top of contamination

Thickness of soil stratum A

Depth below glade to bottom of contamination

Depth to $oundwate!
Soil stratum A SCS soil type

Str?tum A soil dry bulk density

Stratum A soil total porosity

Stratum A soil water-filled porosity

Stratum A soil organic carbon liaction

Gr o undw dt e r P ar am e t e r s

Depth below grade to water table

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

Building Parameters

Depth b€low gmde to bottom of enclosed qpace floor

Enclosed space floor thiclme ss

Soil-bldg- pressure differential

Baseline methane pressure differential

Metha:re pressure differential with engineering controls

Enclosed space floor length

Enclosed space floor width

Enclosed space height

Floor-wall seam crack width

Indoor air exchange mte

Area of Building Over Plume

Trench Parameters

Depth of Trench

Width of Trench

Lenglh of Trench

Default Surface Wind Speed

Trench factor

rb

oo

q,

q.n

Lwr

hA

Ts

Lr

Lb

Ls,,

LF

Lnr*

DP
gMar

Ma**

LB

wB

HB

NK

D
w
L

1 6

46
l 5

213
2t3

S
1.50

0.43

0.34

0.002

213
2r3
SL

1 5
t )

40
15000

0
22860
2134
488
0.10
0.80
100%

NA
NA
NA
NA
NA

1 6

l )

1 5

259
259

SL

1.50
o.43

0.34

0.002

2s9
259
SL

l f ,

1 5
40

15000
0

22860
2134
488
0.10
0.80
100%

100
t50
400
2.2s
0.1

"c
cm

cm

cm

cm

g/cm

cm'/cm'

"ttf 
/cm'

cm

cm

cm

g/cm-s2
, 2g/cm-s

g/cm-s2

cm

cm

cm

cm

llhr

cm

cm

cm

m,/s

I

Conservative Estimat€

Conservative Estimate

Conservative Estimate

Conservative Estimate

Conservative Estimate

Default flom I

Default from I

Default fiom I

Default from 1

Conservative Estimate

Co$ervative Estimate

Co seflative Estimate

Default from 1

Default from I

Default fiom I

Default from 3

Engineering judgement

Site-specific

Site-sp€ciJic

Default fiom I

Default ftom I

Default from I

Default fiom I

Engineering judgement

Engineoring judg€ment

Engineering judgernent

Engineering judgement

Ensineerins iudsement
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TABLE t3: BASELINE, AMBIENT AIR CONCENTRATIONS
FutDre Port of Olkb[d tricld Sl|p]on Set'vkes ComPl€x
2225 rnd 227? Sevetth Stttct
Oakland, Crlifortria

Ch€mical

RssElting from Soll Gas (mg/d) Re$lting from Soil (twlrf) Resuliing froIn Groundwater (mg/nl)

DcvcloDrncrt Future La|td Use DeYelopmeot F||tlrrc Lend Use D€velopmetrt Fulure Land U34

b-Site
C6E!iruclion

On-Sit€
Commercirl

Workert

On-Site
Intrusive
Workers

On-Sitc
ConstructloD

On-Slto
Comm€rcisl

Or-Site
Intrusive
Workers

Otr-Site
Cotrrtructiou

Worke$

On-Site
Commeralal

On-gitc
IntrusiY.
Worlers

I
Volalile OrCaDic Cornpoutrdrl

l. l-urcnrcfoelnan€ |
l.l-Dichloroethyiene I

I.2.4-Trim€thvlbenzene I- . 1
I,2-urchroroernare 

I
rir-rJrcnroropropane i
1,3,5-Trimethylbenzene I
Aceton€ ]
Benzene
Chlorobenzene
Chlorceihane
cis-1,2-Dichloroethylsne
Di-isopropyl ether

Frion 113
Isopropylbenzene (Cumene)

Methane
Methyl t€rt-butyl ether
Nsphthalene
n-Butylbenzene
N-pmpylbenzene
sec-Butylbenzene
Terachloroethylene
Toluen€

Eans-1,2-Dichloroethylert€

lTrichloroethylene
Trichlorofl uoromethane
vinyl crlronde (ch roroetDcnel
Xylenes
Semi-Volrtile Compourds

b-m€thvlnaDhthalene

le."'*prrtr*"
lAntl'rdcene
lBenz(a)anthracene
lChrvs€ne

loit"nzoruon
lFluoranthene

Hydrucarbons

NA
NA

1.26E-05
NA
NA
NA

4.84E-05
NA
NA

!.218-06
NA

757846
7,0sE-08
3.88E-08
1.47F'02
7.85E-05

NA
NA

8.t 0E-{6
431E-06

NA
1.348{6

NA
9$8E-07
r.50E47
4.90E-07
4.358-06

NA
NA
NA
NA
NA
NA
NA
NA
}IA
NA
NA

NA NA
NA NA

1.08E-05 5.03E-07
NA NA
NA NA
NA NA
NA NA

1.448"04 r.94E-06
NA NA
NA NA

3.61E-06 4.84E-08
NA NA

2.26E-05 3.018-07
2.t1E-0',7 7.828-09
1.16E-07 1.558-09
4.39E-02 5.88E-04
t.42E44 3.148-06

NA NA
NA NA

2 .28F-0s 3 .24E-07
1.32E-05 t.76F.07

NA NA
3.99E-06 5.35E-08

NA NA

".95E-06 
3.95E-08

4.48E-07 6.00E-09
1.46B-06 1.96E48
1.30E45 l;74E-07

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 NA
NA NA
NA NA
NA NA
NA NA
NA NA

NA NA NA

7.23E-02 2.r6E4l 2.898-03

NA
NA
NA
NA
NA
NA

NA
2.l4E-06
3.23E-06

NA
NA

2.17E' 06
2.59845
2.35E-06
2.t3E-06

NA
NA
NA

?..218-06
NA

6.12E-06
NA

2.82E-06
1,48E-04
9.18E-06
9.r3E-06
't.43E-06

2.37F.-06
2.59E 06

NA
2.13E-06

NA
2.9tE-O6

1,3?E-03
1.07E-03

NA
NA
NA
NA
NA
NA

6.238-04

NA

1.83E-01
'7 _',7 7E43

NA NA
6.38E-06 8.55E-08
2.77P46 1.29E47

NA NA
NA NA

8268-06 I-l IE-07
3.37E-t6 I -048-06
7.03846 9.41848
6.35E-06 8.51E48

NA NA
NA NA
NA NA

6.64E46 8.90E-08
NA NA

l-89E-05 2.53F.4',7
NA NA

5.l lE-06 r. l3E47
9.608-06 5.91E-06
2.358-05 3 .6'7E47
2.5?E-05 3,65E-07
2.22F-05 2.97E-O7
6,948 06 9.30E-08
7 .73E46 | ,04F'm

NA NA
6.35E-06 8.51E-08

NA NA
NA NA

8_?0E 06 l.l7E-07

t.3lE44 5.48E-05
5,5t8-06 4.29E05

NA NA
NA NA

NA
NA NA
NA NA
NA NA

4,058-{}5 2,49E45
NA NA
NA NA

J .47E41 '733843

2.32F,42 3.11E-04

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

NA
NA
NA
NA
NA
NA
NA

4.66E-05
t29E 04
3.108-04
8.59E-06
2-t5E44
l. l?E44

NA
2.32F-04

NA
2.2'1E-04
1.21E-03
2.05E-05
1.85E-04

NA
5.30E-02

NA
4.98E45
2.02E-04
6.20E-04
7.2tE-04
8.508-04
1.51E-04
3.50E-05
4_98E-04
1.608,04

NA
2.28E43
1.58E-0{

1.26E-03
NA
NA
NA
NA
NA
NA
NA

2.88E44
NA
NA

1.83E+03 Ll6E+04
8.43E41 5.37E+00

4.668-05 7.31E-06
1.298-04 2.01E-05
3.10E-04 4.87E-05
8.598-06 1.358'06
2.15E-M l. l8E45
1.1?E-04 1.76E 05

NA NA
2.32F.-04 3.64E-05

NA NA
2.27F-04 3,56E-05
1.21E-03 1.90E-04
2.05E-05 3.22E-O6
1.85E-04 2.908-05

NA NA
5.30E-02 8.318-03

NA NA
4.98E45 7.81E-06
2.02E-04 3.1?E-05
6.20E-04 9,738-05
1.21E-04 Ll3E-04
8.50E-04 1.13E-04
1.51E-04 2.37E-O5
1.506-05 5.488{6
4.988-04 7.81645
1.60E-04 2.52E-05

NA NA
2.288-03 3.57E-04
1.58E-04 2.nE-05

1.26E-03
NA
NA
NA
NA
NA
NA
NA

?.88E-04
NA
NA

1,168+04
5.37E+00

1.98E-04
NA
NA
NA
NA
NA
NA
NA

4.52E-05
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
N-A
NA
NA
NA
NA

Neg:
NA = Nol atlpliclble

l:\?d6o\la'd7d'SdriHi*\6*j'ftrt705. _n* Page 1of  I IRIS ENVIRONMENTAL



IABLS 5-4r StTf, DIVELOPMENT AMBIIINT AIR CONCINTRATIONS
futur. Port of OaklaEd Ficld Support Se.vi.es Complex

2225 .td 227? Severtl SlI!€a
Orkland, CdiforDia

L.h€n$cal

Resultltrg from
Soil Gas

('ndm')

no3sling tioE
SoiI

{"9n)

RBulting fr.
Grc|ldd*air

('ng/rn1

Oh.Site Commetclal OD-Site Co$t|xttirl
Worl(4rs

Or.sita Commercbl

Yolatlle Otgr|rk C6mpo|rnd!

I , l -Dichloro€thane

l. l-Dichl,oroelhylene

t,2,4.Trjnethylbenzene

1,2-Dichlomethane
I ,2-Dichloropropane
1,3,5-Trimethylberzene

Benzene

Chloroelhane
3k-I,2-DichlomelhyleDe
Di-isopmpyl eth€r
Elhylbe zene
Freon 113
lsopropylb€Mene (Cumene)
Methane
M€thyL ten-butjl €ther
Naphthalene
n-Butylbenzene
N-p.opyib€nz€ne
s€a-Butylb€tEene
Tetmchlorcethyl€ne

trans- 1,2-Dichloro€tlryhne
Trichlomethylene
Tichlomlluoromethane
Vinyl ctdoride (chlomethene)

Xytener
Semi-Velrlile Con|po||ndr
p-m€rhyinaptlthal€ne

Benz(a)sltthraccn€
Chrysene
Db€nzofilran

iNapndo't*e

fhenanlt'rElr
l.y'*
IPctrol.rm HY&mrrbo[c
hps-ni""et 

-

ftPH-C'dsol inE

Fd"
lABenic
Farirm

Pobaft
P*d
lMotvbdenurn

NA

5.438-06

NA
NA
NA
NA

r.44E-04
NA
NA

J.6tE-06
NA

1.44E-05
7.nE47
l. t6E47
4.39E42
t. l  tE-M

NA
NA

8.89E-06
7-51E;06

NA
3.50E-06

NA
2.95E"06
4.48847
1.46E46
L308-05

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
1 .5 tE4 l

NA
NA
NA
NA
NA
NA
NA

NA
6.38846
1.4.0E-o6

NA
NA

4.14E46
2.97E46
7.03E-06
3.13E-06

NA
NA

4.24E46
NA

1.89845
NA

3.978-06
6.36E-06
9.83E-06
1_00E-05
l.2TE-O5
5.94846
6.77E-06

NA
6.35E46

NA
NA

8.70E-06

6.94E-05
43$E-06

NA
NA
NA
NA
NA

2.68E{5
NA
NA

5.45E4t
t.638-v2

NA
NA
NA
NA
NA
NA
NA

1.49E-06
4.58846
9.68E-06
4.OzE-O',7
1.40E-06
3.4?E-06

NA
8.34E-06

NA
8.998-06
1.94E45
6.t5E41
5.83E-06

NA
1.61E-03

NA
4;73F'A6
8.638{6
1.91E-oJ
2.03E-05
2.61E,05
452L46
1.24E46
1.50E45
5.228-06

NA
9-09E-05
4-65E-06

3.44E-05
NA
NA

NA
NA

1.23E-05
NA
NA

x5,E+f7
2.048-01

NA
NA
NA
NA

NA

tb&r
NA = Ndl ,Fdk"bte

[nrror$ddftnslUiDiA\.iliJtdi$Sr cdeli Page I of l InIS ENVIRONMENTAI



TABLE Gl; TOXICITY VALL,TES OF TIIE CITEMICALS OF POTENTIAL CONCERN
Future Port of Oakland Field Support Services Compl€x
2225 Lnd2277 Seventh Stre€t
Oakland, California

Cancer Slope F{ctor (CSF)
(mslkc-dry}'

Chmnic Noncancer Refer€nce Dose (RfD)
(mq/ks-dNY)

Inhalstion So rce Oral Source Inhtlation Soorae Oral Source

Volatile Organic Compounds
I,l-DchloroEthane
I ,l -D chloroethylene
I 2,4-Trimeihylbenzene
I J-Dichlorcethane
1,2-Dichloropropane
1,3,5-Trim€thylbenzene

Benzene
Chlorobenzene
Chloro€thane
cis- 1,2-DjchloNeihylene
Di-isopropyl ether

Frcon 113
Isopropylbenzene (Cumene)
Methane
Methyl bn-butyl ether
Naphthalene
n-Butylbenzene
N-propylb€nz€ne
sec-Butylbenzene
Tetrachloroethylene
Toluene
tlans-1,2-Dichloroelhyiene
Trichloroethylene
Trichlorofl uoromethane
vinyl chloride (chlorcethene)
Xylenes
S€mi-Volrtile Compounds
2-rnethylnaphthalene
Acenaphthen€

Benz(a)anthracene
Cbrysene
Dib€nzofuran
Fluoranthene

lFluorene
DaphthalEne
l:henarlhrene
flYrene
fo"l..
L
Fanum
|Cadmium
t ^ .
FooaIl
lL€ad
Molvbdenum
lvun"aiorn

5.708-03
1.75E41

NC
1.tDE-02
3.60E-02

NC
NC

L00E-01
NC
NC
NC
NC
NC
NC
NC
NC

1.80E-03
NC
NC
NC
NC

5.40E-01
NC
NC

1.008-02
NC

2,70E{1
NC

NC
NC
NC

3.90E-01
3.908-02

NC
NC
NC
NC
NC
NC

1.208+01
NC

1.50E{1
NC
NA
NC
NC

1

l

I

I

I

I

I

I

I

I

I

3
I

I

1

I

I

I

I

I

I

1

I

1

I

t
I

I

I

I

1

I

I

I

1

I

I

1

I

I

I

I

1

I

I

5-708-03
6.00L01

NC
4;70E42
3.60E-02

NC
NC

1.00E{1
NC
NC
NC
NC
NC
NC
NC
NC

1.80E-03
NC
NC
NC
NC

1.50E41
NC
NC

1.538-02
NC

2;70E41
NC

NC
NC
NC

L208+00
L20E-01

NC
NC
NC
NC
NC
NC

1.508+00
NC

1.80E-01
NC
NA
NC
NC

I
3
I

I

I

I

I

1

I

I

I

3
l

I

I

I

l

I

1

I

I

I

1

I

t

I

I

I

1.438-01
2-00E{2
1,70E{3
1.40843
L 14E-03
1.70E-03
1.008-01
'|.11E-02

2.86E 0r
8.57E+O0
1,0842

2.008-01
5-71E-01
3.008+01
l. l4E4l

NA
2.29E+00
2.57E-03
L00s-02
1.00E-02
1.00E-02
1.00E-02
8.578-02
2.008-02
1 .718 { l
3.008-01
2.a6E42
2.00E41

2.57E-O3
6.00E-02
3.008-01
3.00E-02
3.00E-02
4.008-03
4.00E-02
4.00E-02
2.57E-03
3,00E-01
3.00E-02

8.s78-06
1.438-04
5.71846
6.00E-02

NA
5.008{3
7.008{3

2
I
4
4
f
4

lb
1b
2s
3c
lb
3a
3b
I
l b
t b

4^
4^
lb
lb
3
lb
3a
3b
1b

te
3a
3a

4^
3a
3a
1b

3a

1b
2
t b

i
3a

1.00E-01
9.00E-03
J.00E-02
3.008 02
L 14E-03
5.00E-02
1.008-01
3.008-03
?.00E{2
4.00E-01
1.0E 02

2.00E-01
1.00E-01
3.00E+01
1.00E-01

NA
8.60E-01
2.00E-02
1.00E-02
r.00E{2
r.00E42
1.00E-02
2,008-01
2.00E-02
6.00E-03
3.00E-01
3.00E-03
2.00E+00

2.008-02
6.00E-02
3.008-01
3.00E-02
3.00E{2
4.00E{3
4.00E-02
4.00E42
2.00E-02
J.008-01
3,00E-02

3.008-04
?.00E-02
L00E-03
6.00E-02

5.00E-03
7.008-03

2
3
4

3a
4
3
4
3
4
2
3c
3
3
3
I

3a
3
4
4
4
3
3
3
5d
3
3
3

3
l

3f
4
3
3
3

3

3
3
3h
4

3
2
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TABLE 6-t: TOXICITY VALUES OF TIIE CHEMICALS OF POTENTIAL CONCERN

truture Po ofOakland Field Suppo Services Complex

2225 a d2217 Seventh Street

Oakland, Calilbrnia

Notes:
NA - Not available. Route-specific toxicity value for this compormd was not available.

NC - Not considered to be a carcinogen.
r Route-to-route extraPolation.
b This value has been conyerted ftom an RfC value (urits: mg chemicaUnl ar), assuming a 20 ni/ttay inhalation rate

and a 70 kg body weight.
c Sunogat€ value - assumes toxicity for ethyl ether
d This value was withdrawn from the InGgrated Risk Infomntion System Database. Value obtained from USEPA 2000.

" Surrogate value - assumes toxicity for naphthalene
r Because the USEPA has not developed an RID for this chemical, the noncancer RfD for pyene is used as a sunogate value.

I Surrogate value - assumes toxicity for anthracene
h The fuD for cadmiurn is estimated for cadmium exposure in food.
i Lead exposure is evaluated using Cal,/EPA's LEADSPREAD Model. See Section 6 3

Sources:
l. Colifo*io Enuitonrnental Pfotection Agency (CaVEPA). a}}l.Toxkity Criteria Database Maintained online

at wwrfl.oebha.org. Office of Enviromental Health Hazard Assessment (OEHHA).

2. United States Enviromental Protection Agency (USEPA) . 1991. Health Efects Assessment Summary Tables.

FY I 997 Update. July. Office of Envirorunental Health Hazard Assessment (OEHIIA)'

3 . United Statos Environmental Protection Agency (USEPA) . 2OO1 . Integrated Risk Informa.tion System Datahase

Maiatained online by the USEPA.

4. NCEA. National Center for Envilonmental Assessment from Region fX PRG table.

Found at www.epa. gov/region09/waste/sfimd/prgA4-06.htm-

5. United Sfates Environmental Protection Agency (USEPA) 1999.Regior IX Preliminary Remediation Goals. Octobet'
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TABLE 7-11 EQUATIONS USED TO CALCULATE CIIRONIC DAILY INTAKES

Fulure Port of Orkland Ficld Support Servic€s Complex

2225 rtrd 2277 Severth Slrc€l
Oakland, California

C " x B R x E F x E D
BWxAL"

C " x B R x E F x E d
BW x AT"

C , x T F o x B R x E F x E D
BWxAt 

"

C , x f i o x B R x E F x E d
BW x AT"

C. x SA x AF x ABS x EF x ED x CF
BW x Aq*

C" x SA x Af x ABS x EF x ED x CF
BW x AT"

C , x I R x C F x E F x E D
BWxAl"

C , x I R x C F x E F x E q
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TABLf, 7-1; EQUATIONS USED TO CALCULATE CHROtrUC DAJLY INTAKES

Future Port of Oakland tr'ield Support Services Complcx

2225 ,nd 2271 Seventh Str€et
Oakland, California

Wlere:

A B S :
AIt -

AT" =

B R =

B W :
C F :
E D :
E F :

CDI*":
cDI6,, o :

cDli"i., :

IRs :
IRw=
S A =

Absorption Factor fiJnitless]
Soil to Skin Adherence Factor [mg/cm2]
Averaging Time for Carcinogenic Compounds fdays]

Averaging Time for Noncarcinogenic Compounds [days]

Breathing Rate [m 
3/day]

Body Weight [kg]

Conversion Factor ft g/mg]
Exposure Duration [years]
Exposure Frequency [daydyear]
Chonic Daiiy Intake: Dermal Contact [mg "r'".icatftg 

ooay -.;ehi -&Y]

Chronic Daily Intake; Ingestion [mg 
"6,1""1/ 

kg 6"a, 
"6*1" 

-day]

Chmnic Daily Intake: Soil Particulate Inhalation [mg "66*1/ 
kg toayw.igLt -day]

Chrodc Daily Intake : Vapor Inhalation [mg1..;-1,&g6oa, 6E -day]

Concenhation of Chemical in Soil [mglkg]
Concentration of Chemical in Water lmg/Ll

Concenrration of Chemical in Air fmgim]l
Soil Ingestion Rate fmg/tlay]
Water lngestion Rate fliterc/day]

Surface Area ofExpos€d Skin [cm2 /day]

Dermal permeability coefficient (unitless)

Soil Particulate-to-Air Transfer Factor [(mgrm 
r 
;l1mg,&g)]

C * x S A x l l x E F x E D x C F
B W x A k

C - x S A x I t x E F x E D x C F
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TABLE ?-2: BASELINE CIIRONIC DAILY INTAKE$CARCINOGENS
Futur€ Port ofOakland Field Support Services Complex
2225 and 22?7 Seventh Str€ot
Oaldand, California

Chemical

DeveloDment Phase

On-Sitc Construcllon Worker

Soil Gas
Path\Yay

(mg/kgdsy)

Soil P.thway
(mg/kg-day)

Groundwater Pathway
(mgkg-deY)

Vapor
lnhalation

Particulate
lnhalation

Dermal
Contact

Ingestion
Vapor

Inhalalion
Ilermrl
Contact

Vapor
Inhalation

volatile Organic Compourds
I , I -Dichlorcethane
I ,l -Dichloroethylene

1,2,4-Trimethylbenzene
I ,2-Dichloroethane
I ,2-Dichloropropane
1,3,s-Trimethylbenzene

Benzene
Chlolobenzene
Chloroetharc
;i-s- 1,2-Dichloroethylene
Di-isopmpyl ether

Freon 113
Isopropylbeozene (Cumene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-Fopylbenzene
sec-Butylbenzene
Tetrachlorcethylene
Toluene
trans- 1,2-Dichloroethylene
Trichloroethylene
Trichlomfluorc1lletha!e
Viryl chloride (chlomethene)
Xylenes
Semi-Volatile Compounds
2-methyhaphthalene
Acemphthene
Anthracerle
Benz(a)anthracene
Chrysene
Dibenzofurall
Fluomnthene
Fluorcne
Naphthalen6
Phenatrthrene
Pyrene
Melals

Batium
Cadmium
Cobalt
Lead
Molybdenum
Varadium

ND
ND
NC
ND
ND
ND
ND

6.49E-08
ND
ND
NC
ND
NC
NC
NC
NC

1.05E-0?
ND
ND
NC
NC
ND
NC
ND

1.33E-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

L608-12
NC
ND
ND
ND
NC
ND
NC
ND

1.92E-12
NC
NC
NC
NC

I -58E-12
NC
ND

tA5F.l2
ND
ND
NC

NC
NC
NC

3,45E-10
3.068-10

NC
NC
NC
NC
NC
NC

2.81E-08
NC

1.64E-09
NC
NA
NC
NC

ND
9.61E-12

NC
ND
ND
NC
NC

1.06E-11
NC
ND
N'D
ND
NC
ND
NC
ND

1.27E-l I
NC
NC
NC
NC

1.05E-11
NC
ND

9.578-lZ
ND
ND
NC

NC
NC
NC

3.41E-09
3.03E-09

NC
NC
NC
NC
NC
NC

5.57E-08
NC

1.088-10
NC
NA
NC
NC

ND
6.99E-11

NC
ND
ND
NC
NC

'7.70E-tl

NC
ND
ND
ND
NC
NID
NC
ND

9.2tE tl
NC
NC
NC
NC

7.60E-11
NC
ND

6.96E-l l
ND
ND
NC

NC
NC
NC

1.668-08
1.478-08

NC
NC
NC
NC
NC
NC

1.35E-06
NC

7.89E-08
NC
NA
NC
NC

ND
2.E7E-09

NC
ND
ND
NC
NC

1.168-09
NC
ND
ND
ND
NC
ND
NC
N'D

3.78E-09
NC
NC
NC
NC

3.128-M
NC
ND

2.85E-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
NoI VOC
Not VOC
Not VOC

NC
Not VOC
NoTVOC

Nor VOC
NotvOC
NoI VOC
NoIVOC
NotVOC
Not VOC
Nel VOC

2,70E-08
2.73E-08

NC
1.81E-OE
3.018-07

NC
ND

3.33E-07
ND
NC
NC
NC
NC
ND
NC
ND

"l.92E-08
NC
NC
NC
NC

r.628-U
NC
NC

9.'t2E-08
ND

l.g"lE -u
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

ND
ND
ND
ND
ND
ND
ND

6.2sE-08
1.74E-01

NC
1.15E-08
2.89F-07

NC
ND

3.1lE-07
ND
NC
NC
NC
NC
ND
NC
ND

6.688-08
NC
NC
NC

2.03E-07
NC
NC

2.15E 07
ND

3.05E-06
NC

NC
ND
ND
ND
ND

Not VOC
ND

NotVOC
NC

NotVOC
ND

ND
ND
ND
ND
ND
ND
ND

N!!s!
ND - Chemical noi detected in medillm.

NC = Not coiaidered a crrcihogen.
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TABLf, ?-2: BASELINE CHRONIC DAILY INTAKES-CARCINOGENS
tr uturc Port ofOskltnd Field Support Servict$ Complex
2225 end 2277 Seventh Street
Oakllnd, Celi{ornia

Chemical

Future,end Usr

On-Site Commercitl Worker

Soil Crs
Pathway

(mgikg{iay)

Soil Prth*ay
(mgks-day)

CroundYater
Pathray

(rngkg.day)

Vapot
Irhalatio,

Prrticulate
lnhalation

Dermal
Contact

Ingestion
Vapor

lnhalatior
Vrpor

lnhalation

Yolalil€ Organic Compounds
I , i -Dichloro€thane

I , l -Dichloroethylene

1,2,4-Trimethylbenzerc
I ,2-Dichloroethane
I ,2-Diohloropropane
1,3 J-Trimethylbenzene

Benzene
Chlorobenzene
Chioroethane
cis-1 r-Dicllorcethylene
Di-isopropyl ether

Freon 113
Isoptopylbenzene (Cumene)
Methare
M€thyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
t'ans- 1,2-Dichlomethylene
Trichloroethylene
Trichlorofl uoromethane
Vinyl chloride (chlorcethen€)
Xylenes
Semi-Volrtlle Compounds
2-m€tftylnaphthalene
Acenaphthene
ArthFoene

Penz(a)anthmcene
lChrysene
Hrbenzoluran
lt-luollmmen€
lFluorene
[Naphthalene

lPhEnanthrene
Fyrene

lY"d:
lArse c

ll"l"
l:":T"'
lLooarr
lLead
lMdybdenum
lVardium

ND
ND
NC
ND
ND
ND
ND

1-009638-05
]'lD
ND
NC
ND
NC
NC
NC
NC

9.95819E-06
ND
ND
NC
NC
ND
NC
ND

2.06243E-t7
NC

r.02r72E47
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
7.588-12

NC
ND
ND
NC
NC

8.358-12
NC
ND
ND
ND
NC
ND
NC
ND

9.99F.12
NC
NC
NC
NC

8.25E-r2
NC
ND

'7.55E-12

ND
ND
NC

NC
NC
NC

1.808-09
1.59E-09

NC
NC
NC
NC
NC
NC

1.46F.47
NC

8.56E-09
NC
NA
NC
NC

ND
3.038-10

NC
ND
ND
NC
NC

3.33E-10
NC
ND
ND
ND
NC
ND
NC
ND

3.99E-10
NC
NC
NC
NC

3.29E- 10
NC
ND

3.018 -10
ND
ND
NC

NC
NC
NC

t.088-07
9.54E-08

NC
NC
NC
NC
NC
NC

l.?58-06
NC

3.42E-09
NC
NA
NC
NC

ND
3.79E-10

NC
ND
ND
NC
NC

4.188-10
NC
ND
ND
ND
NC
NI)
NC
ND

5.00E-10
NC
NC
NC
NC

4.12E- 10
NC
ND

3.77E-10
ND
ND
NC

NC
NC
NC

8.988-08
7 .91E 08

NC
NC
NC
NC
NC
NC

732E-06
NC

4.28E-07
NC
NA
NC
NC

ND
4.46E-O'l

NC
ND
ND
NC
NC

4.gtE-W
NC
ND
ND
ND
NC
T\D
NC
ND

3.578-07
NC
NC
NC
NL

4.85E-07
NC
ND

4_44E-07
ND
ND
NC

NC
NC

Not VOt
Not VOC
Not VoC
Not VOC
Not VOC
Not VOC

NC
Not VOC
NotVOC

NotVOC
NotVOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

5-l lE-07
1.42E-06

NC
9.42E-08
2.36E-06

NC
ND

2.548f06
ND
NC
NC
NC
NC
ND
NC
ND

5.468-07
NC
NC
NC
NC

L66E-06
NC
NC

l.?6E,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

Nglq
ND = C,herical not detc.ted in ImdiuD.

NC = Nor considcrcd ! cminoCen.
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TABLE ?-2: BASELINA CHRONIC DAILy INTAKE$CARCINOGENS
Future Port of Oakland Fisld Supp{rt Servhe. Complex
2225 and 22?7 SeYcnlh SlY.et
Oakland, Cxlilornia

Iutur€ Land Use

On-Site Intrusive Worker

Soil Gas
Pathway

{rngkg-day)

Soil Pathway
(mg/kg-dry)

Groundrvtter Path]vay
(mg/kg-day)

Vrpor
Inhalation

Particulate
Inhalation

Dermal
Conlact

Ing€stion
V.por

lnhaletion
D€rmal
Contact

Vrpor
lnhalation

volatile Organic Compounds
l, 1-Dichloroethade
1, I -Dichloroethyl€ne

1,2,4-Trimethylberzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimelhylbenzene

Benzene
Chlorobenzene
Chloroedune
cis-1,2-Dichloroethylene
Di-isopropyl ether
Ethylb€nzene

Isoprcpylbenzene (Cumene)
Metharc
M€thyl tert-butyl elher
Na?hthalene
n-Butylbenzene
N-propylbelzene
sec-ButylbeDz ene
Tetrachloroethylene
Toluene
tans- 1,2-Dichloroethylene
Trichloroethylene
Tdchlorolhoromethane
Vinyl chloride (chloroethene)
Xylercs
Semi-Volatile Compounds
2-methylnaphthalene
AceDaphthene
Anthrac€ne
Berz(a)anth@cene
Chrysene
uiDenzorumn
tl tuoranrnene
Fluorene

fNaphtlalene

lPvrene
lMetals
laseDrc
leanurn
t ^
tLaomlum
I

lCobalt
lLead
lMolybdenum
lVanadium

ND
ND
NC
ND
ND
ND
ND

1.08223E-09
ND
ND
NC
ND
NC
NC
NC
NC

1.75532E-09
ND
ND
NC
NC
ND
NC
ND

2.2t012Vr1
NC

r.095188-11
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
6.07E-t3

NC
ND
ND
NC
NC

6.68E-13
NC
ND
ND
ND
NC
ND
NC
ND

8.008-13
NC
NC
NC
NC

6.608-13
NC
ND

6.04E-13
ND
ND
NC

NC
NC
NC

1.44E-10
1.27E-10

NC
NC
NC
NC
NC
NC

L l7E-08
NC

6.85E.r0
NC
NA
NC
NC

ND
4.00E-12

NC
ND
ND
NC
NC

4.4rE-12
NC
ND
ND
ND
NC
ND
NC
ND

5.28E-t2
NC
NC
NC
NC

4.35E-12
NC
ND

3.998 t2
ND
ND
NC

NC
NC
NC

t.42E-09
l.?6E-09

NC
NC
NC
NC
NC
NC

2.32E-08
NC

4.52E-tl
NC
NA
NC
NC

ND
2.9lEl I

NC
ND
ND
NC
NC

3.2lE-l I
NC
ND
ND
ND
NC
T\D
NC
ND

3.84E-l I
NC
NC
NC
NC

3.178-r I
NC
ND

2-90E-l I
ND
ND
NC

NC
NC
NC

6.90E-09
6.128-09

NC
NC
NC
NC
NC
NC

5,628-07
NC

3.29E-08
NC
NA
NC
NC

ND
4.788-l I

NC
ND
ND
NC
NC

5.26E-11
NC
ND
ND
ND
NC
ND
NC
ND

6.30E-1 l
NC
NC
NC
NC

5.208-l l
NC
ND

4.768-) 1
ND
ND
NC

NC
NC

NotVOc
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC

NC
Not VOc
Not VOC

NotVOC
Not VOC
NotVOC
NotVOC
NotVOC
NotVOC
Not VOC

l I2E-08
1.148-08

NC
7.558-09
t.258-U

NC
ND

1.39E-07
ND
NC
NC
NC
NC
ND
NC
ND

3.30E-08
NC
NC
NC
NC

6.17E-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-O8

NC
4.80E-09
1.20E-0'7

NC
ND

l 30E-07
ND
NC
NC
NC
NC
ND
NC
ND

2.?8E-08
NC
NC
NC
NC

8.448-08
NC
NC

8.97E-08
ND

t.2'7VO6
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

Ns&s
ND = Chemical not dct €Ifd in dd{dt.

NC = ilot cstrsidcred 1 c,rriDotsr
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TABLE ?-3r SITE DEVf,LOPMENT CI{RONIC DAILY INTAKES-CARCINOGENS
Future Port of Oakland Field Support Servic€s Complex
2225 and 22?? Seventh Stre€t
Oaklro4 Calilornia

1.04E-07
3.208-0'l

NC
2,81E-08
5.t'IE-07

NC
ND

5,838-07
ND
NC
NC
NC
NC
ND
NC
ND

3.30E-07
NC
NC
NC
NC

3.168-07
NC
NC

3.65E-{t
ND

6.35E-06
NC

NC
ND
ND
ND
ND

NotVOC
ND

NotVOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
NC
ND
ND
ND
ND

1.00963E-05
ND
ND
NC
ND
NC
NC
NC
NC

1_738t98 06
ND
ND
NC
NC
ND
NC
ND

2.06243E-0"1
NC

|.02172E-07
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-0?
NC
ND
ND
ND
NC
ND
NC
ND

2.18E-07
NC
NC
NC
NC

4.858-07
NC
ND

4.44F-07
ND
ND
NC

NC
NC

NotVOC
Not VOC
NotVOC
NotVOC
NotVOC
NotVOC

NC
NotVOC
Not VOC

Not Voc
Not VoC
Not VOC
Not VOC
Nol Voc
Not Voc
Not VOC

olatile organic Compounds

,1-Dichloroethylene
,2,4-Trimethylbenzene
,2-DicNoroethane

1 ,2-Dichlomethylene

12-Diobloroethylerc

chloride (chloroethene)

Volatile Comoounds

Nstss
ND = Chemical not deteclad is rEdim
NC = Nol considercd a cdcinorq.
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TABLET-4: BASELINE CHRONIC DAILY INTAKES-NONCARCINOGENS
Future Port ofOrkland Field Support Services Complex
2225 and 2277 Seventh Strret
Oakland, Crli{ornia

chemical

DeveloDmenl Phase

On-Site Construction Worker

Soil Gas
Pathw'y

fmslks-dav)
Soll Pxthway (mglkg-day)

Groundwater Prthwey
(mgi kgday)

Vapor
Inhol.tion

Particulate
Inhal|tion

Dermel
Contact

Ingestiotr
Vapor

Inhalation
Dermal
Conlact

Vapor
Inhalatioo

Yoletile Organic Compounds
I , 1 -Dichlorcethane

l , l -Dichloroerhylene

I,23-Trimethylbenzene
I ,2-Dichloroethane
I ,2-DichloroFopane
1,3,5-Trimedrylbenzene

Benzene
Chlorobenzene
Chlorcethane
ris-1,2-Dichloroelhylene
Di-isopmpyl ether
Ethylbenzene
Freon 113
Isopropylbenzene (Cumene)
Methane
MeWl l€rt-butyl ether
Naphthalene
n-Butylbenze[e
N-propylb€nzene
sec-Bulylbe[zene
Ieb:achloroethylene
Toluene
tralsl,2-Dichloro€thylene
Irichloroethylene
TrichlorofluoromethaIre
ViDyl chloride (chloroethene)
Xylenes
Semi-Volatile Compounds
2-rnethylnaphthalene
Acenaphthene
Anthmcene
Benz(a)anthiacene
(hrysene

Dibenzolumn
Fluomathene
Fluorene
Naphthalfle
Phenanthrere
Pyrene
Metrls
Arseric
Barium
Cadmium
Cobalt
Lead
Molybdenum
Vanadiurn

ND
ND

l.t 8E-06
ND
ND
ND
ND

4.55E-06
ND
ND

l,l4E-07
ND

7.tlE-0'7
6.62E-09
1.648-09

NA
731E-06

ND
ND

1.60E-07
4.148-07

ND
1.268-07

ND
9.29E-08
1.418-08
4.60E-08
4.09F.07

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
1.02E-10
L54E- t 0

ND
ND

1.328-10
L24E-09
L l2E-10
1.01E-10

ND
ND
ND

1.06E-10
ND

3.02E-10
ND

1.348-t0
1.05E-6
4.38E-10
4.35E-i0
3.55E-10
I .1 l  E-10
|24E t0

ND
L01E-10

ND
ND

1,39E-10

6.53E-08
5.12E-0E
4.58E-08
2.418-08
2.148-08
3.628-08
5.40E-08
4.658-08
2.97E-08
1.15E-07
5.40E-08

r.9'78-06
2.85E-06
1.15E-07
3.09E-07

NA
2.678-08
1.29E-06

ND
6.73E-10
1,028-09

ND
ND

8.71E-10
8.t5E-09
7,418-10
6.70E-10

ND
ND
ND

?.0 tE-10
ND

1.99E-09
ND

8.87E-10
6-978-08
2.898-09
2.8'.78-09
2.34E 09
'7.32;.10

8.15E-10
ND

6.70E-10
ND
ND

9,188-10

4.31E-07
5.07E-07
4.53E-07
2.39r'47
2.t2I'-07
2.39E'-07
5.35E-07
4.618-07
2.94F'-07
1.13E-06
5.358-07

3.908-06
1.88E-06
?.59E-09
2.04E-07

NA
1.76E-08
8.49E-07

ND
4.89E-09
7.39E-09

ND
ND

6.33E-09
5.93E-08
5.39E-09
4,87E-09

ND
ND
ND

5.09E-09
ND

t.45E-08
ND

6.45E-09
3.388-07
2.10E-08
2.09E-08
1.70E-08
5.32849
5.93E-09

ND
4.87E-09

ND
ND

6.67F-0

3.l3E-06
2.46E-06
2.20E-06
1.16E-06
1.03E-06
t.74E-06
2.598-06
2.23E-06
1-438-06
5.508-06
2.59E-06

9_45E-05
r.37E-04
5.5?E-06
1.488-05

NA
1.28E-06
6.18E-05

ND
2.018-07
3.03E'-07

ND
ND

2.608-m
2.43E-06
2.2tE-0',7
2.008-07

ND
ND
ND

2.09E-0'l
ND

5.94E-07
ND

2.65E-O7
1.39E-05
8,62E-07
8.57E'-07
6.98E-U
2.18E-07
2.48-m

ND
2-00E-07

ND
ND

2.74E-07

r _29E-04
1.01E:04
NotVOC
NotVOC
NotVOC
NotVOC
NotVOC
Not VOC
5.86E-t)5
Not VOC
Not VOC

Not VOC
Not VOC
NotVOC
Not VOC
Not VOC
Not VOC
Not VOC

1.89E-06
1.91E-06
t.248-04
t.2'7E-06
2.1lE-05
234E-05

ND
2.33E-05

ND
282E-06
7.16E-05
8.37E-07
5.18E-05

ND
1.06E-04

ND
5.548-06
1.01E-03
3.01E-M
t.72E-M
3.948-04
L 14E-05
6.70E-06
1.03r.05
6.80E-06

ND
t.38E-05
2.94E-05

5,9tE-03
ND
ND
ND
ND

8,408-05
l.,D

8.17E-04
1.44E-03
2,878-03

ND

ND
ND
ND
ND
ND
ND
ND

4.388-06
1.228-05
2.91E-05
8.01E-07
2.02E-05
1.058-05

ND
2.18E 05

ND
2.138-05
L 14E-04
1.93E-06
1.74E-05

ND
4.97E-03

ND
4.61E-06
1.89E-05
5.82E.05
6.7'7E-05
7_988-05
t.42E-05
3.28E-06
4.688-05
l.5lE-05

ND
2.t4E-04
1.48E-05

L18E-04
ND
ND
ND
ND

Not VOC
ND

Not VOC
2.70E-05
Not voc

ND

ND
ND
ND
ND
ND
ND
ND

N!!9s
ND = Chemi.d mt derecled orDor sarpled.
NA = Notap?licable. S.e App€ndix D-
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TABLE 7-4: BA.SELINE CHRONIC DAILY INTAKES-NONCARCINOCENS
Futur€ Port ofOakhDd Field Support SErvices Compler
2225 snd 2277 S€venth Streel
Oaklend, California

Chemical

Future Land Usc

On-Site Commercial work€r

Soil Cas
Pathway

lmolks-dav)
Soil Pathway (mg/kg{ay)

Groundwrtct
Pathwry

(melke-day)

Vapor
Inhalrtion

Particulate
Inh.lation

Ilermal
Contact

Ingestion
Vapor

lnhal.tion
Vapor

lnhalation

YolNtile Org.nic Compoun(k
I , I -Dichlorcethane

I , l -Dichloroethylene

I,2,4-Trimethylbenzcne
I ,2-Dichlorcethane
1,2-Dichloropropane
1,J,5-Trimethylbenzene

Benzene
Chlorobenzete
Chlomethane
ris-1,2-Dichlorcethylene
Di-isopropyl eiher
Ethylbenzeoe
Freon 113
tsopropylbenzene (Curhene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenz€ne
N-propylbenzene
sec-Bulylbenzene
Tettachlomethylene
Tolum€
tr'aus- i,2-Dichloroethylfl re
Trichloroetbylerc
Trichlorofluommelhate
Vinyl chlorid€ (chloroethene)
Xylenes
Semi-Volatile Compounds
2-methylnaphthalene
Acenaphthene
Anthrscene
Beiz(a)anthracene
Chrysefle
Dibenzofrrran
Fluoranthene
Fluorene
Naphthal€ne
Phenanthrcne
PrT ene
Metals
Arcenic
Barium
Cadmium
Cobalt
Lead
Molybdenum
Vanadium

ND
ND

2_1lE-06
ND
ND
ND
ND

2.E3E-05
ND
ND

7.07E-07
ND

4.42F-06
4.12E-08
2.26E-08

NA
2.79E-05

ND
ND

4.46E-06
2.58E-06

ND
7.82E-07

ND
5.7',7E4'l
8.76E-08
2.86E-07
2.54E-O6

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
2.12E-l l
3 .21E- t  I

ND
ND

2.75E-rl
2.578-10
2.34E-ll
2. t lE-1 I

ND
ND
ND

2.21E-11
ND

6.28E-11
ND

2.80E-11
1.4?E-09
9.12E-11
9.078-l l
?.39E-11
2.318-11
2.5',7E-r1

ND
2.l l F,- 11

ND
ND

2.90E-11

1.36E-08
1.07E-08
9.54E-09
5.03E-09
4.46E-09
7.53E-09
r.13E-08
9.70E-09
6.19E-09
2.39E48
1.13E-08

4.10E-07
5.94E-0?
2.408-08
6.448-08

NA
5.568-09
2.68E-07

ND
8,47E-10
1.28E-09

ND
ND

L I0E-09
t.03E-08
9.338-10
8.438-10

ND
ND
ND

8.828-10
ND

2.51E-09
ND

1.128-09
8.78E-08
3.64E-09
3.628-09
2.95F.09
s.2tE-r0
1.038-09

ND
8.438-10

ND
ND

l, t68-09

5.43E-0'7
6.38E-0?
5.1tF-07
3.0rE-07
2.6'78-U
3.01E-0?
6.73F,-07
5.808-07
3.718-U
1.43E-06
6.73E-01

4.91E-06
2.3'7E-06
9.57E-09
2.51E-01

NA
2.22E-08
1.0?E-06

ND
1.06E-09
1.608-09

ND
ND

1.37E-09
1.29E-08
1.17E-09
1.06E-09

ND
ND
ND

t. r lE-09
ND

3.l4E-09
ND

1.40E-09
7.34E-08
4.568-09
4.54E-09
3.698-09
1.15E-09
1.29E-09

ND
1.068-09

ND
ND

1.45E-09

6.80E-07
5.33E-07
4_7'78-m
2.51E-01
2.238-0?
3.778-m
5.638-0?
4.85E-07
3.10E-07
1.19E-06
5.63E-07

2.058-0s
2.97E-05
1.20E-06
3.228-06

NA
2.788-07
1.34E-05

ND
L25E-06
5.43E-07

ND
ND

1.62E.06
6.60E-07
t.37E46
1.248-06

ND
ND
ND

1.30E-06
ND

3.69E-06
ND

1.00E-06
t.88E-06
4.60E 06
5.03E-06
4.34V06
L36E-06
1.51E-06

ND
1.24E46

ND
ND

L70E-06

2.56E{5
1.08E-06
Not vOC
Not VOC
Not VOC
Not VOC
Not VoC
Not vOC
'7 _93E'-06
Not VOC
Not vOC

NoI VOC
Not VOC
Not VOC
Not VOC
Nol VOC
Nor VOC
Nor VOC

1.43E-06
3.97E-06
9.53E-06
2.64E-D7
6.61E-06
3.44E-06

ND
7.1lE-06

ND
6.96E-06
3.72E-05
6.308-01
5.68E-06

ND
1.63E-03

ND
1.53E-06
6.198-06
1.90E-05
2.2tE-05
2.61E-05
4.64E-06
1.07E-06
1,53E-05
4.93E-06

ND
6.99E-05
4.84E-06

3.87E-05
ND
ND
ND
ND

Not VOC
ND

Not VOC
8.84E-06
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND

NgEg
ND = Ch€mical not deiecLd o. lol :Irplcd.
NA = Not applicable. See Apdsdtr {r.
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TABLE ?-4: BASELINE CHRONIC DAILY INTAKE$NONCARCINOGENS
Future Fort ofOakland Field Support Services Compl.r
2225 and 2277 Sevenlh Slreet
Oakland, California

Ch€mical

Future Land Use

On-lite lntrusive Worker

Soil Ga8
Pathwry

{me/ke-dty)
Soil Prthway (mgkg-dry)

Groundwater
PrthlYry

(me/ke-drY)

Vapor
Inhalation

Part'iculate
Inhalation

Dermai
Contact

lngestion
Vepor

Inhrlation
Dermal
Contact

Vapor
Inhslrtlot

Volaiile Organic Compounds
I , 1 -Dichloroethane

1 , I -Dichloroethylene

1,2,4-Trim€thylbenzene
1 ,2-Dichloroethane
1,2-f)ichloroproparre
1,3,5-Trimethylbenzene
ACetode
Benzene
Chlorobenzene
Chloroethane
ois- 1,2-Dichloroethylene
Diisopropyl ether
Ethylbenzene
Freon I 13
Isopropylbenzene (Cumene)
Methane
Methyl tert-butyl ether
Naphthrlene
n-ButylbeDzene
N-propylbenzene
sec-Butylbenzene
Tefachloroethylene
Toluene
trans- 1,2-Dichloroethylere
Trichlomelhylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)
Xylenes
Semi-Volatlle Compounds
2-m€lhylnaphlhalene
Acenaphthene
Antbmcene
Benz(a)arlthmcene
Chrysene
DiberEofurEn
Fluomnlhene
Fluorele
N4phthalene
Phenanthrene

ry.*"
Metals
Aisenrc
Barium
Cadmium
Cobalt
Lead
Molybdenum
Vsnsdium

ND
ND

'7.8't492E-10

ND
ND
ND
ND

3.03024E-09
ND
ND

7.588-l I
ND

4.'14E 10
4.42E-12
2.43F,-12

NA
4.91E-09

ND
ND

5.07E-10
2.76E-t0

ND
8.38E-11

ND
6.19E-r 1
9.39E-12
3.078-r 1
2.73E-10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
1.708-t2

ND
ND

2.208-t2
2.06E-11
1.87F-t2
1.698-12

ND
ND
ND

t.nE-t2
ND

5.038-12
ND

2.24F.12
i .17E-  10
7.30F-t2
'7.26E t2
5.91E- 12
r .85E 12
2.06E-t2

ND
1.69E-12

ND
ND

2.32E-t2

r.098-09
8.53E-10
7-63E-10
4.028-10
3_J7E-10
6-03E-10
9.00E-10
7.76E-t0
4.95E-10
t-91E-09
9.00E-t0

3.28E-08
4.758-0E
1.928-09
5.158-09

NA
4.458-10
2.14E-08

I\D
Lt2E-11
1.69E-t 1

ND
ND

L458-11
1.368- 10
l-23E-11
l_12E-11

ND
ND
ND

l.l?E-l I
ND

ND
1-488- I 1
t. t 6E-09
4.82E-11
4.79E-tl
3.90E- I I
1.228-t I
t.36E-t I

ND
1- l2E- l1

ND
ND

1.538-l I

7.r8E-09
8.45E-09
7.56E-09
3.98E-09
3.53E-09
3.98E-09
8.91E-09
7.68E-09
4.918-09
1.89E-08
8.918-09

6.498-08
3.14E-08
1.27E-t0
3,408-09

NA
2.93E-10
t.428-0E

ND
8.158-11
1.238-10

ND
ND

1.068-10
9-88E-10
8.98E-11
8.12E- l l

ND
ND
ND

8.498-11
ND

2.41E-10
ND

1.07E-10
5-64E-09
3.50E-t0
3.48E-10
2_84E-10
8.87E-t l
9.88E-l I

ND
8_128-11

ND
ND

1.1 lE-10

5.22E-08
4.10E-08
3.66E-08
1.93E-08
1.71E-08
2.89E-08
4.32E-08
3;72E-08
2.38E-08
9.l7E-08
4.32E-08

1.57E-06
2.28E-06
9.21E-08
2.47F-01

NA
2.13E-08
r.03E-06

ND
1.34E-l0
2.028-10

ND
ND

1.77E-10
1.62E-09
1.47E-10
1.33E-10

ND
ND
ND

t.39E-10
ND

3.96E-10
ND

1.76E-10
9.25E-09
5.75E-10
5.'72E-10
4.66E-r0
1.46E- 10
1.62E-10

ND
1.33E-10

ND
ND

1.83E-10

8.57E-08
6.72E-08
Not vOC
Not Voc
Not VOC
NotVOC
NotVOC
NotVoc
3,90E-0E
NotVOC
NotVOC

Not VOC
NotVOC
Not Voc
NorvOC
Not VOC
Not VOC
Not VOC

3.15E-08
3.18E-08
2.06E-06
2,11E-08
3.51E-07
3.90E-07

ND
3.89E-07

ND
4.70E-08
1.29E-06
1.39E-08
L64E-07

ND
1.76E-06

ND
9.24F-08
1.688-05
5.02E-06
2.87E-06
6,578-06
1.89E-07
1.12E-07
|.72F.07
i .I3E-07

ND
2.29E-07
4.89E-07

9.85E-05
ND
ND
ND
ND

1.408-06
ND

1.40E-05
2.39E-05
4.788-05

ND

ND
ND
ND
ND
ND
ND
ND

7,29E48
2.03E-07
4.86E-.07
1.34E-08
3.37E-O7
t;t 5E-07

ND
3.63E-07

ND
3.55E-07
1.89E-06
3.21E-08
2.90F-01

ND
8.29E.05

ND
1.19l,-08
3.t6E-01
9;7rE-07
1.138-06
1.33E-06
2.36E-07
5.41E-08
7.80E-07
2.5tB-07

ND
3,56E-06
2.47E-A'?

1.978-06
ND
ND
ND
ND

Not VOC
ND

Not VOC
4.518-0?
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND

Ne&s
ND = Cbedi€l r€t dEtecled or not sanrpled.
NA* Not sppliclble. Se€ App€dii D.
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TABI,E ?-5: SITf, DEVELOPMEF"T CHRONIC DAILY INTAKES-NONCARCINOGENS
Fttturc Po* ofOakhnd Flcld support Services Complel
2225 rlr.l 2277 Seventh Str€ea
Oaklrxd. Cdifornia

Chemical

Future Land Use

on-Site commercial worker

Soil Gat
P.thwty

{ms/ksdav)

Soil
Pathway

(me/ks-daY)

Cround1vater
Pathway

(me/ke-day)

Vapor
IDhalation

Vapor
lnhalation

Vapor
Inhalation

Yolatilc Organic Compounds
I ,l -Dichloroethane

l,l-Dioldomethylene
1,2,4-Trimethylbenzene
I ,2-Dichloroahane
I ,2-Dichlorcprcpare
1,3,5-Trimethylbenzene
Acetone
Benzene
Chlorobenzene
Chloro€tharc
cis.l,2-DichloDethyleDe
Di.isoprDpyl ether
Ethylbenzene
Freon I 13
Isopropylbenzene (Cumene)
Methaoe
Methyl tefi-butyl ether
Naphthalerle
4-BUtylbenzene
N-prcpylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluetre
trans- 1,2-Dichloloethylene
Trichlomethylene
Tdchlorofluoromethane
Vinyl chloride (chloro€th€rle)
Xylenes
Semi-Vol4tile Compoundt
2-methylnaphthalede
Acenaphthene
Anthracene
Benz(a)anthmcene
Chrysene
Dibenzofirran
FluoBnthene
Fluorene

iNaphthalene
Phenrnthrene
Pyrene
Mctals

l"l'l
Lacmlum
LOOaII

lL""d
Molybdenum

ND
ND

t.068-06
ND
ND
ND
ND

2.838-05
ND
ND

7.018-07
ND

2.82E-06
4.128 08
2.26F-08

NA
2.17E-05

ND
ND

l.?48-06
1.4?E-06

ND
6-85E-07

ND

8.76E-08
2.86E-07
2.54E-06

ND
ND
ND
ND
ND
ND
ND
Nl)
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
1.25E-06
2.13E-0',7

ND
ND

9.27V07
5.82E-07
).37E46
6.13E-07

ND
ND
ND

8.30E-0?
ND

3.69E-06
ND

'7.788-07

1.248-06
1.92E-06
1.96E-06
2.48E-06
1.36E-06
1.33E-06

ND
l_24E-06

ND
ND

1.?0E-06

1.368-05
8.57EuI
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
NoI VOC
5.25E-06
Not VOC
Not VOC

NotVOC
NotVOC
i\-ot VOC
NotVOC
NotVOC
Not VOC
NotVOC

2.9tE-l'l
8.96E-07
1.89E-06
7-8?E-08
135E-06
6.79E-07

ND
L63E-06

ND
|.'16E-06
7;7tE-06
t.20E-07
1.14E-06

ND
3.168-04

ND
9.X5E-07
1.69E-06
3.7 4E-06
3.988-06
5.l0E-06
8,85E-07
2.42E-07
2.94E-06
1.028-06

ND
1.?8E-05
9.108-07

6.72F46
ND
ND
ND
ND

NotVOC
ND

Not vOC
?.41E.06
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND

N9!!
ND = ale$i.cal ast d€lected sr Dol santpled.

l:\P.tut&!!&rn$3nnsM\.&j-PDn'Ttlslcoibh rzg€ I of I IRIS DNVTRONMENTAI-



TABLE 7{: BASELINn CANCER RISK ISTIMATES
Futuve Porjt oforkland Ficld SuPFr| Scrvices Compbr
2225 snd 2277 S€venth Str*t
oakland, CalifoInir

Chemictl

DeveloDm€nt Phsre

On-Site Constructiotr Worlsr

Soil CG
PrthEry

Soil Plthway Gro*ddrmter Pathway

Total Rirk
Vapor

!Dhrletion
Plraic lit.

lnhalation

Dermal
Contact

lngestion
lnhrlrliot

Dermat Cot rcl
Vrpor

Inhdatloo

Volatile Organic Compounds
1 ,1 -Dchloro€thane
I ,I -Dichlorcsthylene
i,2,4-TrimEthylb€nzene
1 ,-Dichloroethane
1,2-Dichloropropane
1,3,5-T.imethylbenzene

Benzene
Chlorobenzene
Chloro€thane
cis-1,z-Dct oioethylene
Di-isopropyl ether
Ethylbenzene
Freon 113
Isopropylbenzene (Cumene)
Mdhane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-prcpyibenzete
sec-Butylbenzene
Teuachlmo€thylene
Tolu€ne
trans-1,2-Dichloroethylene
Trichloroethylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)
Xylenes
Semi-volatile Compounds
2-nEthylnaphthalene
Acenaphthene
Anthmcene
Benz(a)antbracene
Chrys€re
Dbenzofumn
Fluomntherle
Fluorcne

L Naphthalene

I Phernnthrene
I Pyrene
I u"t'rt
I

I 
Arsenrc

| tsanum

I Cadmium

I Cobalt

t - ' *
lMolyMenum
I vanadium
I
I (..u.n lrtlae Crncer Risk

ND
ND
NC
ND
ND
ND
ND

6,49E-09
ND
ND
NC
ND
NC
NC
NC
NC

1,90E- 10
ND
ND
NC
NC
ND
NC
ND

1.338-l I
NC

t.778-1$
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

6.8'E-89

ND
2.558-13

NC
ND
ND
NC
NC

t.@E-13
NC
ND
ND
ND
NC
ND
NC
ND

3.45E-15
NC
NC
NC
NC

8.55E-13
NC
ND

1.45E-14
ND
ND
NC

NC
NC
NC

r.348-10
! . 198 -11

NC
NC
NC
NC
NC
NC

3.37E-07
NC

2.478-08
NC
NA
NC
NC

t.62E-07

ND
5.17E-12

NC
ND
ND
NC
NC

1-06E-12
NC
ND
ND
ND
NC
ND
NC
ND

2.288-14
NC
NC
NC
NC

1.5'tB-r2
NC
ND

1.46E-13
ND
ND
NC

NC
NC
NC

4.10E-09
1.63E-10

NC
NC
NC
NC
NC
NC

8.358-08
NC

4.12E-11
NC
NA
NC
NC

8.80E-08

ND
4 .198 - l  l

NC
ND
ND
NC
NC

1.10E-r2
NC
ND
ND
ND
NC
ND
NC
ND

1.66E  13
NC
NC
NC
NC

1.14E-11
NC
ND

L06E-12
ND
ND
NC

NC
NC
NC

r-99E-08
1.76E-09

NC
NC
NC
NC
NC
NC

2.02E-06
NC

3.00E-08
NC
NA
NC
NC

2-08E46

ND
5.02E-t0

NC
ND
ND
NC
NC

3.16E-r 0
NC
ND
ND
ND
NC
ND
NC
ND

6.808-12
NC
NC
NC
NC

1.68E-09
NC
ND

2,8s8-11
ND
NI)
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Noi voc

NC
Nol VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not vOC
Not VOC
Not VOC
Not voc

2.54E49

1.54E-rO
1.64E{8

NC
8.52E-10
L088-O8

NC
ND

3.3lE4B
NI)
NC
NC
NC
NC
ND
NC
ND

1.42E-10
NC
NC
NC
NC

2.44E{8
NC
NC

1.498 tJg
ND

5.31E{8
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

ND
ND
ND
ND
ND
ND
ND

i_41E 07

3,568-10
3.04808

NC
8.30E-10
1.04E48

NC
ND

3.118-08
ND
NC
NC
NC
NC
ND
NC
ND

1.20E-10
NC
NC
NC
NC

|.098-07
NC
NC

2.158-09
ND

8.2sE41
NC

NC
ND
ND
ND
ND

Not voc
ND

Not vOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

1.018-06

5.10E-10
4.73E-08

NC
1.68E-09
2.r2E-08

NC
NC

7,12E-O8
NC
NA
NA
NA
NC
NA
NC
NA

4.598-10
NC
NC
NC
NC

1.35E-07
NC
NA

3.688-09
NA

8.788-0?
NC

NC
NC
NC

2.41E-08
2.t4E-09

NC
NC
NC
NC
NC
NC

2.448-06
NC

5.47E-06
NC
NA
NC
NC

3.59E-06

ND = {h.mi.rl not d.tekd in nEli'm
Nc = ctmi.d nd ssid@d ! e6n0$e

APdortl,ni\?{rsr\HgtA\.&j-?dt .gr_rd{td ltts ENvlRoNMEr{tAr



TABLE 7-6: BASELINE CANCER RISK ESTIMATES
Futnre Port ofOrkhnd Field Support S€rvices Complex
2225 and 2277 Seventh Street
Oakl.nd, California

Chemical

Fulure Lsnd U6e

On.Site Commercial worker

Soil Gss
Pathw.y

Soil Psthway
Groundwaler

P6thway
Total Risk

Yapor
Inhalation

P.rticulate
lnhalrtion

D€rmrl
Contact

lngestron
Vrpor

lnhxlrtion
Vapor

lnhalation

Volatile Organic Compounds
I ,1 -Dichlomethane
1,1-Diehlorcethyiene
1,2,4-Trirnethylbenz€n€
I ,2-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenz€ne

Benzene
Chlombenzene
Chloroelhane
cis-1,2-Dichloroethylene
Diisopropyl €ther
Ethylbenzene
Freon I l3
Isopropylb€nzene (Curnene)
Methane
Methyt tert-butyl ether
Naphthal€ne
n-Butylbenzene
N-prolylbenzene
sec-Butylbenzene
Tehachloroethylene
Toluene
trans-1,2-Dchloroethylene
Trichloroethylene
Trichlorofl uoromethane
vinyl chloride (chloro€thEn€)
Xylenes
Semi-Volatile Compounds
2-rn€thylnaphthalene
Acenaphthene
Anthracene
Benz(a)anthracen€
Chrysene
Dib€nzofura$
Fluoranthene
Fluorene
Naphthalene
Phenanthrede
P),rene
Metals

Barium
Cadmiu1n
Cobalt
Irad
Molybdenum
Varadium

ND
ND
NC
ND
ND
ND
ND

L01E-06
ND
ND
NC
ND
NC
NC
NC
NC

1.?9E-08
ND
ND
NC
NC
ND
NC
ND

2.068-09
NC

2.16F-08
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

r.06E-06

ND
1.33E-12

NC
ND
ND
NC
NC

NC
ND
ND
ND
NC
ND
NC
ND

1.80E-14
NC
NC
NC
NC

4.45E'-tZ
NC
ND

7.55E-14
ND
ND
NC

NC
NC
NC

7.01E-10
6.218-l I

NC
NC
NC
NC
NC
NC

1.76E46
NC

1.288{?
NC
NA
NC
NC

1.89E-06

ND
1,82E-10

NC
ND
ND
NC
NC

3.33E-11
NC
ND
ND
ND
NC
ND
NC
ND

7-18E-13
NC
NC
NC
NC

4.94E-11
NC
ND

4,61E-t2
ND
ND
NC

NC
NC
NC

t.29E-01
l.t4E-08

NC
NC
NC
NC
NC
NC

2.63E46
NC

1.30E49
NC
NA
NC
NC

2.71E46

ND
2.21E-10

NC
ND
ND
NC
NC

4.18E-l I
NC
ND
ND
ND
NC
ND
NC
ND

8.998-13
NC
NC
NC
NC

6.19E-11
NC
ND

5.71E-12
ND
ND
NC

NC
NC
NC

1.08E-07
9.56E{9

NC
NC
NC
NC
NC
NC

t.l0E-05
NC

r.6lE-07
NC
NA
NC
NC

1.13E-05

ND
7.80E{8

NC
ND
ND
NC
NC

4.91848
NC
ND
ND
ND
NC
ND
NC
ND

6.43E-10
NC
NC
NC
NC

2.62E4?
NC
ND

4.44E49
ND
ND
NC

NC
NC

Nat VOC
NoT VOC
Noi 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

3.9484',7

2.91F49
2.48E47

NC
6.78E{9
8.50E48

NC
ND

2.54E-O7
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.',l4846
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

8.25E-06

2.9tF49
3.2'tE4',7

NC
6.?8E-09
8.50E-08

NA
NA

1.31E-06
NA

NC
NA
NC
NC
NC
NC

1.96E-08
NA
NA
NC
NC

L l6E-06
NC
NA

2,41E-08
NC

6.77E46
NC

NA
NA
NA

2.318-01
2.11E-08

NA
NA
NA

NA
NA

1.54E-05
NA

2.92EM
NA
NA
NA
NA

2.56E-05

ND - caaic.l d dccrld in md!@
NC = Clani.r) mr mNid.r{ , qi.lioA{.

r:\PqroarbiA?lhsMHlA\.&iPof tisl ba.li* IRIS ENVIRONMENTAL



TABLf, tur BASELIN"E CANCIRRISK ESTIMATES
Future Port ofOrkland Fleld Support ServicB Complex
2225 md 2277 Seventh Street
Oakland, California

Future Land Use

On"Siae Intrusive Work€r

Soil Grr
Pathway

Soil Pathway Groundwrter Pxthwly

Total Risk

Inhalation
Particulale
Inhdstion

Dermal
Contact

Ingestion
VsFor

Inhrlation
Dermal
Contrct lnhalslion

Volrtile Orgtrnic Compounds
I , I -Dichloroethane
I , I -Dichloroethylene
1,2,4-Trimethylbenzen€
1,2-Dichloroethane
I ,2-Dichloropropane
1,3,s-Trimethylbenzene

Benzene
Chlorobenzene
Chloroethan€
cis-1,2-Dichloro€thylene
Di-isopropyl ether
Ethylbenzene
Freon 113
lsopropylbenzen€ (Curnene)
Methane
Methyl tefi-butyi ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
trans-1,2-Dichlorcethylene
Trichlomethylene
Trichlorofl uoromethane
Vjnyl chloride (chloroethene)
Xylenes
Semi-Volatile Compounds
2-methylnaphthalene

Benz(a.)anthraceDe
Chrysene
Dibenzofuran
Fluomnthene
Fluorene
Naphthalene
Ph€nanthr€ne
Pyrene
Metal3

Barium
Cadmium
Cobalt
Lead
MoLybdenum
Vanadium

Cumulrtive Cinc€r Risk

ND
ND
NC
ND
ND
ND
ND

1.088-10
ND
ND
NC
ND
NC
NC
NC
NC

l-16E-12
ND
ND
NC
NC
ND
NC
ND

2.21E-13
NC

2.96F.-12
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

l . l 5E - t0

ND
l 06E-i3

NC
ND
ND
NC
NC

6.68E-14
NC
ND
ND
ND
NC
ND
NC
ND

1.44E-15
NC
NC
NC
NC

3-56E13
NC
ND

6-048-15
ND
ND
NC

NC
NC
NC

5.60E-l r
4.9'7E-12

NC
NC
NC
NC
NC
NC

1.41847
NC

1.03E{8
NC
NA
NC
NC

l 518-07

ND
2.40E-12

NC
ND
ND
NC
NC

4,41E-i l
NC
ND
ND
ND
NC
ND
NC
ND

9.508-15
NC
NC
NC
NC

6.53E-13
NC
ND

6.10E-14
ND
ND
NC

NC
NC
NC

I _71E.09
1 .518 -10

NC
NC
NC
NC
NC
NC

3.48E-08
NC

1.12E-tl
NC
NA
NC
NC

3-67E{8

ND
r .758 -11

NC
ND
ND
NC
NC

3.21E-t2
NC
ND
ND
ND
NC
ND
NC
ND

6,91E-14
NC
NC
NC
NC

4.15E-12
NC
ND

4_43E-r3
ND
ND
NC

NC
NC
NC

8.288-09
7.34E-10

NC
NC
NC
NC
NC
NC

8_43E{?
NC

1.258{8
NC
NA
NC
NC

8.65E-07

ND
8.36E-r2

NC
ND
ND
NC
NC

5.26E-t2
NC
ND
ND
ND
NC
ND
NC
ND

1. l 3E  13
NC
NC
NC
NC

2.81E- l1
NC
ND

4;76E-t3
ND
ND
NC

NC
NC

Not VOC
Not vOC
Not vOC
Nol VOC
Not vOC
Not vOC

NC
Not VOC
Not voc

Not vOC
Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not voc

4.23E-1],

6.40E-
6_82E49

NC
3.558-10
4.528-09

NC
ND

1,39E-08
ND
NC
NC
NC
NC
ND
NC
ND

5.94E-11
NC
NC
NC
NC

1.01E{8
NC
NC

6.20E-r0
ND

2.2tE48
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

ND
ND
ND
ND
ND
ND
ND

5.86E48

1.488-10
1.278-08

NC
3.46E-10
4.33E-O9

NC
ND

l-308-08
ND
NC
NC
NC
NC
ND
NC
ND

5.01E-r l
NC
NC
NC
NC

4,568-08
NC
NC

8.97E-10
ND

3.44E4'l
NC

NC
ND
ND
ND
ND

NotVOC
ND

Not VOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

4.2rE47

2.12E-t0
1.95E-08

NC
7.01E-10
8.858-09

NC
NC

2.70848
NC
NA
NA
NA
NC
NA
NC
NA

l .13E-  l 0
NC
NC
NC
NC

5.58948
NC
NA

1.52E-09
NA

).66F'01
NC

NC
NC
NC

l-008-08
8.918-10

NC
NC
NC
NC
NC
NC

1.028-06
NC

2.28E{8
NC
NA
NC
NC

1.53E-06

ND - ch.mial not &tc.rd in ftdiM.
NC = Ch.bi.rl io! coBidcEd r ffinq.r

Pa8€ 3 ol3 IRIS ENVTRONMENTAL



IABLE ?-7: BASELINE NONCANCERHAZARD tNDICES
I&trrr Port of Oskland Field Support S€rvi€$ Complex
2225 rad 22?? Seventt Stre€t
Oeklrr4 Cilifortria

D€veloDmenl Phase

Chemlcal

On-SiteConstruttio Work€r

Soil Gss
P.thwey

Soll Pathway
GrouodrYaler

Pslhwry Tot3I
Notrcenc€r

HIVapor
Inhrtarior

P.rtrcuhtc
Inhrlalio!

Dermal
CotrtBel

Itrge3tion
Vapor

Itrhalstion
Dermd
Cont cl

Vrpor
lnhdotiod

Volatile Organic Compound3
1,1-Dichjomethane
I , I -Dichloroethylene

1,2,4-TrimEthylbenzene
I ,-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trimeihylbenz€ne

Benzene
Chlorobenzene
Chloro€thane
cis-1,2-Dichloro€thylene
Di-isopropyl ether

Frcon I 13
lsapropylbenzene (Cumene)

Methan€
Methyl tert-butyl eth€r
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenz€ne
Tetrachloroethylene

t'ans- I r-Dichloroethylene
Trichloroethylcne
'l richlorofl uoromethane
ViAyl chloride (chloioethene)

lXyl€nes
I Scmi-Volrtilc Compounds
| ?-methylnaphthalene
I AceMphthene

I r,ntrrracene
I Benz(a)anthracene

lc''y"*"
l?lbenzo_fu"n
l!luofirnlnene
I FluorEne

I Naphthalen€

lPhenanlhJene
llarene
I Met8ls

iAr$nic
lBariun
I cadmiun

I Cobalt

I Lead
I Molybdenum

lvanadiun
I Cumtllrtlve NoD"cancer
I Hszsrd lnder

ND
ND

l. l8E-06
NI)
ND
ND
ND

4.55E-06
ND
ND

t.l4E-0?
ND

1.1tE47
6.6?E-09
3.64E-09

NA
7,3'tE-06

ND
ND

7.60E-0?
4.t4E-O7

ND
I.268-07

ND
9.298-08
L4lE-08
4.60E 08
4.09E 07

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

t_588-O5

ND
5.I0E-09
9.06E-08

ND
ND

7;t6E-08
| 24EJj8
6.55E-09
3.558-10

ND
ND
ND

1.868-r0
ND

2.64849
ND

5-88E-l I
2.74E-06
4.38E-08
4.35E-08
3.55E-08
l. l  t  E-08
1.448-09

ND
s.928-10

ND
ND

6,95E-t0

2.548-05
853LW
1.53E-07
8.05E-07
7.148-0'7
9.04E-06
1.35E-06
1.16E-06
t . l 6E45
3.82E-07
t.80E-06

2.30E-01
r.998-02
2.O18-02
5.i  5E-06

5.34E-06
L848-04

2.70E-0t

ND
'7.47E-08

2.01E-08
ND
ND

l-?4E-08
8.15E{8
2.41E-07
1.358-08

ND
ND
ND

7.01E,09
ND

1.99E.08
ND

1,038-09
3.49L06
2.898 07
2.81E-07
2.34F-07
1.32F48
4-08E-{9

ND
l . t 2E47

ND
ND

4.598-r0

2.15F-05
8.45E-06
1.51E-06
7.9',7E-06
7.078-06
5.97E-05
1.34E-05
t.t5E-05
t.47E-05
3.788-06
1.78E-05

1.30E-02
2.69F-05
7.59E-06
1.40846

NA
1.52E-06
t.21E-U

1.33E-02

ND
s.448-01
t.488-07

ND
ND

|.278-0'l
5.93E-07
1.80E-06
2.438-07

ND
ND
ND

5.09E48
ND

1.45E-07
ND

7.508-09
1.698-05
2.108-06
2.098-06
1.70E-06
5.32E-O1
2.96E48

ND
8.t2E47

ND
ND

3.34E-09

1.5?E-04
4.10E-05
?.33E-06
3.868-1)5
3.43E45
4.34E{4
6,488-05
5.59E 05
7.14E-05
1.83E-05
8.64E-0s

3-158-01
1.958-03

2.4',7E44
NA

2.56E-04
8.82E-03

3,31E-01

ND
1.00E-{5
r.'78E44

ND
ND

1.53E-04
2.43F-0s
1.29E-05
6.99E-07

ND
ND
ND

3.66E-01
ND

5.20E-O6
ND

|.168-01
J.408-03
8.62E-05
8.57E-05
6.98E-05
2.18E-05
2.84E-06

ND
l.l7E46

ND
ND

1.3?E-06

s,00E-02
1.68E-03
Not VOC
Not VOC
Not VOC
NotVOC
Not VOC
Not VCrc
2.288 02
Not voc
Not VOC

Not VOC
Not VOC
Not vOC
Not voc
Not VOC
Not VOC
Not VOC

8.05E-02

1.89E-07
t,728-08
6.r9E-06
3.80E-08
2.40E-08
I. l7E{6

ND
7.00E-08

ND
Ll3E-06
'7.76E-O1

|.61E-O'7
5.18E-06

ND
1,06E45

ND
4.118-06
2.01E-05
3.0lE-06
1.12E-O6
3.94E-06
1.14E-07
1.34E-06
2.06E4'7
4-08E-08

ND
4. t 3E-08
5.87E-O5

l.r8E-M
ND
ND
ND
ND

3.r6E4?
ND

3.359-05
2.87F"05
8,60E-04

ND

ND
ND
ND
ND
ND
ND
ND

l. l6E-o3

3-06E-05
6.08E-04
l;71E42
5.768-04
1.778-01.
6.18E-03

ND
t.278-O3

ND
2.49846
1.14E-02
9.64E-06
3-048 05

ND
4.35E42

ND
2.05E-06
7.3'7E43
5.82E-03
6;7-tE41
7.988-03
t_42LO3
3.81E-05
2.34E-O3
8,79E45

ND
7.48E{3
1.41E-45

4.60Fm
ND
ND
ND
ND

Not vOC
ND

Not VOC
1.05E-O?
Not vOC

ND

ND
ND
ND
ND
ND
ND
ND

1.94E41

3.08E-O5
6.188-04
t.'t1E-07
5.168-04
1.1'tE-w
6.348-03
2,50E45
1.29E43
9.17E-0',1
3.61E-06
r.l4E-02
9.81E-06
3.67E-05
6.62E-09
4.35E42

NA
1.438-05
t,28!-07
5.E2F.03
6.86E-03
8.06E-01
t_44E-03
4.268-05
?.34E-03
9.028-05
l.4lE-08
7.48L03
1.35E-04

9,63E-02
l-73E-03
8.99E-06
4.74E-05
4.20E-05
s,038-04
7.95E45
1.02E-04
3,348 02
8.82E.04
t.06E-04

5.t7E-01
2.19E-02
2s'tE-A
2.568-04

NA
2.65E-04
9.t3E43

8.92841

lttD = Cteirl qn &tci.d d nd enlqied in tr*rliltr'

Hot VOC = fbEti, i9 rlt volatiL.

r:\r!r@:dr7lrs|\,rr|al!r.ihri?*ar_b*dbc
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TABLE 7-?: BASf,LINE NONCA]{CER HAZARD INDICES
Future Port ol Oeklehd Fi€ld Support Ssrvicer Complex
2225 oltd 22?? sevetrlh Strc€t
Oakland. C*lifornia

L00E-05
r.99844
5.61E-03
r.88E-04
5.808 03
2.02E-03

ND
4.158-04

ND
8.t3847
t.12F43
3 .15E  06
9.95E46

ND
|.42E-I2

ND
6.69E-O1
2.41E-03
r.90E43
2.21E43
2.61E-03
4.64804
l25E-05
7.6s844
2,87E 0s

ND
2.44E-03
2.42E"05

1.508-02
ND
ND
ND
ND

Not VOC
ND

Not VoC
3.44E{3
Not VOC

ND

ND
ND
NI)
ND
ND
ND
ND

6.16F.02

1.008-05
2.61E44
5.93E-03
t_88E-04
5.80E-03
2.nE-03
6.83E-06
5.24E-04
4.44E46
8.138-07
3 328-03
3-15E-06
1.67E-05
4.128-08
|.41E-02

NA
2.90E45
3.158-03
2.36E-03
2;728-03
3.05E-03
6.00E-04
3.10E-05
7.65E-04
3.69E45
8.76E48
2.44E43
3,53E-05

2.5t8-02
3.778-05
3.53E-06
r.868,05
|.658{5
1.? I E-04
3.12E45
2.69E-05
6.568-03
8-828-06
4.l6E-05

1.33E-01
4.61E-03
5.40E-03
5.908-05

6 .11845
2 .1 tE43

2.26E41

ND
5.248-05
3.19E-O4

ND
ND

9.51E-O4
6.60E-06
8.02805
4.35E-06

ND
ND
ND

2288-06
ND

3.238-05
ND

4.38E-07
't 3tE44
4,608-M
5.03E-M
4.348-${
r,36E44
t.7TE-t)5

ND
7.2SE-AS

ND
ND

8.518-06

9.9?E-03
1.80E-05
Not vClC
No. VOC
Not VOC
Not v@
Not VOC
Not VOC
3.08E-03
Not VOC
Not VOC

Not vOC
ilor VOC
Not VOC
Not voc
Noi VOC
Not vOC
Not VOC

L68E-02

ND
L l8E47
l.2lE-08

ND
ND

2.7'B-OA
t.z9E-o7
3.90E-0-t
5.28E48

ND
ND
ND

l. l  tE-08
ND

3.l4E-0E
ND

1.63E-09
3.6?E-06
4.56E4'7
4.54E.0'7
3.69E-07
I.t 5E-07
6.438-09

ND
t;76E-t7

ND
ND

7.24E-tO

3.408-05
8.898-06
r.59E46
8-38E-06
't.44r-06

9.42845
l.4lE-05
1.2 tE-05
1.55E{}5
3.98E-06
1.88E-05

6.83E-0?
4.24E44
r.208-03
5.37E-05

NA
5.568-05
1.92E-03

7.22E47

ND
1.06E-09
1.89E-08

ND
ND

1.62E-08
2.57E-09
l.l6E-09
730E-l I

ND
ND
ND

3.87E-11
ND

5.50E-10
ND

1.22E-11
5.',718-D7
9.128-09
9.0?E-09
7.39E-09
2.31E-09
3.00E-10

ND
1.23E-10

ND
ND

1.458-10

5.298-06
r.788-07
3.18E.08
1,68E-07
1.49E-07
1.88E-06
2,818-07
2.42F-01
2,418'06
7.96E48
3;75E4',7

4.',78E-O2
4.r5843
4.20E-03
1.07E-06

NA
Ll l E-06
3.83E-05

5,6?E-02

ND
9.41E-08
2.56E"1)8

ND
ND

2.198-08
L03E-07
3.1 r E-07
4.22E-O8

ND
ND
ND

8.828-09
ND

2.51E-08
ND

t.30E-09
439F.06
3.64E-01
3.62E-O7
2_95847
9.21E-08
5.138-09

ND
L41E-07

ND
ND

5.78E-10

2.11E-O5
l-06E45
1.90E-06
1.00E-05
8.90846
7.528-05
1.68E-05
1.45E-05
1.85E-05
4.76E-06
2.24845

1.64E42
r.39E45
9.57E-O6
4.28E-06

NA
4.448-t6
1.53F.O4

1.68E-02

volaiile Orgrnk Compo$ds
1, I -Dichlorcethane

1,1-Dichloroethylene
1,2,4-Trimethylbenzene
1,2-Dichloroethane
lr-Dichloropropano
1,3,5-'f rimethylbenzene

Eenzene
Chlorobenzene
Chloroethane
cis-1,2-Dichloroethylene
Di-isopropyl eth€l
Ethylb€nz€ne
Freon 113
lsopropylbenzen€ (CDmen€)

M€thane
Methyl tert-butyl ether
Naphthalene
n-Bufylbenzene
N-pmpylb€nzene
sec-Butylbenzene
Tetrachloroethylen6
Toluene
Fans- 1,2-Dichlotoethylene
Trichloroethylene
Trichlorof luoromethane
Vinyl chloride (chloroethene)

Xylenes
Semi-Volatile Compourds
2-methylnaphthalehe

Berz(a)anthmcen€
Chrysen€
Dibenzofuran
Fluoranthene
Fluorcn€
Naph&alene
Phenanthrene

Metals

Barium
CadmiuJn
Coball
Lead
Molybderuln
Vanadium
CumulatiYe Non-catrcar

Hazard lDdex

ND
ND

2.1lE-06
ND
ND
ND
ND

2.83E-05
ND
ND

'7.0'tF,41

ND
4.42E-O6
4.12E-08
2.26F-08

NA
?.79E-O5

ND
ND

4.468-06
2.58E46

ND
1.82E47

ND
5_17E-07
8.768-08
2.86E-0'l
2.548-06

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

7.48845

ND - Cnmi@l noi delect d 6 d s@O&n in ddid

Not vOC " ClBmi.al is mt Y.ltrik

I Jonorllrid\7ft SNttlRA!*ih1\9r-l-rL
IRIS ENVTRONMEN'i'AI.



TABLE ?-?: BASOLINE NONCANCcR HAZAX.D INDICES
Future Port of Oaklrnd Fitld Suploal Setri.$ ComPt€r
2225 atrd 227? SeYenlh Slyc.l
Oakland, Ctllfornia

Future ,ard Us€

On-Site Intruiiv€ Worft .r

Soil Gr!
9*lhrd.y

Soil Pathway
Grorndwrter

Prthwoy Total
Noncancer

HI
|rbd.li'.tr

Prrticulate
Itrhalallot

Dermel
Contact

Ing€stion
Vapor

lihalalior
ltflnd
Codtrct

Vepor
InhNl*tion

Volatile Orgsnlc Componds
I , t -Dichloro€thane

l,l-Dichloroethylene
1,23-Trimeihylbenz€ne
1,2-Dichloroethane
l,?-Dichloropmpane
1,3,5-Tdmethylb€nzene

Benzene
Chlorobenzene
Chlom€thane
cis- 1,2-Dichloroethylen€
Di-isopropyl ether
Ethylbenz€n€
Freon I 13
Isopropylbenzene (Cumene)

Methane
Methyl tert-butyl ether
Naphthalen€
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
TetEchlorocthyiene
Toluene
trans-1,2-Dichloroethylene
TrichloroethyleDe
Trichlorofl uoromethane
Vjnyl chlorid€ (chloroEthene)

XyleDes
S€mi-Volatile Compoundr
2-methylnaphthalene
Ac€naphthene

Benz(a)anlhiacene
Chrysene
Dibenzofuran
Fluoranthene
Fluorene
Naphthalene
PhenrnthrEne
Pyrene
M€trlt

Barium
Cadmium

I Cobalt

I Lead

lMolybdenum

lvanaorum
I Cumulative Nor-cancer
I Hozard Index

ND
ND

7.87E-10
ND
ND
ND
ND

l-03E-09
ND
ND

7-588-t I
ND

4.748-10
4.428-12
z.43E t2

NA
4.91E-09

ND
ND

5,078-t0
2.76E-t0

ND
8.38E-r l

ND
6.198-11
9.39Lt2
3.078-11
2.?3E-10

ND
ND
ND
ND

ND
Ntt
ND
FID
ND
ND
ND

I O5E-08

ND
ND
ND
ND
ND
ND
ND

ND
8.49E-l I
1.518-09

ND
ND

r.29E-09
?.068-r0
1.09E-10
5.92E 12

ND
ND
ND

3.10E-12
ND

4.40E-t I
ND

9.798-t3
4,57E-08
7.30E-10
7.26E-10
5.91E-10
1.858.10
2.408-tl

ND
9,86E-12

ND
ND

1.16E-r l

4.238 01
1.42E-08
2s4F.09
l.l4E-08
t.198"08
l.5lE-07
2.258-08
1.948-08
1.93E-07
6.378-09
3.00E.08

3.8lE-03
3328-04
3.36E-04
8.58E-08

NA
8.89E48
1.06E-06

4.50E43

ND
t.25F-09
3.39E-10

ND
ND

2,90E-r0
1.36E-09
4.12E-U)
5.58E 10

ND
ND
ND

1.178 -10
ND

3.32E-10
ND

1.728-11
5.81E-08
4.82E-09
4.',79E-09
3,908-09
1.22E49
6.79EI l

ND
1.868-09

ND
ND

't.658-t2

3.59E-07
r_41E47
?.52E-08
1.33E-07
l.18E-07
9.95E-07
2.23E-0'7
|.92E-01
2,45E-m
6.30E-08
2.91E-O',7

2.16E44
4.48E47
t.278-01
5.67E-08

NA
5.87E-08
2.02E-06

2,228 04

ND
9.06E-09
2.46E-09

ND
ND

2.11E-09
9.88E 09
2.99E-08
4-06E-09

N'D
ND
ND

8.498-10
ND

2.4tE-O9
ND

1.25E-t0
2.82E-0',7
3.50E-08
3.48E"08
2.84E-08
8.87E-09
4.94E-10

ND
r.3 5E-08

ND
ND

5-56E-11

2.61E-06
6.83E-07
I.2ZE-07
6.44E-07
5.71E-07
7.23E-06
1.088-06
9.1lE-07
r. l9E-06
l-06E-07
r.448-06

5,258-03
3.26E-05
9.21E-05
4,12E-06

NA
4,2',7E-06
1.47E-04

ND
6.69E-09
l.1gES/

ND
ND

1.02E-07
1.628-08
8_60E-09
4.66E-10

ND
ND
ND

2.44E-10
ND

3.46E-09
ND

7.72E-tl
3.60E-06
5.75E-08
3.72E48
4.66E-O8
1.46E-08
t -89E-09

ND
'7 -778-lO

ND
ND

9.l lE-10

3.31E-05
1.12E-06
Not VOC
Noi vOC
Not VOC
Not VOC
Not VOC
Not VOC
1.52E-05
Not VOC
Not VOC

Not VOC
Not vCC
Not voc
Not VOC
Not VOC
Not VOC
Not voc

5.37E'-05

3.l5E-09
2.86E-10
1.03E-07
6.34E-t0
4,00E-r0
l_958-m

ND
t.l7E-09

ND
1.E8E-08
1.29E-08
2.19E49
8_64E48

ND
r.16Lm

ND
7.94E-08
3.35E{7
5.02848
2.87848
5.5?E-O8
1,89E-tD
2.23E44
3.44E-09
6.80E- 10

ND
638E-lO
9.79E4'7

L9?E-06
ND
ND
ND
ND

5.60E-Ot
itD

5-58E-{}7
4:7gE-A',l
1.43E,05

ND

ND
ND
ND
ND
ND
ND
ND

l,93E-05

5.10E-07
l olE45
2.86844
9.608 06
2.96E-04
1.03E-04

ND
2.128-0s

ND
4.14E-O8
I.89E-04
1.618-07
5,01E-O1

ND
1.25E-04

l.D
3.4r808
L23E44
9.?1E45
Ll3E-04
1.33E04
2.36E-05
6.38E-07
3.90E-05
t.4'tE-06

ND
1.25E-04
1.23E{6

7.67E-04
ND
ND
ND
ND

Not VOC
ND

Not vOC
t;73E44
Not VOC

ND

ND
ND
N1l
ND
ND
ND
ND

1.24E-03

5.t38-0?
1.01E-05
2.868-04
9.60E-O6
296E-04
1.038-04
2,7'tE-08
2.t2E-05
5.09E-09
6.028-08
l-89E-04
1.63E-07
5.95E47
4.428-12
7,268-04

NA
1.19E-07
1.2?E{4
9;72E-Os
l. l3E44
t.33E-04
2.378-O5

3.90E-0s
1.48E-06
9.39E-r2
l.25E,M
2.2tE46

8.06E-04
1.96E-06
1,50E-07
7.90E-01
7,01E-07
8.38E-06
l. l3E 06
L708-06
t-93E-M
1.47E-05
I i'tE46

9.29L03
3.658-04
4.28E 04
4.26E-06

NA
4.42E-06
1.52E-04

1.36E-02

ND = Cldical tut deLcred d .'* siE?hd b 'rrliE

Not VOC = Chnic.l k nat whlilb.

TRIS ENVIRONMENTAL



TABLE 7-8: SITE DEVELOPMENT CANCER RISK ESTIMATES
Future Port ofOakllnd Field Support Serylces Complcx
2225 and 2277 Seventh Street
Oaklen4 California

ND = Chdisl rct dd.t d n, m.diM.
NC = Chmi€l tror dEidftd ! ffiinoso.
NA - Nd .ppli.*k.

Chemical

Future Land Us€

On-Site Commercirl Worker

Soil Cas
Pathway

Soil Pathwa!
Groundwater

Prthway
Total Risk

Vapor
lnhalation

Vapor
lnhalNtion

Vapor
Inhslation

Volatile Organic Compounds
l,l-Dicl orcetlEne
| ,1 -Dichlomethylene
1,2,4-Timethylbenzene
1 ,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzen€

Berzene
Chlorob€!zene
Chlomethane
cis- 1,2-Dictlo.oethylene
Dijsopropyl ether
Ethylbe!zetre
Freon I l3
Isopropylbenzene (Cumene)
Methane
Methyl ted-bufyl elher
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
b:ans- 1,2-Diclrloroethyleoe
Trichlomethylene
Trichlorofluoomethane
Vinyl chloride (cNoroethene)
Xylenes
Semi-Volatlle Compoulds
2-methylmphthalene
Acenaphthene
AnthEcene
Benz(a)anihracene
Chrysene
Dibenzofurzn
FluorantheTle
Fluorene
Naphthalene
Phenandreie
Plrene
Metals
A$e c
Barium
Cadmium
Cobalt
I-ead
Molybdenum
Vanadium

Cumulative Cancer Rbk

ND
ND
NC
ND
ND
ND
ND

l.0tE-06
ND
ND
NC
ND
NC
NC
NC
NC

1.39E-08
ND
ND
NC
NC
ND
NC
ND

2.06E-09
NC

2.16E-08
NC

ND
ND
ND
N-D
ND
ND
ND
ND
ND
ND
ND

ND
ND
NID
ND
ND
ND
ND

1.05E-06

ND
7.80E-08

NC
ND
ND
NC
NC

4.91E-08
NC
ND
ND
ND
NC
ND
NC
ND

5.008-10
NC
NC
NC
NC

2.62F'-07
NC
ND

4.448-09
ND
ND
NC

NC
NC

NotVoc
Not VOC
NotVOC
Notvoc
NotVoc
NotVOC

NC
NotVOC
NotVOc

Not VOC
Not VOC
NotVOC
NotVOC
Not VOC
Not VOC
Not VOC

3.94E'-07

5.92E-10
5,608-0E

NC
2.028-09
1.86E-08

NC
ND

5.83E-08
ND
NC
NC
NC
NC
ND
NC
ND

5.958-10
NC
NC
NC
NC

t.7|E-\',t
NC
NC

3.658-09
ND

l.7lE-06
NC

NC
ND
ND
ND
ND

Not VOc
ND

Not VOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND

2.02E-06

5.92E-10
1.34847

NC
2.02E-09
1.86E-0E

NA
NA

r.12E-06
NA
NA
NC
NA
NC
NC
NC
NC

1.50E-08
NA
NA
NC
NC

4.328-07
NC
NA

1.02E-0E
NC

t.748-06
NC

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

3.47E-06

P l g c l o f l lRIs ENvTRoNMENTAL



TAELE 7-9: SITE Df,VELOPMENT NONCANCER HAZARD INDICES

fdrre Port It Oaklrnd Fi.ld Support Servicca Complex
tUls rDd 27? ScYenth Street
O.lLrdn Catifornia

Chemical

Future Land Use

On-Site Commereial Worker

Soil G!$

P.thway
Soil Pelhway

Grourdwatar
Pathway

Tolrl
Nonar[ccr HlVapor

lnhalal{on
Vapor

l haletion
Vrpor

lnhalation

Volatile Org$nic Compomdr
I ,1 -Dichloroethane

I , I -Dichloroethylen€

1,2,4-Tdmethylbenze[e
1,2-Dichloroethane
I ,2-Dichloroprop&ne
1,3,5-Trimethylbenzene

Benzene
Ctilorobenzene
Chloroethane
cjs-1,2-Diohloroethyl€ne
Di-isoFopyl ether
Ethylbenzene
Fr€on 113
lsopropylbenzene (Cumere)
Me&ane
Methyl tert-butyl efter
Naphthalenr
n-Butylbenzene
N-propylbenzene
sec-Bulylberueft
Tenachlmoethylene
Toluene
t ans- 1,2-Dichk'roethylene
Trichlorosthylene
Trichlorof luoromethane
Vinyl chloride (chloroethete)
Xyletres
Semi-Volatilc Compotlxds
2-methylnaphthalete
Acenaphthene
Anthraceoe
Benz(a)anthEcene
Chrysene
Dibenzo6rran
Fluoranthene
Iluorefle
Naphthalene
Phenanlhrene
Py.ene
Metals
Arsenic
Barium

I Cadmium

t : "T^
I L€ao

lMolybdenum
lVaradium
I CumulaliYe Non{anaar
I lhzrrd Indcr

ND
ND

LD6E-06
ND
ND
ND
ND

2.83E45
ND
ND

7.078-M
ND

2_82E-06
4.12E-08
2.268-0E

NA
2.t7E-O5

ND
ND

1.?4E{6
1.47E-06

ND
6.85E-07

ND
5.17E-07
8.768-0E
?.86E-07
2.54E-06

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

6.208-05

ND
6,24E-05
| _6 | E-04

ND
ND

5.46E-M
5.E28-06
8.02E-05
2.14E-06

ND
ND
ND

r.45E-06
ND

3.238-05
ND

3.40E-07
4.84E-04
1.92E-04
1.96E-04
2AqE-M
I.368-04
l.5JE-05

ND
7.258-06

ND
ND

8.51E-06

5.?8E-03
1.43E-05
NotVOC
Not VOC
Not VOC
Notvoc
Not VOC
NotVOC
2.04E-03
Not VOC
Not VoC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

9.528-03

2_03E-06
4.488-05
1.11E-03
5.628-05
|278-03
3.99E44

ND
9.52E-05

ND
2.05E-m
'7.118-M

6.02E-07
2.008-06

ND
2.76E-03

ND
4.058-07
6.5'7E-04
7;t4E-04
3-98E-04
5.108-04
8.858-05
2.82E06
|,47F+4
5.96E-06

ND
6.22E-04
4.55E-06

2.618-03
ND
ND
ND
ND

Not VOC
ND

Not VOC
9.77E-04
Not vOC

ND

Nf)
ND
ND
ND
ND
ND
ND

t298-m

2-03E-06
t.078-04
t.288-03
5.62E-05
1.27E-O3
9,45E-(X
5.828-06
2.O4E-Oa
2.14E-06
2.05F-O't
7.71E-M
6.02F47
6.2'1E46
4.128-08
2.19F-01

NA
2.248 -05

l -t 4E-03
5.66E-04
5.958-04
'7.59E-04

2.24E-M
1.90E-05
|.4TE-04
1.38E-05
8.?6E-08
6.228-M
1.56845

7.90E{3
1.43E-05

NA
NA
NA
NA
NA
NA

2.988-03
NA
NA

NA
NA
NA
NA
NA
NA
NA

7.25D42

l*S=' ClFi.l m. dd€crcd s '81 srnded i'r R'ilim.

il&A V{{ - {$.nial h et volrrile.

6rhroirbistiKurr*r{.iFdl7rbsr_@r.16
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TA.BLE 7-10: BASf,LINE EXPLOSIYE HAzAf,D ESTIMATES
Future Port ofOakland Field Support ScwhG Complex
2225 and 2277 Scventh Street
Oaklrnd, California

f,xDlosirc Tltcahold
On^Slte Constructionworker O6-Site Commcr.irl Worker Onsite Intrusive Worker

Ambient Air
Ratio to
Explosiv€
Threshold

Indoor Air
Ralio to

f,rplosive
Ttrcrhold

Ambient Air
Ratio to

Explosivc
Threihold(mdml llourcr

Vrpor
Concentrstion

(ms/m')

Vrpor
Conccntrrtion

(md#)

Vspor
Co|rcentration

(ngm')

Volatile Orgsnic Compounds
Methane
Petroleum Htdrocarbons
IPH-Diesel
T?H-Gasoiine

8.208+01

6.518+04
1.40E+04

z
3

1.4'7E-02

1.16E+04
5.45E+00

r.79E46

1.79E-01
3.89E-04

439Eln

t.83E+03
L08E+00

5.35E"06

2.AtE42
1 .'7 tE45

5.888{4

1.168+04
5.388+00

7.17E-{8

1.79E-01
3.838-04

Nglq The explosive thresholds in€orponle a saf€ty factor of4 (i-€. 25% of the Lower Explosive Limit)

Souces:
l. National tnstirute of Health fNIOSH). 2 )2. lrromational Chemical safety Card 0CSC|0206). httP/www.cd€.8ov/niosh/ipcsneng/n€ng029l'htn{'

2. walt€rs Forensic Engineering. 2002. http://www.cdc gov/niosh/iPcmeig/neng029l-hfnl'
3.NationalInstituteofHealthCNIOSH)OnlirePockctcuidetoChemicalHazards.2002. http://www.cdc.gov/niosh/nPg/npgd0299 html

l:\PonorrLnd\?thsMHR-A\.&i-PohTtist h{srn .
IRIS f,N\4RONMENTAL



TABLE ?-11: BASELINE EXPLOSIVE HAZAnD ESTIMATES

Future Port ofOakland Field Support Scrviccs Complsr

2225 ard 2277 SeveDth Str€et
Oakland, Calilornia

Chenictl

ExplosiY€ Thrcshold
On-Sit€ Comm€rci9l Worker

Indoor Air
Ratio to

Explosive
Threshold{ln{r'i Source

Vapor
Coocerfration

(mslnf)

Vol.tlle 0rganic Compounds
MeihaDe
Petroleum Hydroaarbons
TPH-Diesel
TPH-Gasoline

8,20E+03

6.51E+04
1.40E+04

I

2
3

4,39F-02

2.55E+02
3.72E-01

3.918-03
2.65E-05

NEq The explosive thresholds incorpotate a safety factot of4 (i.e 25% ofthe Lower Explosive Limit)

Sources:
L National I$titute ofHealth {NIosH). 2002- lat€mational Chemical Safety Cad (ICSC: 0206), http://www'cdc€ov/[iosh/ipcsnen9!eD80?91 htn]

2. Walters Forensic Engineering. 2002. http://www cdc.goY/Diosfuipcsnens/reng029l 'htrnl'

3. Natiofial Institute ofHealth (NIOSH) OnliN Pocket Guide to Chemical Hazards. 2002. httP://www,cdc.gov/niosvnpg/4gd0299 hftl

IRTS gNVIRONMENTAI.



Site Location Map
Future Port Field Support Services Complex
Oakland, California

IRIS ENVIRONMENTAL
1615 A.oodwot Suit€ lOOf, Ooklond. ColifdniE 9,1612



" 
i 

E
3

;9
;E

! 
' 

E
e

 !i 
.F

.c
- i 

*e
 

H
E

 
s

e
c

 i e
t sie

 5c
:€

 3*g
 *E

i 5s
E

 
@

": 
$

 
e

26Eb

EI

E
!

?
*

8
A

-^
6

:E

:! 
=

E
;6

6
t:

r
A

d

?
;N

x
.d

 
P

;!e
6

E
N

A
o

,,/ l; 
1

t/ 
.'=

t'

ia
f

r+
s_

'".:.:..'

l' 
i 

J'-*----a
a

--1_.- 1.". u f,, 
i

'.:::l t.: 
:r; 

I 
F

r 
. 

A
 

'' e
l! 

=
, 

!- 
i

i ,I 
F

 "g
'I't

i' 3
'.'i _'lF

F
-.* 

rL
,t

:'F
 

lE
 

/
I 

'i
Ii 

b
 

i_
 

i 
p

 
:

i 
5

 
a

E
 I' 

E
 

E
* 

r E
 " i 

i
. 

F
 

@
g

 
=

 
'i 

r 
z

 
/

! 
^

{ 
e

p
 

- 
3

-g
 

i

, 
ir 

,tt 
?

' 
i

-"E
re

l 
.=

,ts'=
 l" 

t 
/

E
l 

icl 
*"e

 
1

'l 
i

=
*l 

l"l 
- 

a
 

l : 
l 

i

i 
I [e

 
I'i 

,\
I 

l* 
I* 

/\_
!ll 

/(6

I 
L

.-.r 
l'i 

i 
$

6
q

i.f 
rlr 

l3
\ i

i 
'l 

'-i 
. 

t 
I 

r
I 

s-lc=
 F

l 
d

' 
I 

I 
/

i I 
E

'IP
E

{ 
E

I- 
A

I 
r 

li 
o

 
/ 

O

;t1
4

,!L

E
-t8

.+
 

E
l' 

u
| 

- 
l:.r 

-t::. 
I 

o
'l-l 

t.t
ill2

 
ltr

I 
I 

I. 
r 

I
-/rD

i 
'l 

- 
l" 

, 
, 

E
iltB

/6
llr

ld
l,,

i 
|i' 

I'L
,\

r 
I 

S
 

lt 
/\

illz
L

I 
t"A

l:.:

' r:'.
l,:

,,i

.:i:
'ili:

'a
l:

:'lll
; '!'

iri.:,1

II

F
r-.r.,. 

{' 
L

--i 
s,

,:1
,

\i

\!
: 

g
 

'\..- 
i

rtr\
.;,i., 

E
 

"r.. 
i

b
\. 

I
E

'r
e

 
":i

-l-- 
| 

I 
i 

i/
E

E
II!,

.E
ri

\i/
\,1

gIE
AI.,, 

g

B
- 

F
e

E
?

 E
ro

,-r t

2
E

>
:

z
a

E
d

>
3

z
i



IrE
>

,
lib

F
| 

5
 e

":1

i{&
d

iI

{

!/,

sx

lr_(4

lt

rl

IIIIIII-lH
I

2
.lt

e
lr

6
 ts

c

''s

st$
 

E
t3

 
?

"i 
-l 

t
q

H
 

$
 

4

"
J

. 
: 

9
l- 

t 
I

t3

5
=

.\.
b

! 
\

.{
 

6

;i 
c

i Ie
 is

- 
.-ft 

-,$
H

'- iY
 

'?
g

H
i iE

 ;I
it 

E
 

r
,1

5
 -{ 

'r(
q! $F

 EE
B

g
 H

c
 lo

A
: ii 

E
E

$E
 Es 3g

O
+

Z
E

5
*

xiq
-3

O
n

F
ffi

ililrl
iIt
qq4 |
;fi$E

oe
fi,

lJ-

Eo Icl

ao

l5lr-z

l6l5t(Jaaid

-9Eo(JIIu)Ea
-

v, 
(,

a ,-^
ii 

"'

E
E

:'tu

E
E

iE
te

Ie
; 

.:! 
N

 
('

E
*c

.ro
*9

E
c

S
fN

d

.;s
<

g
F

T
B

z
i

r.i o

>
E

z
4

tr8
>

;
z

=
E

l 
;.

a
E



t--

+bo(D
.oa)()G

I
()

'1
1

Ea?c\|

e..l

+c.l

qc.I

Eat't:a{)
.a0l:il

z
l

LAnal

EU
J

trzv,3{ll-'4oulElQEf-)ootr

->+
<

tr;

z
\

=
4

7
8

v
z

a
ii 

ei
0

a
 

ii'

l{/}

o
p

r
2

--
8

*
E

Z

rtz
o 

u.l
*+F

6

3
r 

' 
ll_

i
u

i**i'll I 
s I rE

 r
$

$
si 

l-il'l Fl=
lisl,

[F
s$

 
ru

sF
siill;F

--''' 
s ffsg 

iE
E

F
I 

H
 l*l**l

r>
l- 

**s""r lH
l - L

I ii
t ,,' " 

- 
-,;--=

- 
------- 

' 
''

," 

""' ''"' 

"n 
ooun 

.---- 
----

'-' 
i:" 

]' 
>

i
g

r 
,- 

1
;i-\* 

^..,, '.,, 
, 

---_

- 
I 

,, '--\r"- 
''t' 

s
i 

;; 
/

"''..- E
ir ;. ,l 

',- T
,,t.t\ .,,. 

, 
-^ 

/
\rt*, 

,,- 
:* 

/
;. 

l't,, 
.,'1

 ":s 
'-, '"

a
?

 
i 

"\tt 
r' 

/
B

--;+
- 

=
- ,' ' 

I '' .ij 
/

' ,{[:{=
+

.=
 

1
 

i

,#
#

'','I;r-v/
:/f,'f #' 

/
5

:i.! q
 

j- 
,/

i'l 
-;' 

/
f 

i 
' 

/
ti 

/
*t 

/

l,',8
z

+
! 

/ 
8

 
K

- 
;

-.--*'.'
o*\=

-
{.\.-.,

*il 
i

---.$
 

";.
'i 

i;
:

,, 
.-.,,'' 

:t tii 
J

, 
t:. 

.,i
!* 

:' 
*t 

\ 
/

:! 
'*

 
t' 

/
t

u
/

/

,/
=

-;:-'l

!/

5
R

E
(4

6
E

Y
F

:9s*9
z

e
rE

 
X

E
9

 
6

;=
 

E
E

E
ie

<
H

;*,E
Z

e
=

t-
:L

=
u

)

k
6

=
X

E
x

4
=

">
t:t9

9
rE

H
B

e
q

H
Z

trZ
A

9
s

h
=

l:6
U

i6
6

o
o

d 
Lll 

l! 
u, 

a1 
-

. 
,.: 

:..
:- 

lt^
, : 

;E
' 

;l 
o

,
'i 

. 
t 

z

ii 
P

a;

/:.\,

tI 
:t'-....

i

'::

*-* 
r,.;

;:,\ l.

":' J,6..'
.:'/,
i'6

 
"/

i.{-.

tZ2
i;

i\;
!tz

t

g
$

LL

I!0i]

zEdq)Eo

Noo(\l

E
;-lg

u
r>

F
EE
O

O
s

)
€

.8
sr
E

U
)

.u
F

a
6

i.
s

E
 

P
=

 
o

;
ii!::
l!-

=
9

X
c

9
6

E
_

B
F

.3 H
-v

F
--9

E
b

h
=

E
 

=
-

-
v

F
{E

€
e

i$
r

<
E

z
e

z
x

&
a

>
;

ftB
F

I;
a

z
F

'3t
o

o



5Eb
-.E

g
o

iF
6

 
b

iE
a

! 
6

E
 E

fr
>

. i<
; 

E
:

g
e

g

a
-

E
I

zaI

!

;ta
9

#
E

!
E

5
:

E!
d

E
€

6
 i;

,i

Pa
l,n

gEEg3:l"l6

EE
t

.tb

!@€
E

!5

5
g

E
E

E
:F

6
 

E

:5
lq

!tF
E

F
: 

R
 =

S

<
;

F
€

Z
E

>
E

z
t

>
.e

Z
E

rrl d
a

tI



APPENDIXA

PHASE II ESA SAMPLE DATA TABLES
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Enyironmentel Site Assessmcnt
Future P0rt Field Support Services Complex
Port ofOakland
Oakland, CaliforDia

LOCATION
MATRIX
COLLECTION DATE
DEPTH{I)
UNITS

MFC-01

Soil
3t2'1t2002

1 .0

MFC-OI
Soil

3t2'7 /2002

2.0

MFC-01
Soil

3D7 n002

4.0

MFC-02
Soil

3t2',7 t2002

1 .5

MFc-02
Soil

3t2'7 t2002
4.5

MFC-02
Soil

3t2'7 n002

5 .5

1,1,12-Tefachloroethane -- < 5.0 < 5.0 -- < 5.0 < 5 0

1,1,1-Trichloroethane - <5.0 <50 -- <5-0 <5{J

1,1,2,2-Terachloro€thane -- <5.0 <50 -- <50 <50

1,1,2-Trichloroethane -- <5.0 <50 - <5.0 <5-0

l, l-Dichloroethane -- <5,0 <5.0 - <50 <5-0

l,t -Dicbloroethene -- 8.1 < 5.0 -- < 5.0 < 5-0

1,l-DichloroproFene -- <5-o <5.0 - <50 <5-o

1,2,3-Trichlorobenzeoe -- < 5.0 < 5.0 -- < 5.0 < 5 o

I2,4-Trichlorobenzene - <5.0 <5.0 -- <5.0 <5o

I2,4-Trimethylbenzene -- < 5.0 < 5.0 -- < 5.0 < 5 0

1,2-Dibromo-3-chloropropane -- < 50 < 50 -- < 50 < 50

l,2-Dibromoethane -- < 10 < l0 -- < l0 < 10

l2-Dichlorcbenzele -- < 5.0 < 5.0 -- < 5.0 < 5 0

l,2-DictLloroethatre -- <5.0 <50 - <5.0 <50

l,2-Dichloropropane -- <5.0 <50 - <50 <50

1,3,5-Trimethylbenzeie -- <5.0 <50 - <50 <5-0

l,3-Dichlorobenzene -- <5.0 <5.0 -- <50 <5-0

l,3-Dichlomprcpane -- <5.0 <5.0 - <50 <50

I,4-DichlorobeMene -- < 5-0 < 5.0 -- < 5.0 < 5 0

2,2-Dichloropmpane -- < 5-0 < 5.0 -- < 5.0 < 5 o

2-Butatrone(MEK) -- < 50 < 50 -- < 50 < 50

2-Chloroetlrylvinyl ethe! -- < 50 < 50 -- < 50 < 50

2-Chlorotoluene -- < 5.0 < 5.0 -- < 5.0 < 5 o

2-Hexanone -- < 50 < 50 -- < 50 < 50

4-chlorotoluene -- < 5.0 < 5.0 -- < 5-0 < 5 0

4-Methyl-2-penlanone (MBK) -- < 50 < 50 " < 50 < 50

Aceton€ -- < 50 210 "' < 50 < 50

BenzeDe <0.0050 7.6 <50 <0.0050 <5.0 <5'0

Bromobenzene -- <50 <50 _- <5.0 <5_0

Bromochloroflethane -- <20 <20 -' <20 <2o

Bromodichloromethane -- <50 <50 - <50 <5'0

B romo fo r rE  - -  <50  <50  - -  <50  <5 '0

tsromomethane -- < 10 < 10 __ < 10 < l0

Carbon disulf ide -- <5.0 <50 -. <50 <5'0

Carbon teEachloride - <5.0 <5.0 - <50 <5-0

Ch-torobenzene -- ?,8 < 5.0 -- < 5.0 < 5 0

Chloroethane -- < 10 < 10 -- < l0 < l0

ch lo ro fo rm  -  <5 .0  <5 .0  - -  <50  <50

Chloromethane - <10 <10 - '  <10 <10

cis-1,2-Dichloroethene - <5.0 <5.0 -- <5.0 <5-0

cis-1,3-Dichloroptopene - <5.0 <5.0 -- <5.0 <5-o

Dibromochloromethane -- < 5.0 < 5.0 -- < 5.0 < 5 0

Dibromomethane - <10 <lO - '  <10 <10

Dichlorodif luommethane - <10 <10 -- <10 <10

di-lsopropyl Ether (DIPE)

Ethanol
Ethyl ten-Butyl Ether (tTBE)
Ethylbenzene < 0.0050 <5.0 <5.0 <0.0050 <5-0 <50

Hexachlorobutadiene -- < 5.0 < 5.0 -- < 5.0 < 5 0

Isopropylberzene -- < 5.0 < 5-0 -- < 5-0 < 5 0

Methyline ohloride -- < 5.0 < 5-0 -- < 5.0 < 5 0

I\, frBb -- <5.0 <5-0 -- <5.0 <50

(Conti uet)
Naphthaleqe
n-Butylbenzene -- < 5.0 < 5.0 -- < 5.0 < 5 0

n-Propylberuene -- < 5.0 < 5.0 -- < 5.0 < 5 0

pJsolropyltoluene -- < 5.0 < 5.0 -- < 5.0 < 5 0

i."-Butylbetn*tr" -- < 5.0 < 5.0 -- < 5.0 < 5 0

t
rris\porr ofoakland\Tso#19/PbasellReponwocs-soil - Table 5 Page 1 of 50 IRIS ENVIRONMENTAI



TABLE 5: SOIL CHEMICAL TEST RESULTS - volstile Organic Compounds
Phase II Envirotrmetrtel Site Ass€ssmeni
Future Port Field Support Services Complex
Port ofOaklard
Oaklard, California

LOCATION
MATRJX

COLLECTION DATE

DEPTTIIT}

tefl-Amyl Ethyl Ether (TAME)
telt-Butylbenzene
Tertiary Buiaflol C[BA)
Tetrachloro€thel€
Tolu€a€
trans- 1 2-Dictlometlene
trans. 1,3-Dichloropropene
Tdcl{oroeihene
Trichlorofl uoromethane
Trichlorotrifl uoroethane
ViDyl acetat€
Vinyl chloride
Xylenes (Total)

MFC-02 MFC.02
5() DOll

3/27t2002 3D7t20U

MFC-01
Soil

3/21n002
1.0

MFC-01

Soil
3t21/2002

MFC-01
Soil

3D1/2002

MFC-02
Soil

3/21/2002
1.5 4.5 f , J

LT{ITS ps,&s ttg/ke ug&s Fslke Isf.s ps/kg

-  <5 .0  <5 ,0  - -  <5 .0  <5 .0

2.0 4.0

< 5.0 < 5.0

< 5.0 < 5.0
a2 < 5.0

< 5.0 < 5,0
< J.0 < 5.0
1.9 < 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

. o.ooso

< 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
< 0.0050 < 5.0 < 5.0

Notes:
(l) Soil samples collected in six-
i{ch nrbes begin4ing with the depth
indicated h feet below groutrd
sufa,re (bgs)

Samples were aDalyzed for Volatil€
organic Colrpounds CVOCS) by
EPA Method 8260 (B).

-- : Not Aralyzed

pglkg = micrograms per kilograrn

Iris\Port of Oakland\Tso#l9fhaselkportvoc!-soil - Table 5 Page 2 of 50 IxIs ENVTRONMENTAL



TABLE 5: SOIL CIIEIvIICAL TEST RxSULTS - volatile Organic Compounds
Phas€ II E||vironmental Site Assessmetrt
Future Port Field Support Services Complex
Port of Oakland
Oaklrnd, Californir

LOCATION
MATR]X

COLLECTION DATE

DEPTH{I)

UNITS t!*tke $g.tkl pelkg ltdke |rai}.g $gtkg

MFC.O3
Soil

3n7n002
t . f

MIC-03
Soil

3/2',7 /2002

MTC.O3
Soil

3t27 /2002

MFC-04
Soil

3Ut2002

5,0

MFC-04
Soil

3/2',7 /2002

8.5

MFC-04
Soil

v27n0u2
1 1 . 0

1,i,1,2-Tetrachlorcethane
I,1,1 -TrichloroetlEre
1 , I r,2-Tetrachloroethane
I,I,2-Tricl orcethane
I , I -Dichloroethane
I , 1-Dichloroethene
1 , 1 -Diclloropropene

1,2,3 -Trichlorobenzene

I :,4-TichlorobeDzene
1,2,4-Trimetlrylbedzene
1,2-Dibromo-3-chloropropane
I ,2-Dibrornoetbane
1,2-Dichlorobenzene
I ,2-Dichloroethane
1,2-Dicbloropmpane
1,3,5-Trimelhylbenzen€
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-DichloropropNne
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chloroiolu€ne
2-Hexaaone
4-Chlorotoluere
4-Methyl-?-pentarcDe (MBK)

Benzene
Bromobenzene

< 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
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0':lo

< 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
<50
<  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
<  l 0

. t.o
< 5.0
< 5.0
< 5.0
< 5.0

< 10

< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0

l9
< 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
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  1 0
< 5.0
< 5.0
< 5.0
<  l 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
< 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
<  t 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
<  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
<  i 0
< 5,0
<  l 0
< 5.0
< 5.0
< 5.0
<  1 0'l'
<  5 .0
< J.0
<  J .0
<  5 .0
<  5 . 0

Bromoform
Bromomethane
Carbon disulfide
CarboD tetrachloride
Cbloroben7ene
Cbloroetbane
Chloroform
Ch loromethaDe
cis-1,2-Dicbloroetbene
cis- i ,l-Dic hloropropene --

Dibromochloromethane -

Dibromomethane
Dicl orodifluoromethane --

di-lsopropyl Ether (DIPE) --

Eftanol
Etlyl re(-Buryl Ether (ETBE)
Ethylbe$zene
Hexachlorobutadiene
Isopropylbenzetre
Methylene chlodde
MTBE
(Coninue.d)

3,500
< 5.0
<  5 .0
<  5 .0
< 5.0

NaphtJlalene
n-Buglbenzene
n.Propylbenze De
p-Isopropylroluene
sec-Ewylben7eDe

kis\Pon ofoa&land\Tso# I gPheselR€portwocasoil - Tablc 5

< 5.0 < 5-0
< 5.0 < 5-0
< 5.0 < 5-0
< 5.0 < 5-0

Page 3 of 50

<  l 0
< 5.0
< 5.0
< 5.0
< 5.0

<  1 0

< 5.0
<  5 .0
<  5 .0

IRIS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orga c Compounds
Phase II Environmental Site Assessment
Future Port Field Support Seryices Complex
Port ofOakland
Oakland, Califoroia

LOCATION
MATRIX
COLLECTION DATE

DEPTH{I)

3/2712002 3/27t2002 3t2712002 3/27t2002

8.5  11 .0

< 5.0 < 5.0

UNITS ti&&g pg&g pg.&e pg&g pg/kg pgkg
< 5 .0

1.5 4.5 7.5

< 5.0 <  5 .0
tefi-Amyl Edryl Elher ffAME)
[ert-Butylbeozetre
Tertialy Butanol ffBA) -

Tetrachloroethene
Toluene
trans- 1,2-Dichloloethene
trans- 1,3-Dichloropropene
Trichlomethene
Trichlorofl uoromettrane
Tdchlorotrifl uorcethane

Vinyl acetate
Vinyl chlo;de

MTC.O3
SoiI

< 0.0050

MFC-03 MFC.O3
Soil

3/21t2002

< 5.0
< 5 0
< 5.0

MFC-M
Soil

3D7 t2002

5.0

MFC-04
Soil

< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5 ,0
< 5 .0

MFC-04
Soil

< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
<  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 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 .U

- -  < 5 0
-- < 5.0

Xvlenes ffotal) < 0.0050 < 5.0 < 5.0

Not€s:
(1) Soil samples collected ia six-
inch lubes beginning with the depth
bdicated itr feet below gound
surface (bgs)

Sanrples were analyzed for Volatile
Orgaaic Compounds (VOCs) by
EPA Method 8260 (B).

- = Not A$lyzed

pg/kg = micrograms per kilo$am

Iris\Pon of Oakland\Tso#19,@hasellReponwocs'soil - Table j Page 4 of 50 IRIS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL TEST RESULTS - Volrtile Orgaric Compouods
Phase II Elyirotrmertal Site Assessment
Future Port Field Support Services Complex
Port of Oakland
OaklaDd, California

LOCATION
MATRJX

COLLECTION DATE

DNPTH 11)

UNITS pC/kC FCAC tlgke

MFC-05

Soil
3n6l20a

5.0

MFC-05

Soil
3t26t200?

8.0

MFC-05

Soil
3/26t2002

l l . 0

1, l, 1,2-Tefachloroethane
I,l,l-Tricl oroethane
1,1,2,2-Tehachloroethane
I , I ,2-Tdchlorcethane
I , I -Dichloroethane

1 ,l -Dichloroethene

1 , I -Dichlolopropene

1,2,3 -Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-TrimethylbeMene
1,2-Dibromo-3 -cblorupropane

1 ,?-Dibromoethane
I ,2-Dichlorobenzene
I ,2-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlombenzene
1 ,3-Diclloroprcpane
1 ,4-Dichlorobenz€ne
2,2-Dichloropropan€
2-Butanor4vlEK)
?-Chlomethylvinyl ether
2-Clilorctoluene
2-HexanoDe
4-Chlorotoluene
4-Methyl-2-pentaDotre (MIBK)
Acetone
Benzetre
Brcmobenzone
Brumochloromethare
Bromodichloromethane
Bromoform
Bromomethane
Cartondisulfide
Carto! tetFchloride
Cblorobenzene
Clrlorcethane
CblorofoIm
Chlorcmethane
cis-1,2-Dichloroethene
cis- 1 ,3 -Dichloropropene

Dibromochlorometha[e
Diblomomethane
Dichlorodifl uoromethane
di-lsopropyl Ether (DIPE)
Ethanol
Ethyl tert Butyl Ether (ETBE)
Ethylbenzene
Ilexachlorcbutadiene
IsopropylbeMetre
Methylene chloride
MTBE

< 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
<  1 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
<  t 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  t 0':i'
< 5.0
< 5-0
< 5.0
< 5,0
< 5,0

(Continkd)
Naphlhalene
n-Butylbenzene
n-Propylbenzerc
p-Isopropylroluene
sec -B utylbenzetre

Iris\Porr of Oakland\Tso#19/PhasellReport\Vocs-soil - Tablc 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 CEEMICAL TEST RESULTS - volrtile Organic Compoutrds
Phase ll Envirolmetrtal Site Assessmetrt
Future Port Field Support Services Complex
Port ofOakland
Oekland, California

LOCATION
MATRIX
COLLECTION DATE

tert-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tertiary Butanol CrBA)
Tetrachloroethene
Toluene
Eans-1,2-Dichloroethene
tansl,3-Dichloropropene
Trichlomethene
Trichlorofl uoromethate
Trichlorotdfl uoroethane
Vinyl acetat!
vinyl chloride

< 5.0 < 5.0

< 5.0 < 5.0
<  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

Xylenes (Total) < 0.0050 < 5.0 < 5.0

Notes:
(1) Soil sample,s collected in six-
inch tubes beginning witl the depth
indicated irl feet below gxoutrd
surface (bgs)

Samples were analyzed for Volatile
organic Conpounds (VOCs) by
EPA Me&od 8260 (B).

- = Not A.mlyzed

pg4(g = micmgrarns per kilogram

MFC.O5
Soil

3/26/2002

5 .0

Mrc-05
Soil

3t26D002
8.0

MTC.O5
Soil

3n6/2002
1 1 . 0DEPTHO)

UNITS
Styrene

FC&8 pc&c F9&C
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TABLE 5: SOIL CIIEMICAL TEST RESULTS - Volatile Organic Componnds
Pbes€ II Enyir0nmental Site Assessment
Future Port Field Support ServicB Complex
Port of Oakland
Oaklatrd, California

LOCATION
MATRIX

COLLECTION DATE

DEPTHO)

MFC46 MFC-07 MFC-07

Soil Soil Soil

3176t2002 312612002 312612002

Mrc-06
Soil

3t26t2002
5.0

MFC-06

Soil
3/26t2042

8.5 9.0 3 .0 5.0

UNITS trglg rgkg pg&e Fg/kg lglkg

1, I,1,2-Tetrachlomethatre
I,1,1-Tdchloroethane
I , I ,2,2-Tetrachloroethane
I , I ,2-Trichloroethane
I , I -Dichloroethane

I , 1 -Dichloroethene

I , 1 -Dichloropropene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3 -chloropiopane

1 ,2-Dibromoethane
I ,2-Dichlorobenzene
I ,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
I ,3-Dich,lorcbenzene
1,3-Dichloropropane
1+Dichlorobenzene
2,2-Dichloropropare
2-Butarctre(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluetre
2-Hexa.[one
4-Chlorctoluetre
4.Methyl-2-pentanooe (MIBK)
Acetone
Bmzele
Bromobenzene
Brcmochlorcmethane
Bromodichloromethaoe
Brcmofolm
Brcmomethane
Carbon disulfide
Carbon tetracl o.ide
Chlolobenzene
Chlorcetharc
Chlorofolm
ChloIomethane
cis- I 

"2-Dichloroethene
cis- 1 ,3 -Dicblo.opropene

Dibromochloromethaoe
Dibromomethane
Dichlorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Elhylbenzene
Hexachlorobutadiene
Isopiopylbenzene
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
<  1 0
<  5 .0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
<  1 0

.l.o
<  5 .0
<  5 .0
<  5 ,0
< 5.0

< 5.0
< 5.0
< 5.0
< 5.0

<  1 .0
<  1_0
<  1 .0

<  1 .0
<  1 .0 -  < 5 0

< 5.0
-- < 5.0
-- < 5.0
-- < 5.0
-- < 5.0
- -  <50
-- < t0
-- < 5.0
-- < 5.0
- < 5.0
-  < 5 0
- < 5.0
- < 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 'o
<  1 0
<  5 .0
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  t 0
<  1 0

.l.o
<  5 .0
<  5 .0
<  5 .0
< 5.0

< 0-0050

< 0.0050

.l.o
< 2.0

..
'Tu

< 2 . 0

.i.o
< 5.0
.. ' .0

<  1 . 0
<  1 .0
<2 .0
<  1 .0
<  1 .0
<  1 .0
< ?.0
< ?,0
< 2,0
<  1 .0
<  1 .0
.. ' .0

<  2 .0
< 200.0
< 2 . 0
<  1 . 0

< 0.0050

< 0.0050

<  1 . 0
lcohtinued)
Naphtlalene
n-Butylbenzene
n-Propylbenzene
p-IsoFropyltoluene
sec.Burylbenzene
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<  l 0
< 5.0
< 5.0
<  5 .0
<  5 .0

,l:
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<  t 0
<  5 .0
< 5.0
< 5.0
<  5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgrnic Compounds
Phase II Environmental Sit€ Assessment
Future Port Field Support Services ComPlex
Port ofOakland
Oaklatrd, California

LOCATION MFC-06

MATRIX Soil

COLLECTIONDATE 312612002

MFC-06
Soil

< 5.0

<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

MFC-06
Soil

< 2.0

< 50.0
< ,1.0

<  1 .0
< 1-0
<  1 -0
<  1 -0

< 5.0
<  3 ,0
< 2 . O

MFC-07
Soil

3D6t2002

3.0

< 0.0050

MFC-07
Soil

3D6t2002
5.0

3/26/2002 3126n002
8.5 9,0

UNrTs pe&s pdks usAg [s/ks Fg]g
3 t r € n e  - -  < 5 , 0  < 1 0  -  < 5 0

DEPTHO)

lert-Am)I Ethyl Elher (TAME)

ert-Butylbenzene
Tertiary Butanol (TBA)
Tetachloroethene
Toluene
tatrs- 1,2-Dichloroethene
tans- 1,3-Dichloropropene
Trichloroethene

5.0

Tdchlorotrifl uoro€thane

Vinyl acetate

Viryl chloride

xylenes (Total)

< 0.0050

< 0_0050 < 0_0050

.l.o
< 5 0
< 5.0
< 5.0
< 5.0
< 5.0
< 5,0
< 5.0
< 5 0
< 5.0
< 5.0

Notes:
(l) Soil samples collected in six-
irch tubes begirmiag with the depttr
indicated in feet below ground
suface (bgs)

Samples were analyzed for Volatile
Organic Conpounds (VOCS) by
EPA Method 8260 (B).

-- = Not Analyzed

pglkg = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Voletile Orgaric Compounds
Phase Il Environmentd Site Assessment
Futur€ Port Field Support Services Compler
Port of Oaklald
Oakland, California

LOCATION
MATRIX
COLL'CTION DATE
DEPTH{I)
UNITS lig&g Pg&g Pglkg Pgke Fglkg

1, 1,1,2-Tetrachloroethare
1,1,1-Tdchloroedane
I, I,2,2-Tetrachlorcetlane
1 ,1 ,2 -Trichloioethane

I ,1 -Dichlomethade

I ,l -Dichloroethene
I , 1 -Dichloroprcpene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trirnethylbenzene
1,2-Dbromo-3 -clloropropane

1 ,2-Dib.ofloethane
I ,2-Dichlombenzene
I ,2-Dichloroethane
I ,z-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichlolopropane
1 ,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
2-HexaDo{e
4-Chlorotoluene
4-Methyl-2-petrtatrone (MIBK)
Acetotre
Beozene
Bronrobe!zetre

MFC-07
Soil

3t26/2002
5-5

<  1 .0
<  1 .0
<  1 .0
<  1 .0
'-lo

MFC-07
Soil

3n6t2002
8.5

MFC,07
Soil

3t26t2002
9.0

< 1 .0
< 1 .0
< t ,0
<  1 . 0
< L 0

MFC-08
Soil

3t76t2002
2-0

l,sc-08
Soil

3t2612002
5.0

<2.0

' i:'
< 2-0

.-i.o
< 5.0
< t .0

. io
<  1 .0
< 2 . O
<  1 .0
<  1 . 0
<  1 .0
< 2.0
< 2.0
< 2.0
<  1 . 0
<  l - 0
<  1 .0

<2.0
< 200.0
<2.0
< 1 .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
<  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
<  l 0
< 5.0
< 5.0
< 5.0

<  l 0

. t-.0
< 5.0

< 2,0'-1',

<  l 0_0

.-i.o
< 2.0
< 5.0
'-10

<  1 .0
<  1 .0
<  2 .0
<  1 .0
<  1 .0
<  1 .0
< ?.0
< 2.0
< 2.0
<  1 .0
<  l - 0
<  1 .0

<2.0
< 200.0
<2.O
<  1 . 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
< 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
< 2 0
<  5 .0
<  5 .0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  l 0
< 5-0
< 5,0
< 5-0

< 5.0
< 5.0

Brorxldichloromethane
Bromofolm
Bromomethaoe
Ca{bon disulfide
Carbon tetrachloride
Chlorcbenzen€
Chloroethane
ChloDfolm
Chlommethane
cis-1,2-Dichloroethele
cis- 1 ,3 -Dichloropropene

Dibromomethane
Dichloiodifl uorometha.oe
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-But/ Ether (ETBE)

Hexachlorobutadiene
Isopropylbe|zene

Naphthalene
n-Butylbenzene
n-Propylbenzene
pJsopropyltoluene
sec-Butylbenzene

-  <  l 0 - -  < 1 0

: :  
'10

Methylene chloride -- < 5.0 < 5.0
MTBE <1.0  <5 .0  <1 .0  - -  <5 .0

-  < 5 0

-  <  l 0 - -  < 1 0
< 5.0
< 5.0
< 5.0
< 5.0

< 2.0

Page 9 of 50

< 5 .0
< 5 .0
< 5.0
< 5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Conpounds
Phase II Environmental Site Assessmetrt
Future Port Fleld Support Servicer ComPlex
Port ofOakland
Orkland, Crlifornia

3D6t2002 3n6/2002

2.0  5 ,0

UNITS pdks pslks Pg/kg P8^s s+.s
sryre i -e <1.0 <5o <1.0 - -  <5o

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

tert-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetrdchloroeftene
Toluene
tans- 1,2-Dichloroedlene
trans- 1,3-Dichloroprcpetre
Trichlomethene
Trichlorofl uoromethane
Trichlorotrifl uoroethane
Vinyl acetate
Viayl chloride

MFC-07
Soil

3t26t2002

5 .5

MFC-07

Soil
3/26/2002

8.5

MFC-07
Soil

3126/2002

9.0

MFC-08
Soil

< 0.0050

MFC-o8
Soil

< 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
..'..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

< 2.0

< 50-0
< l-0
<  1 .0
< 1 .0
< 1 .0
.. '.0

< 5.0
< 3 ,0

Xyletres (Total) <2.0 <5.0 <20 < 0.0050 <50

Notes:
(1) Soil sarnples collecr€d in six-
irch fi.rbes beginning with the depth
indicated io feet below groutrd
surface (bgs)

Saftples were analyzed for Volatile
Orgaaic Compounds (VOCS) by
EPA Method 8260 (B).

- : Not Analyz€d

pglkg : micro8rams per kilogram

Iris\Port of Oakland\Tso#I9/PhasellReportwocs-soil - Table 5 Page 10 of 50 IRJS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgaric Compounds
Phase II Environmertal Site Assessment
Future Port Field Support Services Complex
Port ofOaklrnd
Oakland, Califorlria

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)
UNITS

wc-08
Soil

3D6nO02
f - l

MFC-08
Soil

3/26t2002
8.0

MFC.09
Soil

3/26/2002

2.O

MFC.09
Soil

3/2612002

5.0

MFC-09
Soil

3t26/2002

5 .5

lg4(e |tgkC tLdk, !gr4 llgkg

1, 1, 1 2-Tetrachloroethane
1, 1, 1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethatre
1,1,2-Trichloro€thane
I ,l -Diclilorcethane

I ,1 -DictloDethene

I ,1 -Dichlorop.opetre
1,2,3-Trichlorobenzede
1,2,4-Tdcllorobenzene
1,2,4-Tridrethylberzene
I 2-Dibrofi o-3-chloroptopane
I 2-DibromoetttatE
I 2-DichlotobeDzene
1 '2-Dichlotoethane
1 ,2-DichloropDpane
1,3,s-Trimethylbenzctre
I ,3 -Dichlorobeuzene
I ,3 -Dichloioprcpane
I ,4-Dicblorobetzene
2,2-Dicblolopropane
2-ButanoneO{EK)
2-Chloroethylvinyl ethei
2-Cidorotoluene
2-Heunone
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)

Benzene
Brcmobenzene
Bromochlorctnethane
Bromodichlommethane
Bromoform
Brcmodethane
Carbon disdfide
CarboD tetoacbloride
Chlorobenzene
Chlorcethane
Chloroform
Chloromethane
cis- 1,2-Dichloroethene
cis- I 3-Dichloroprcpene
Dibromochlorcmethane
Dibrcmomethane
Dichlomdifluorcmetlane
di-Isopropyl Ether (DIPE)
Ethanol
Ethylle -Boryl Ether {ETBE)
Ethylbenzere
Hexachlorobutadiene
Isopropylbenzene
Methyleae ohloride
MTBE

<  1 .0
< t-0
<  1 .0
<  1 . 0
<  l _0

t:

<2 .0
'10

< 10.0

--
<2 .0

< 2 0
< 5 .0
< 1 .0

. lo
<  1 .0
< 2 . 0
<  1 .0
<  1 .0
<  1 .0
< 2.0
< 2.0
< 2.0
<  1 .0
<  1 .0
<  1 .0

.l,o
< 200.0
< 2.0
< 1 .0

.i.o

<  1 .0
<  1 .0
<  1 .0
<  1 .0
<  1 ,0

::

.-i.o'1.'

'Tt

< 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
<  i . 0
<  1 .0
<  t . 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
< 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
< J 0
<  5 .0
<  5 .0
< 2 0
<  5 .0
<  5 .0
<  1 0
< J.0
< 5.0
< 5.0
<  l 0
< 5.0
<  t 0
< 5.0
< 5.0
< 5.0
< 1 0
<  l 0

.l.o
< 5.0
<  5 .0
<  5 .0
<  5 .0

<  1 , 0
<  1 .0
<  1 .0
<  1 .0
<  1 .0

.-i.o
< 2.0

'To

< 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
<  1 .0
<  1 .0
<  1 .0

. i.o
< 200.0
<2.0
',:o

<  1 -0

lCoNiNled)

< 2.0

Naphthalene
n-Butylbenzene
n-Propylbenzene
p-Isopropyltol!ene
sec-Butylbenzene

. ,.0

IRIS ENVIRONMENTAL

<2.0

r a t s ! r r w r  J w

<  l 0
<  5 .0
< 5.0
< 5.0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgaoic Compornds
Phase II Enviroomeltal Site Assessment
Future Port Field Support Seryices Complex
Port of Oaklatrd
Oakland, California

3t26t2002 3n612007

5.0  5 ,5

UNITS trl/K9 PEtke Pglkg PE&E ttgkg
- l  '5 t r  <1 'o

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

tert-Amyl Ethyl Ether CIAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetmchloroethene
Toluene
hans-1,2-Dichloroethere
hans-1,3-Dichlorcprcpene
Trichloroethene

MFC-08 MFC-08 MFC-09
Soil Soil Soil

3t26t2iv 3t26t2002 3126/2002

5.5 8.0 2.0

< 50.0
< 1,0
< 1 .0
< 1 .0
< 1 .0
< 1 .0

.l.o
< 3 .0
< 2.0

. io.o
<  1 .0
<  1 ,0
<  1 .0
<  1 .0
' . :o

<  5 .0
<  3 .0
< 2.0

. o.ooso

MFC-09
Soil

< 5.0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5.0
<  5 .0

MFC-09
Soil

< 2.0

< 50,0
< l-0
<  1 .0
< 1 .0
< 1 .0
< 1 .0

.l.o
< 3 ,0
< 2.0

<2,0  <  2 .0
-- < 5.0

Vinyl acetate
Vinyl chloride
Xvlenes (Total) < 0.0050

Not€s:
(1) Soil samples co ected in six-
iDch tubes begimitrg with the depth
indicated in feet below ground
surface (bgs)

Samples were analyzed for Volatile
Organic Compounds (vocs) by
EPA Method 8260 @).

- =Not Analyzed

plglkg = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Envirotrmeltal Site Assessment
Future Port Field Support Services Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX

COLLECTION DATE

DEPTHO)

UNITS pglkg pe4Ks r\ilW $gtue Pgke

MFC.IO
Soil

3D1D002
1 , 5

MFC-10
Soil

3t21njm
5.0

Mrc-l l
Soil

3/27 t2002
l . l

MFC.I I
Soil

v2'7n002
4,0

MFC- t2
Soil

3D7 t2002

1.5

l,l,i,z-Tetmchloroetharc
1 ,1 ,1-Trichloroed|ane
1,1 2,2-Tetf,achloroethane
1 , ! 2-Trichloroethane
I , I -Dichloroethare

1 , 1-Dichloroethene
1 , I -Dichloropmpetre

1 ,2,3-Tdchlorcbenzene
1 ,2,4-Tdchlombenzene
1,2,4-TrimethylbenzeDe
1,2-Dibromo-3-chloropropane
I ,2-Dibromoethane
I ,2-Dichlorobenzene
I ,2-Dichlorocthane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
I ,4-Dichlorobellzene
2:-Dichloropropane
2-Bubrone(MEK)
2-Chloroethylvinyl €ther
2-Chloroioluene
2-Hexaaone
4-Chlorotoluene
4-Methyl-2-pentaoone (MBK)
Acetotre
Benzetre
Bromobenzene
Brcmochlorom€thane
Bromodichloromethane
Bromoform
Bromomethane
Carborr disulfide
Carbon tetachloride
ChloroberEene
Chloroethane
Chlorofolm
Clloromethane
cb- 1 ,2-Dichlorcethene
cis-I,3-Dichloropropene
Dibrcmocliloromethane
Dibromometha[e
Dichlorodifl uoromethane
di-lsopropyl Ether (DPE)
Ethanol
Eftyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlo$butadiene
IsoFopylbenzene
Methylene chloride
MTBE

< 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
<  l 0
< 5.0
<  t 0
< 5.0
<  5 .0
<  5 .0
<  1 0
<  l 0

.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
< 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
<  l 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
<  1 0

.l.o
< 5 .0
< 5 .0
< 5 .0
< 5 ,0

< 0.0050

< 0.0050

(Continued)
Naph&alere - -  < 1 0
n-Butylbenzene
r-Propylbenzene
p-Isopropylioluene
sec-Butylbenzene
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<  5 .0
<  5 .0
<  5 .0
<  5 .0

<  I 0
< 5.0
< 5.0
< 5.0
< 5.0
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TABLE 5r SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II Environmertal Sit€ Assessment
Future Port Field Support Services Complex
Port ofOakland
Oaklatrd, California

LOCATION
MATRIX
COLLECTION DATE

DEPTHC)

tert-Amyl Ethyl Ether ('TAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetachlorcethene
Toluene
I'.ns- 1,2-Dichlomethene
fi'ans- 1 ,3 -Dichlorcpropene

Trichlorcethene
Trichlorcfluoromethane
Trichlorohifl uorcethare
Vinyl acetate
vinyl chloride
Xvlenes (Total)

MFC-r0
Soil

3n1/2002
1.5

MFC.lO
Soil

3t2'1/2002

5.0

MFC- t I

Soil
3t2',712002

1 .5

MFC.I1
Soil

3t2'7/2002

4.0

MFC.12
Soil

3t2'7 t2002

L J

UN-ITS pe^g F/kg rrg.&g ug.&g ttg/kg
Srynne -- <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

< 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

Noles:
(1 ) Soil sanples collected in six-
inch tubes beginning with the depth
indicated itr feet below grouad
surface ftgs)

Samples were analyzed for Volatile
organic Compourds Cy'OCs) by
EPA Method 8260 (B).

- = Not Analyzed

pg/kg : micrograms per kilogratrl
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatil€ Organic Compounds
Phase II Enyironmental Site Assessmelt
Futur€ Port Field Support Servic€s Complex
Port ofOakland
OaklaDd, California

LOCATION
MATRIX
COLLECTION DATE
DEPTH(]}
UNITS $g&g pglkg pgn(g lgkc u8ftg

MFC-12

Soil
3/27 n002

4.0

MFC-13
Soil

3t27 t2002
1.5

MFC-13
Soil

3/27 t2002

3 .0

MFC-14

3/25t2002
1.5

MFC-r4
Soil

3/2512002
3.0

< 5 0 < 5 0
< 5.0

4-Metlyl-2-pentanoae (MBK) < 50 < 5 0

l, I, 1,2-Tetrachloroethane
I ,1 ,1 -Trichlorcethare
1,1,2,2-Tetrachloroelhane
1 , I ,2-Trichloroethane
I , I -Dichloroethane

1,1-Dichloroethene
I , 1-Dichloropropene
1,2,3-Trichlorobenzene
1,23-Trichlorobenzene
1,23-Trimethylbenzene
1,2-Dibrorro-3-cbloiopropatre
1,2-Dibrfinoethane
1,2-Dichlorobenzene
I ,2-Dichloroethatre
I,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-lJichlorobenzene
1,3-Dichloropropane
13-Dichlorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorctoluene
2-Hexaoone
4-ChlorctolueDe

Acetone
Benzene
Blomobenzene
Bromochloromethale
Bromodichloromethaae
Bromoform
Bromomedrarc
Carbon disulfide
Carboo tetachloride
ChloaobenzeDe
Chloroethane
Ch.lorofolm
Chloromethane
cis-1,2-Dichlorcethene
cis- I ,3 -Dichloropropetre

Dibromoctrloromethane
Dibromomethaoe

Ethylbenzene
Ilexachlorcbutadiene

Naphthalene
n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene

<  l 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
< 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
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< 5.0
< 5.0
< 5.0
< 5-0
< 5.0
< 5.0
< 5.0
< 5.0
<  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
< 2 0
< 5.0

< 0.0050

< 0.0050

< 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
< 1 0
< 5.0
< 5.0
< 5.0
<  t 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
<  l 0

< 1 0
< 5.0 <  5 .0
< L0

Dichlomdifluoromethane < l0
di-lsopropyl Erher (DIPE) --

Ethanol
Ethyl tefl-Butyl Ether (ETBE)

< 5.0

Isopropylberzene <5.0 -- <50 -- <50

Methylene chloride <5.0 -- <50 -- <5-0

MTBE <5 .0  - -  <5 .0  - -  <50

< 5.0 <  5 .0

I 5

< 5.0
< 5.0
< 5.0
< 5.0

-- < l0 -- < 5.0
< 5 .0
<  l 0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgatric Compoutrds
Phase lI Eovironmental Site Assessment
Future Pofi Field Support SerYices Complcx
Port of OaliilaDd
Oakland, California

I.OCATION
MATRIX
COLLECTION DATE

DEPTHII)

tefl-Amyl Ethyl E$er (TAME)

tefi-Butylbenzene
Tertiary Butaool (TBA)
Tetrachloroethene
Toluene
trans- 1 r-Dichloroeth€ne
trans- 1,3-Dichloroprop€ne
Tdchloroethene
Trichlorofl uoromethane
Trichlorotrifl uometlpne
Vinyl acetate
Vinyl cbloride
Xylenes (Total)

MFC-14
Soil

3/25/1002

MFC-t4
Soil

3t25t2002

-- < 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-12
Soil

3U D002

4.0

MFC-13
Soil

3t2'/ t2001

1 . 5

MFC-t3
Soil

3t2'7 /2002

3.0 1.5  1 .0

UNITS !s/kg pskg Ps/](g Ps./ks F4=s
-- < 5.0 -- < 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
<  5 ,0

o

Notes:
(1) Soil samples collected in six-
inch hrbes begiming with the depth
indicated in feet below ground
sudace Ogs)

Sarnples were analyzed for Volatile
Orgadc Compounds (VOCS) bY
EPA Method 8?60 @).

- = Not Analyzed

Ugkg = microgrEds per kilogram
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TABLE 5: SOIL CIIEMICAL TEST RESULTS - V0lttile OrgaDic Compoutrds
Phase II Enyironmental Site Assessment
Future Port Field Support Servlces Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX

COLLECTION DATE

DEPII{ O)

UNTTS Fgn(g pg/kg Fg,&8 Pgr(g Pg.&g

MFC.I4

Soil

3125t2002

4.0

MFC-15
Soil

3n5n002
1.5

MFC.I5
Soil

3t25t2002

3 .0

Mrc-15
Soil

3/2512002

MFC-I5-DUP
Soil

3t25t2002

4.5

I ,1 ,1 ,2-Tetrachlomethane
I ,l ,1 -Trichloroethane
1,1,2,2-Tetrachlomethare
I , I 2-Trichloroethane
1 , I -Dichloroe&ane

1 , I -DichloroetheDe

I , 1 -Dichloropropene

1,2,3 -Trichlorobenzetre

1,2,4-Tricl ombenzetre
1,2,4-Trimethylbenzene
I,2-D1-bromo-3-chloropmpane
I ,2-Dibromoethane
1,2-Dichlombenzene
1 ,2-Dichlomethane
1,2-Dichlompropalle
1,3,5 -Trimethylbeozene
1,3-DicblomberEetre
1,3-Dichloropmpare
13-Dichlorobenzene
2,2 -Dichloropropane

2-Butanode(MEK)
?-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexanoae
4-Clhlorotoluene
4-Methyl-2-peDtarone 04IBK)
Acetone
Benzene
Baomobenzme
Bromochloomethane
Bromodiolilorcmethane
Bromofolm
Bromomethatre
Ca$on disulfde
Carbon tebachlo.ide
Chlorobenzene
Chloroethane
Chlomform
Chloromethane
cis- 1,2-Dichloroethene
cis- 1 ,3 -Diohlorcprcpene

Dibrcmoohloromethane
Dibrcmomethane
Dicblorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Erhyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Meihylene chloride
MTBE

< 5.0 < 0.0050
< 5 ,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
<  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
<  l 0
< 5.0
< 5.0
<  5 .0
< I 0
'_10

.l.o
< 5.0
<  5 .0
< 5.0
< 5.0

<  l 0
<  5 .0
<  5 .0
<  5 .0
<  5 ,0
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Naphthalene
n-Butylbenz€ne
n-Propylberzene
p'lso?ropyltoluene
sec-Butylbenzen€

< 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
<  l 0
< 5.0
<  5 .0
<  5 .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
<  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
< 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
<  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
'::'

< 5.0
< 5,0
< 5,0
< 5-0
< 5.0

(Conllnued)

<  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

IR]S ENVIRONMENTALhis\Port of oaklaDd\Tso#l9fhasellReDordvocs-soil - Table 5



TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatil€ Orgrnic Compounds
Pbase II Etrvironmental Sit€ Assessment
Future Port Fleld Support Sewices Complex
Port ofOakland
Oaklard, Caltfornia

COLLECTIONDATE 3N5DOO2
DEPTH{I) 4.0

MFC.15 MFC-Is.DUP
Soil Soil

3/25/2002 3t25/2002

4.5 4.5

LOCATION
MATRIX

MFC.I4

Soil

MFC-15
Soil

. o;o5o

l\,,lFC- l5

Soil
3t2s/2002 3/2s/2002

't.5 3.0
TJNTTS Fsiks Fsas pg&e sgtg Fsfg
Styrene <5.0 -  <5.0 <5.0 <50

< 5.0 < 5.0 < 5.0
tert-A]Ilyl Ethyl Ether (TAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tetachloroethene
Toluene
trEtrs- 1,2-Dichloroethetre
tl.atrs- 1,3-Dicl oroprcpene
Tdchloroethene
T chlorofluoromethatre

Vinyl acetate
Vinyl chloride

< 5.0 < 5.0
< 5.0
< 5.0-- < 5.0

-  <  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.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

Xyletres (Total) <5,0 < 0.0050 <5.0 <50 <50

Notes:
(1) Soil sarples collected id six-
inch tubes beginning witlt the depdr
indicated in feet below gound
surface (bgs)

Sarnples were analyzed for Volatile
Orga4ic Compounds (VOCS) by
EPA Method 8260 (B).

- : Not Analyzed

pgftg = microgmms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Votstile Organic Compounds
Phase II Environmental Sile Assessmetrt
Future Port Field Support Services Complex
Port ofOaklard
Oakland, California

LOCATION
MATRIX

COLLECTION DATE

DEPTH(I]

UNITS p&4<g pg/kg I9&g Fsikg [9&g

MFC-16
Soil

3t25t2002

MFC.16
Soil

3t25t2002

4.0

Mrc-r7
Soil

3t26t2002
1.5

MFC-17
Soil

3D612002
4.5

Mrc-18
Soil

325t2002
3.0

1,1,1,2-Tetracllorcethane
I , I ,1-Trichloroethatre
I , I 2,2-Tetrachloroethane
I , I ,2-Trichloroethane
1 , 1-Dichloroethane
I , 1 -Dichlorcethere

I , I -Dichlorcpropene

1,2,3-Trichlorcbenzene
1,2,4-Trichlo$beDzene
1,2,4-Trinethylbenzene
1,2-Dibromo-3-chlompropane
1 ,2-Dibromoethane
1,2-Dichlorobenzene
I ,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbeizene
1 ,3-Dichlorobenzene
I ,3-Dichlorcpropane
I ,4-Dichlorobenzene
2 2-Dichloropropade
2-BuanoDe(MEK)
2-Ctloroethylvinyl ether
2-Cbloroioluene
2-Hexatrone
4-Cldoratolueoe
4-Methyl-2-peatanone (MIBK)
Acetone
Betzene
Bromobe{zene
Bromocblolomethane
Bromodichloromethalte
Blomofolm
Brcmomethane
Ca$on disulfide
Catbon tetrachlorid€
Cblorobenze{e
Chloroethane
Chlorofortr
Chloromethane
cis-1,2-Dichloloethene
cis-l,3.Dicltloropropene
Dibromochloromethane
DibDmomethane
Dichlorodifl uoromethane
dilsopropyl Eft er (DIPE)
Ethanol
Ethyl rerr-Butyl Ether (ETBE)
E&ylbenzene
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
1 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

.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
<  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
<  l 0
< 5.0
<  5 .0
<  5 .0
<  1 0
'::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
<  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
'-10

. io
<  5 .0
<  5 .0
<  5 .0
< 5.0

(Cohtinued)
Naphthalene
lI-Butylbenzene
n-Propyibenzene
p-lsopropyltoluene
sec-Butylbenzene

lris\.Port of Oakland\Tso# I g/Phas€nReportvocs-soil - Table 5

<  1 0
<  5 ,0
<  5 .0
< 5.0
<  5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatlle Organic Compouods
Phase II Envircnmentst Slte Asstssment
Future Port Field Support Services Complex
Port ofOaklaDd
Oaklatrd, California

UNITS Fs.&s Pglkg Pelke Ps&s u49
- -  < 5 0  < 5 . 0

ten-Anyl Ethyl Efter (rAME)

LOCATION
MATRIX
COLLECTION DATE

DEPTH(I}

tert-Butylbenzene
Tertiary Butanol (-IBA)
TetracNorcethene
Toluene
tlarls- 1,z-Dichloroethene
tra0s- 1,3-Dicblo.opropene
Trichloloetheoe
Trichlorofl uoromethane

Trichlorotrifl uoroethane
Vinyl acetate
Vinyl chloride

1/25/2002 3n512002

1.5 4.0

3/26/2002 3n5/2002
4.5 3.0

MFC-16
Soil

< 0.0050

< 0.0050

MFC-16
Soil

< 5.0
<  5 .0
<  5 .0
< 5-0
< 5-0
< 5_0
< 5.0
< 5 0
< 5,0
<  5 .0

MFC-17
Soil

3t26n002
1 . 5

MFC-I7
Soil

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5 0
< 5.0
< 5.0

MFC-18
Soil

< 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

Notes:
(l) Soil sarfiples collected in six-
inch tubes begimiog with the depth
iDdicated in feet below gmund
sudaoe Ogs)

Samples were amlyzed for Volatile
Organic Compounds (VOCS) by
EPA M€thod 8260 (B).

-- = Not Analyzed

pg/kg = Bicrograms Per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Orgrnic Compounds
Phase II Envir0nmental Site Ass€ssment
Future Port Field Support Serices Complex
Port ofOakland
Oaklatrd, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO}
UNrTs p/ke pe&s p&fte [e/ks Ps,ks

MFC- l8

Soil
3n5/2002

MFC-19
Soil

3/25t2ffi2

1 . 0

MFC.19
Soil

3/25/20m

2.0

MFC-19
Soil

3t25t2002
4.0

MFC-20
Soil

3/27 t2002

4.0

1,1, I 2-TeFachlooethane
1,1. l -Triohloroethane

I ,1 ,2 J-Tetrachlo$ethane
1,1,2-Trichloroethaoe
I ,1 -Dichloroethane
I ,1 -Dichloroethetre
I ,l -Dichlorop$pene
1,2,3 -Trichlorobenzene
I 2,4-Trichlorcbenzene
1,2,4-Trirnethylbenzene
1,2-Dibromo-3-chloropropane
I ,2-Dibrornoethade
I ,2-DichlorobeizenB
I ,2-Dichloroethane
I ,2-Dichloropropan€
1,3,5-Trimeth)lbenzene
1 ,3 -Dichloiobenzene
I ,3-Dichloroproparle
I ,4-Dichloobenzene
2,2-Dichlompropafle
2-BularoDe(MEK)
2-Chlorcethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Chlorctoluene
4-Methyl-2-penlanone (MIBK)

Benzetre
Bromobenzene
Brom(rchloromethane
Bromodlchloromethane
Bromoform
Bromomethan€
Carbon disulfide
Carbon tefachloride
Chlorobenzene
Chlorcethatre
Chlom{orm
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-lsopropyl Ethe. (DDE)
Ethadol
Ethyl iert-Butyl Ether (ETBE)
Ethylben"ene
Hexachlo{obutadiene
Isopiopylb€nzene
Metlylene chloride

< 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 0

. i.o
<  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
< 5.0
< 5.0
< 2 0
< 5.0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
< I 0
< 5.0
<  l 0
< 5.0
<  5 .0
<  5 .0
< t 0
'_10

.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
<  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
< 2 0
< 5.0
< 5.0
<  l 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
< 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
< I 0
<  5 .0
<  5 ,0

<  l 0

< 5 .0
< 5 .0
< 5 .0

< 5 0  < 5 0

< 5.0 < 5.0
< 1 0  < t 0
<  5 .0  <  5 ,0
< 1 0  < I 0
< 5.0 < 5,0
< 5.0 < 5.0
< 5.0 < 5,0
< 1 0  < 1 0

. -  MTBE <5.0  - -  <5 .0  <50 <50

- (Conainued)
V Naphthatene < 10 -- < lo < l0 < 10

n-Butylbetzene
n-Paopylbenzene
p-lsopropyltoluene
sec-Butylbenzene

<  5 .0
<  5 .0
<  5 .0
< 5.0

-- < 5.0
-- < 5.0
-- < 5.0
-- < 5.0
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< 5 .0
< 5 .0
< 5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic ComPoutrds
Phase tr Enyironm€ntd Site Ass$sment
Future Port Fi€ld Support Servic€s Complex
Port of Oakland
OaklaDd. California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

tert-Arnyl Ethyl Ether (TAME)
tet-Butylbenzene
Tertiary Butanol (TBA)
Tetrachloroethene
Tolue{e
trans- 1,2-Dichlomethefl €

MFC-18 MFC-19

Soil Soil

3t?5t2002 3t25/2002

MFC-19 MFC-19 MFC-20

Soil Soil Soil

3n512002 312512002 3/27DDU
4.04.5 1.0 2.0 4.0

UNrTs ps4<s ps/kg [g&g F4g t'4.e
- -  < 5 . 0  < 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

tans.l,3-Dichloropropene < 5.0
< 5.0
<  5 ,0
< 5.0
< 5 0
< 5.0

Trichloroethene
Tichlorofluoromethane
Trichlorotrifl uoroethane
Vinyl acerAte
Vinyl cbloride

< 5.0
< 5_0
<  5 .0
<  5 .0
<  5 .0

<  5 .0
< 5.0
< 5.0
< 5.{)
<  5 .0

< 5 0  < 5 0

< 5.0 < 5.0

Xvlenes ffobl) <5.0 <0.0050 <5.0 <50 < 5.0

Notes:
(l ) Soil samples collected in six-
inch tubes begirming with the depth
indicaled in fe€t below ground
surface (bgs)

Samples were amlyzed for Volatile
Organic Compounds (vOCs) by
EPA M€thod 8260 (B).

- = Not ADalyzed

pg/kg = micrograms per kilogram

Iris\Port of Oakland\Tso# 19/Phas.IlReponw0cs-soil - Table 5 Page 22 of 50 IRIS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL Tf,ST RESULTS - Volatile Organic Compoutrds
Phase II Environmental Site Assessment
Future Port Field Support Services Complex
Port ofOakland
Oakland, California

LOCATION
MATRIX

COTLECTION DATE

DEPTII(I}

n-Butylbenzene
n-Propylbenzene
p-lsopropyltoluene
sec-Butylbenzene

MFC-21 MFC-22
Soil Soil

3/2&/2002 3n8D002

MFC-20
Soil

3t2'1t2002
7.0

MFC-20

Soil
3t27 t2i02

13 .0

MFC-21
Soil

3t28n002
1 . 5

MFC-21
Soil

3nst2002
4.5

LINITS wtk|- pgkl ttgtkg ltgkg pgtkE l\gkg

8.0 L _ f

< 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

1,1, 1,2-Tefachloroethane
1,1, l -Trichloroethane
l, 1,2,2-TetrachloDethare
I , I ,2-Trichloroethane
I ,I -Dichloroethane
1 , I -Dichloroethe[e
I , I -Dicblorcpropene
1,2,3-Trichlorobenze[e
1,2,4-Trichlorobenzefle
1,2 l-Trimethylbenzene
1,2-Dibromo-3 -cldorDpropale
I ,2-Dibromoethale
I ,2-Dichlorobenzene
1,2-Dichlorcethane
I ,2-Dichlolopropane
1,3,5-Trimethylbeozene
1,3-Dichlorobenzeoe
1,3-Dichloropropane
I ,4-DichlorcbenzeDe
2 2-Dicbloropropa$e
2 -Butanone(MEK)
2-Chloroelhylvinyl €ther
2-Chloroioluene
2-Hexanone
4-Chlorotoluene
4-Methyl-2-pentanone (MBK)
Aoetone
Benzene
Bromobenzene

< 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

.l.o
<  1 .0
<  1 .0
<  l - 0
<  1 .0

.l.o
< 2.0

...T'
< 2.0

.'i.o
<  5 .0
'_10

< 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

Bromodiohloromethane <5.0 <1.0 -- <50 <5.0

Bromo fom <5 .0  < l0  - -  <50  <5 -0

Bmopmethane < i0 <2.0 -- < 10 < 10

Carboo disulfide < 5.0 < 1.0 -- < 5.0 < 5.0

Ca$or Efachloride < 5.0 < 1.0 -- < 5.0 < 5-0
Chlorobenzene <5.0 <1.0 -- <5.0 <50

chloroetiane < 10 <z.o -- < to < lo

Chloroform <50 <z.o -- <5.0 <50

Chloromethane < 10 <2.0 -- < 10 < 10
cie-1,2-Dichloroethene <5.0 <1.0 -- <5.0 <5.0

cis-1,3-Dichloropropere <5.0 <1.0 - <5.0 <5.0

Dibmmochlororne(haDe <5.0 <1,0 -- <5.0 <50

Dibrcmometha[e <10 <10 <]0

Dichlorodifluorofiethane <10 <10 <10

di-Isopropyl Ether (DIPE) -- <2.0
Ethanol -- < 200.0
Eihyl tert-Butyl Ether (ETBE) -- <2.O
Ethy lbenzene  <5 .0  <1 .0  <5 .0  <5 .0  <50  <50

Hexachlorobutadiene <5.0 <5.0 <50

Isopropylberzene <5.0 <5.0 <50

Methyleae chlodde <5.0 <5.0 <50

.-. MTBE < 5.0 < 1.0 -- < 5.0 < 5,0 -

- (continue.d)
It NaDhthalene < 10 < 10 < 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

< 2 .0
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TABLE 5: SOIL CHEMICAL TEST R-ESULTS - Volatile Orgatric CompouDds
Phase II EEvironmental Site Assessmetrt
Future Port Field Support Services Complex
Port of Oakland
Oakland. Califortria

LOCATION
MATRJX
COLLECTION DATE
DEPTH I')

tert-Amyl Ethyl Ether CIAME)
tet-Butylbenzene
Tertiary Butanol (IBA)
Tetrachloroethen€
Toluene
trans-1,2-Dichlorcethene
trans-1,3-Dichloropropene
Tdchloloethene
Trichlorofluorcmethaae
T.ictdorofifl uoroethare
Vinyl acetate
Vinyl chloride
Xylenes (Total)

7.0 13.0
7l27l2OO2 31271200, 3128/2007 3t28t2002 3l28l2c)02 1t28n002

8.0 l.s

MFC.?O
Soil

< 5.0

< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
< 5.0
< 5.0

MFC.2O
Soil

< 2.0

< 5 0 0
< 1 .0
< 1 .0
< t .0
<  1 .0
< 1 .0

.l.o
< 3 .0
< 2.0

MFC-21
Soil

<  5 .0

< 5.0

MFC-21

Soil

<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5 0
< 5.0
< 5.0

Mrc-21
Soil

\trFC-22
Soil

LNITS rg/kg !9&g pg/ke ug/kg pg/kg ggkg

-styrene <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

Notes:
(l ) Soil samples collected in six-
inch tubes beginling with the depth
indicated in feet below ground
surface (bgs)

sr$ples were analyzed for Volatile

Organic Cotrpounds ryOCs) by
EPA MedDd 8260 (B).

- = Not ArElyzed

pgAg = micrograms per kilogram
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TABLE 5: SOIL CIIEMICAL TEST RXSULTS - volatil€ Organic Compounds
Phass II Etrvironmental Site Assessment
Future Port Field Support Services Complex
Port ofOaklard
Oaklend, California

LOCATION
MATRIX
COLLECTION DATE
DEPTH(I)

MFC-24 MFC-24
Soil SoiI

3/271X002 3/27/20U
1.5  4 .0

MFC-22

Soil
v28n002

4.5

MFC-22
Soil

3t28t2002

MFC.23
Soil

3ngt2002

1 .5

MFC-23
Soil

1/28t2007
5-5

MFC.23
Soil

3/28/20m

8.0

1,1,1,2-Tetrachloroethane < 5.0 < 5.0 -- < 5-0 < 5.0 -- < 5'0

1,1,1-Trichloroethane < 5.0 < 5.0 -- < 5.0 < 5.0 -- < 5'0

1,1,2r-Tetrachlorcethane < 5.0 < 5.0 -- < 5.0 < 5.0 -- < 5 0

1-1.2-Tricl  oroethane <5.0 <5.0 -- <50 <50 -- <5.0

l , l -D i ch lome thane  <5 ,0  <5 .0  -  <50  <50  - -  <50

l , l -D i ch lo roe thene  <5 ,0  <5 -0  - -  <50  <50  - -  <50

l, l-Dichloropropene <5.0 <5.0 -- <5.0 <50 -- <5'0

lr-3-Trichlorobenzene < 5,0 < 5.0 -- < 5.0 < 5.0 '- < 5'0

1.2-4-Trichlorobenzerc <5,0 <5.0 -- <5.0 <5-0 - <50

1,2,4-Trimethylbenzen€ < 5,0 < 5.0 -- < 5.0 < 5.0 -- < 5 0

12-Dibromo-3-chloropropane < 50 < 50 -- < 50 < 50 -- < 50

l2-Dibromoethane < l0 < l0 -- < 10 < l0 -- < 10

I,2-Dichlorobenzene <5.0 <5.0 - <50 <5.0 -- <50

l,z-Dichloro€thane <5.0 <5.0 - <5.0 <5.0 - <50

l,2-Dichlompmpane < 5.0 < 5.0 -- < 5.0 < 5.0 -- < 5 0

1,3,5-Trimethylbenzene <5.0 <5,0 -- <5.0 <5.0 " <50

l,3-Dichlorobenz ene <5.0 <5,0 -- <5.0 <50 '-  <50

l,3-Dichloropropane <5.0 <5.0 -- <50 <50 -- <50

I.4-Dichlorobenzene <5.0 <5.0 -- <5,0 <50 - <50

2,2-Dichloropmpane <5.0 <5.0 -- <50 <5.0 -- <50

2-ButanonefMEK) < 50 < 50 -- < 50 < 50 -' < 50

.-. 2-Chloroelhylvinyl ether < 50 < 50 -- < 50 < 50 -' < 50

I 2-cblorotoluerc <5.0 <5.0 -- <5.0 <50 -- <50

U 2-Hexanore <50 <50 -- <50 <50 -- <50

4-Chloiotoluerc <5.0 <5.0 -.  <5.0 <5.0 -.  <50

4-Methyl-?-peatanone MBK) < 50 < 50 -- < 50 < 50 -- < 50

Ace tone  <50  <50  <5 .0  <50  <50  -  <50

Berzetre <5.0 <5.0 - <5.0 <50 < 0.0050 <5'0

Brofiobenzetre <5-0 <5.0 -- <5.0 <5.0 - <50

Bromochloromethare <20 < 20 -- < 20 <20 -- < 20

Bmmodichloromethane < 5.0 < 5.0 -- < 5.0 < 5.0 -- < 5 0

B romo fo rm <5 -0  <50  - -  <5 .0  <5 .0  - -  <50

Bromomethane < l0 < 10 -- < l0 < 10 -- < 10

Carbon disulfide < 5.0 < 5.0 -- < 5.0 < 5.0 -- < 5 0

Carbon tetrachlodde <5.0 <5.0 - <5.0 <50 -- <50

chlorobeMe4€ < 5.0 < 5.0 -- < 5.0 < 5,0 -- < 5 0

chloroethane < l0 < l0 '- < l0 < I0 -- < l0

Ch lo rc fo rm  <5 -0  <5 ,0  -  <50  <50  - -  <50

Chloromethane < 10 < l0 -- < 10 < 10 -- < 10

cis-1,2-Dichloroethene <5.0 <5.0 -- <50 <5.0 -- <50

cis-1,3-Dicbloropropene <5.0 <5-0 -- <50 <50 -- <50

Dibrcmoohloromethane <5.0 <5.0 ..  <50 <50 -- <50

Dibromomethane < 10 < 10 -- < 10 < 10 -- < l0

Dichlorodifluoromethane < 10 < l0 -- < 10 < 10 -- < l0

di-hopropyl Ether (DIPE)
Ethanol
Ethyl ren-Buryl Ether (ETBE) -

E thy lbenzene  <5 .0  <5 .0  <5 .0  <5 .0  <50  <00050  <50

Hexachlorobutadien€ <5.0 <5.0 -.  <50 <5.0 -- <5.0

lsoFopylbenzene < 5.0 < 5.0 -- < 5.0 < 5.0 -- < 5 0

Me thy lene  ch lo r i de  <5 ,0  <5 .0  -  <5 .0  <50  - -  <50

,l  MTBE < 5.0 < 5.0 -- < 5,0 < 5.0 - '  < 5.0

- (Continued)

- Naphthalene < 10 < l0 -- < 10 < l0 -- < 10
<  5 .0
< 5.0
< 5_0
< 5-0

< 5.0
< 5.0
< 5.0
< 5-0

< 5.0
< 5.0
< 5.0
<  5 .0

< 5.0
< 5.0
< 5.0
< 5.0

n-Butylbenzene
n-Propylbenzeoe
p-Isopropyltoluene
sec-Butylbeozene

<  5 .0
<  5 .0
<  5 .0
<  5 .0
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TABLE 5: SOIL CEEMICAL TEST RESULTS - Volatile Organlc Compounds

Phas€ II Elvironmeltal Site Asssssment
Future Port Fletd Support Senices Complex
Port ofOaklard
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTE (I)

tert-Amyl Edtyl Ether (TAME)
tefi-Butylberlz€ne
Te*iary Butanol (TBA)
TetEchloroelhene
Toluene
trars-1,2-Dichloroetheoe
hans- 1,3-Dichloropropene
Triclloroethene

MTC-22 MFC.23
Soil Soil

MFC-23 MFC-24 MrC.24
Soil Soil Soil

MFC.?2
Soil

MFC-23
Soil

312812002 3/2812002 3/28/2002 3n8nOO2 3t28t2002 3/2'1/2002 3/2'7t2002

4.5 1.5  5 ,5 8.0 1.5 4.0

UNITS !s/kg ps/ke rp&s pelk=s p.q/k_s pg&s pq=s
< 5 . 0  < 5 0  -  < 5 , 0  < 5 - 0  -  < 5 - 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
< 5.0
< 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  <  5 .0
< 5.0 < 5.0

< 5.0
< 5 0
< 5_0
<  5 .0

- -  <  5 .U

Viryl acetate
Vinyl chloride

Notes:
(l) Soil samples collected in six-
inch t[bes beginning with the deplh
indicated in feet below ground
surfac€ Ogs)

SanDles were analyzed for Volatile
Organic Compounds IVOCs) by
EPA Mehod 8260 (B).

- : Not Aralyzed

!g/kg : mictograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compourds
Phas€ II Etrr'irotrmental Site Ass€ssmetrt
Future Port Field Support Servic€s Complex
Port ofOakland
Oakland, Californla

LOCATION
MATRJX

COLLECTION DATE

DEPTH(I)

UNITS ttg|El lLglkg !tg4(e PgkE ttgtkg

< 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
59

< 5.0
<  5 .0
<20
< 5_0
< 5.0
<  l 0
< 5.0
< 5.0
< 5.0
<  l 0
< 5.0
<  l 0
<  5 .0
<  5 .0
< 5.0
<  1 0
<  1 0

. lo
<  5 .0

<  l 0

MFC-24
Soil

3/27 t2002

4.5

MFC-25
Soil

3D8/2002

1 .0

Mrc-25
Soil

3t242002
4.5

I\,rFc-25
SoiI

3/28/2042

MFC-26
Soil

3t27/2002

1 .5

1,1, 1,z-Terachloroethane
1,1, I -Trichloroethane
1,1,2,2-Tefachloroetharc
1,1,2-Trichloroethase
1 ,1-Dichloroethaoe
I , I -Dichloioetheae

1 , I -Dicbloropropene

1,2,3-Trichlorobenzerc
1,2,4-Trichlorobenzene
l,2,4-Trimethylbenzetre
1,2-Dibromo-3-chloropropane
1,2-Dibmmo€lhane
t,2-Dichlorobenzene
I ,2-Dicbloroethane
1,2-Dictdorcpropane
1,3,5 -Trimelhylbetzene
1,3-Dichlorcbenzene
I,3-Dicl oroprDpane
I ,4-Dichlorcbenzene
2,2-Dichloroplopane
2-Butaflone(MEK)
2-ChloroethYlvinYl ether
2-Chlorotoluene
2-I{exanone
4-Chloro!oluene
4-Methyl-2-pentanon€ O4IBK)

Benzeoe
Btomobenzefle
Bromoohloromethane
Brcmodichlotomethane
Bromoform
Bromomethane
Carbon disulfide
Carbon t€tachloride
Chlorobenzene
Cl oroethane
Chlorcfom
Chloroflethane
cis-1,2-Dichloroethene
cis- 1,3-Dichloropropene
Dibromoohloromethane
Dibromomethsne
Dichlorodifl uoromethane
di-lsopmpyl Ether (DIPE)
Ethanol
Ethyl ted-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiene

<2.0  <2 .0
< 5.0 < 5,0
'_t_ o ': o

<  1 . 0  <  t . 0
<  1 .0  <  1 ,0
<2.0  <  2 ,0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 1 . 0  < L 0
<2.0  <  2 .0
<2.0  <  2 .0
<2.0 < 2.0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 1 .0  <  1 .0

<  1 ,0
<  1 .0
<2 .0
<  1 .0
<  1 . 0
<  1 . 0
<2 .O
<2 .0
< 2 . 0
<  1 .0
<  1 .0
<  1 .0

<  1 .0
< 1_0
< 1,0
<  1 -0'i

.l.o
< 2.0

' l :o

< 2.0

< 2.0
< 200.0
<2.O
< 1 .0

< 2.0

<  1 .0
<  1 . 0
<  1 .0
<  t . 0
<  1 .0

.-i.o
< 2 .0

. io,o

.'i.o

< 2.0

<2.0
< 200.0
< 2 . 0
< 1 .0

<  1 .0
<  1 .0
<  1 ,0
<  1 .0
'-10

. r.o'-1',

< 10.0

.-i.o
< 2.0
< 5.0
< 1 .0

< 2.0
< 200.0
< 2.0
< 1 .0

< 2.0

< 0.0050

< 0-0050

Isopropylbenzene < 5 0
Methylene chloride < 5 0
MIBE < 1.0 < 1-0 < 5.0 < 1.0 -

(Co tinued)
Naphthalene
n-Butylbe[zene
n-Propylbenzene
p-Isopropyltoluere
sec-Butylbenzene

<  5 .0
<  5 .0
<  5 .0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - volatile Organic Compounds

Pbase II Etryironmeltrl Site Assessmetrt
Future Port Field Support Services Complex
Port of OaklaDd
OaklaDd, Californis

LOCATION
MATRJX
COLLECTION DATE
DEPTH{1)

Trichlorofluorcmethane
Trichlorotrifl uoroethane
Viflyl acetate
Vinyl chloride

MFC-24 MFC-25

Soil Soil

3t27t?0n2 3/28/2002

MFC-25 MFC-25 MIC-26

Soil Soil Sqil

3t28/2002 312812002 3?7n002

1.0 4.5 1 .5

UNrTs pslks pg&F p4 psf=s ligAs
S t y r e t r e  < 1 . 0  < 1 , 0  < 5 0  < 1 0

tert-Amyl Ethyl Ether (TAME) <2.0 < 2.0 -- < 2 0
tert-ButylbenzeDe < 5 0
Tertiary Butanol (TBA) .50 0 < 50-0 -- < 50 0
Tetrachloroethene < 1,0 < 1-0 <5.0 < 1.0
To luene 1 .1  <1-0  <50 <1 '0  <00050

trans-1,2-Dicbloroethene <1,0 <10 <5.0 <1-0
h-ans-1,3-Dichloroprcpene <1.0 <10 <5.0 <10

Tricblotuetherc <1.0 <10 <5.0 <1.0
<  5 ,0

Xvl€nes (Total)

< 5.0
< 3.0
< 2 . O

< 5.0
< 3.0
<2 .0

<  5 .0
< 5 0
< 5.0
< 5.0

. lo
< 3,0
< 2.0 < 0.0050

Not€s:
(l) Soil sampl€s collecied in six-
inch tubes begifiing with the depth
indicated in feet belo\t grou[d
surface (bgs)

Samples were aDalyzed for volatile
Organic Compounds fr'OCs) by
EPA Method 8260 (B).

- = Not Analyzed

pglkg = micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RISIJLTS - Volatile Orgatric Compounds
Phas€ II Environmetrtal Site Ass€ssm€ot
Future Port Field Support S€rvices Complex
Port ofOakland
Oakhnd, Californir

LOCATTON
MATRL\
COLLECTION DATE

DEI,.IH(I}

IJNITS pg&g Fg/kg ttg/kg ttg&g pglkg

1,1 , I J-Tefachloroethane
1,1,1-Trichlorcethane
I , I ,2,2-Tetrachloroethane
I , I ,2-Trichloroethane
I ,1 -Dichlomethane

I , I -Dichloroethele

1 , I -Dichlompropene

1,2,3-Trichlorobenzene
1 ,2 +Tdchlorabenzer€
I ,23-Ttu[ethylbenzere
1,2-Dibromo-3-chloropropane
I ,2-Dibrcmoethatre
1,2-DichlorcbeDzene
I ,2-Dichloroethane
I ,2-Dichlompropane
1,3,5-Trimethylbenzene
1 ,3-Dichlolobenzeue
I ,3-Dichloroprcpane
I ,4-Dicblorobelzene
2,2-Dichloroplopane
2-Butanone{MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexarlone
4-Chloroioluene
4-Methyl-2-pentanone (MIBK)
Acetooe
Benzetre
Bronobenzene
Bromocbloromethsne

MFC-26

Soil
3t27 t2002

5.0

N,rrc-26
Soil

3t27 t2002
7.5

MFC-2?

Soil
3t27 t2002

1 -5

MFC-27
Soil

3/2'7 t2002

4.5

MFC.27
Soil

3t27 /2002
5.5

<  1 .0
<  1 .0
<  1 , 0
<  1 .0
.- ' .0

-

.-i.o

..-"

<  10 .0

.i.o
<2 .O
<  5 .0
..'-o

<  1 .0
<  1 .0
< ?.0
<  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

-.

< 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
<  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
<  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
<  I 0
< 5.0
<  I 0
< 5.0
< 5.0
< 5.0
<  l 0
'::o

< 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
< 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

<  J .0
< 2 0
< 5.0
< 5,0
<  l 0
< 5-0
< 5.0
< 5.0
<  l 0
<  5 .0
< I 0
<  5 .0
<  5 .0
< 5.0
<  l 0
<  1 0

Brcmofolm
Brcmomethane
Carbon disulfide
Carbon tet_achloride
Chlorobenzetre
Chloroethane
Chloroform
Chlorornethan€
cis-1,2-Dichloroethene
cis- 1,3-Dichlompmpene
Dibromochloromethane
Dibromomethane

di-lsopmpyl Ether (DIPE)
Ethanol
Ethyl t€rt-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorcbutadiene
Isopropylbenzele
Methylene chloride

n-Butylbenzen€
n-Propylbenzene
p-lsopropyltoluene
sec-BufylbeDzene

;  . lo
-  < 5 0
-- < 5.0
-- < 5,0

nrrrrE < 5.0 < 5,0 -- < 5.0 < 1.0-.
I (Conthrcd)
- NaDhihalene <10 < 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
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TABLE 5: SOIL CEEMICAL TEST RESULTS - volatile OrgaDic ComPounds
Phase II Environmetrtal Site Ass€ssment
Future Port Field Support Services Complex
Port of Oakland
Oakland, California

4.5 5.5
UNITS pglkg Fgeg Ag.&e Fg&g USAF

< 5 .0  <  1 .0

LOCATION
MATRIX
COLLECTION DATE
DEPTH(I}

ten-Amyl Ethyl Ether (TAME)
tert-Bury1benzetre
Tertiary Butanol (TBA)
T€trachlorcethetre
Toluene
h-ans- 1,2-Dictiloroethene
trane l ,3 -Dicblorcpropetle

Trichlomethene
T;chlorofluoromethane
Trichlorotrifl uoroethatre
Vinyl aoetate
Viayl chloride
Xylenes Cfoial)

MFC.26
Soil

3/27 t2002

5 .0

MFC-26
Soil

3121nla

7.5

Mf|c:27
Soil

1/2712002
1 . 5

MFC.27
Soil

3D7 /2002

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5-0
< 5 0
< 5.0
< 5.0

MFC-27

Soil
y27n002

< 2.n

< 50.0
<  1 . 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

<  5 .0

<  5 .0
<  5 .0
< 5.0
< 5.0
<  5 .0
< 5.0
< 5-0
< 5 0
< 5.0
< 5.0

18

26

Notes:
(1) soil samples collected io six-
inch nrbes beginning with the depth
indicated in feet below ground
surface Ogs)

Samples weie analyzed for Volatile
Organic Compormds (VOCs) by
EPA Method 8260 (B).

- = Not Alalyzed

pg&g : microglanls per kilogram
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TABLE 5r SOIL CHEMICAL TEST RESIJLTS - volatile Orgatric ComPoutrds
Phase II EnvironmeDtal Site Assessmelt
Future Port Field Support Senices Cornplex
Port ofOakland
Oakland, California

LOCATION
MATRJX
COLLECTION DATE
DEPTH(t)

1,i,1,2-TeFachloroethane
l, 1,1 -Ttiohloroethane

1,1,2,2-Tetrachloroethane
1,1 2-Triclrloroetha4e
I , l -Dchloroethane

I,1-Dicl oroethene
I ,1 -Dichloiopropene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene

l2-Dibromoethane
I 2-DichlorcbeDzene
I 2-Dichloroethaoe
I 2-Dichloropropane
1,3,5-Trimethylbenzene
I ,3 -Dichlorobe&ene
I ,3 -Diclrloroprcpane
I ,4-Dichlorobenzene
22-Dichloroprcpade
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Chlorotoluelre
4-Meliyl-2-pentanone (MIBK)
Acetone
Betzene
Brcmobenzetre

Brogloform
Brodomethane
Carbon djsulfide
Carbor tefachloride
Chlorobenzene
Chloroethfie
Chloroform
Chloromethane
cis- 1,2-Dichloroethere
cis- 1 ,3 -Dichloropropene

Dibromomethane

MFC-28 MFC-29 MFC-29

Soil Soil Soil

3/2' 2002 312612002 3/26/2002

MFC-28
Soil

3t21/2002

1 .0

MFC-29
Soil

3/?6t2002

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
<  i 0
<  1 0

..
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

- -  <  5 .0
-- < 5.0

-- < 5.0
- -  <50

5.5

- -  <  1 .0

1.0
UNf TS ltElkr ltgkg lgtke PSlkg trg/kg

1,2-Dibromo-J-chlompropane < 5 0

< 0.0050

< 0.0050

. oloso

. oooso

< 2 . 0

<2.O
< 5.0'_l u

<  1 . 0
<  1 .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

< 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

. lo
< 5 .0
< 5 .0
< 5 .0
< 5 .0

< 1.0 < 5-0
< 1.0 < 5-0
< 1 .0  <  5 .0
< 1 .0  <  5 .0

-  < 5 0
-- < 5.0
-- < 5.0
-- < 5,0
- -  <50
-- < 10

< 2.0
< 5.0
< 5-0

<2.0  <  5 .0
-  < 5 0
-- < 5.0
-- < 5.0
-- < 5.0

-- < 10,0
- -  <50

di-Isopropyl Ether (DIPE)
Ethanol
Ethyl lert-Butyl Ether (ETBE)
Ethylbenzetle
Hexaoblorobutadiene
lsopropylbenzene
Methylerc chloride
MTBE

< 2.0
< 200.0
< 2 . 0
' ] .0

< 1 0
(Cofiinued)
Naphthalene
4-Butylbenzene
n-Propylbenzene
p-lsopropyltoluene
sec-Butylbenzen€

<  l 0
< 5.0
< 5.0
< 5.0
< 5.0

< 2 , 0

<  t 0
< 5.0
< 5.0
< 5.0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase lI Environmetrt&l Site Assessme[t
Future Port Field Support Sewices C0mplex
Port ofOakland
Oakland, Crlifornia

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

t Fc-28 MFC-29
Soil Soil

3t27t20D 3t26/2002

MFC-29 l,lFC-29

Soil Soil

3t26t2002 3126D002

MFC.28
Soil

3D7 t2002
t .0 5.0 1 ,0 5 .5 4.5

UNrTS pe^(s pe,&e ps&g Fryk=s u+:s
s t y r € n e  - :  : 5 o  - -  < l o  < 5 0

terl-Amyl Ethyl Ether (TAME)
tert-Butylbenzeoe
Tertiary Butaool ("IBA)
Tetrachlorcethene
TolueTre
tans-1,2-Dichloroethene
trans- 1 ,3 -Dichloropropene

Triahlom€liene
Trichlorofl uoiofiethane

Trichlorotrifl uoroetha4e
Viryl acetate
Vitryl chlodde
Xyletres (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

. oioso

< 0,0050

<2 .0

< 50-0
<  1 .0
<  1 .0
<  1 .0
<  1 .0'.1 o

< 5.0
< 3-0

.l.o
< 5 0
< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
<  5 .0
< 5 0
< 5.0

12

Noter:
(1) Soil sarrples collected iII six-
inch tubes beginning with the depth
indicated in feet below ground
surfrce (bgs)

Samples were analyzed for volatile
organic Conrpounds (VOCS) by
EPA Merhod 8260 (B).

.. = Not Atralyzed

pg,4cg = micrcgrams per kilogram
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TABLE 5: SOIL CIIEMICAL TEST RESULTS - Volatile Orgatric Compourds
Phase II Enyironmental Site Assessment
Future Port Field Support Services Complex
Port ofOaklafld
Oaklatrd, Catifornia

LOCATION
MATRIX
COLLECTION DATE
DEPTH(I)
UNITS

MFC-29-DTJP
Soil

3t26n002
4.5

Mtc-30
Soil

3t27120m
1.5

MFC-30
Soil

3n1D002
4.5

MFC-31
Soil

3/25/2002
1.0

MFC-31
Soil

3nsn002
3.0

I ,l ,l ,2-Tetrachloroethane
1,1,1-Tichloroethane
I , I ,2,2-Tetrachloroethane
1,1 2-Trichloroethane
I , l -Dichlorcethane

I , I -Dichloroethene

I , 1 -Dichloropmpene

1,2,3 -TrichloroberEene

1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1 ,-Dibrofloethane
1 3-Dichlorobeuene
I 3-Dichloroethane
1 ,?-Dichloropropane
1,3,5-Tdmethylbenzene
1 ,3-Dichlorobenzene
I ,3 -Dichloropropane
I ,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-ChloDethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetone
Benzette
Bromobenzene
BromoclforometlErle

< 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

< 0.0050

<  1_0
<  1 -0
<  1 .0
<  1 .0
'-lo

<2 .O
', 

_o

< 10.0
.-

<2 .0

< 2_0
< 5.0
< 1 .0

. lo

< 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
< 2 0
< 5.0

Bromo fom <5 .0  - -  < l 0  -  <50

Bromodethane < lO -- < 2.0 -- < l0

carbon disulfide < 5.0 -- < 1.0 -- < 5 0

ca$on tetracldodde <50 -- <1.0 -- <50

Chlo$benzene <50 -- <1.0 -- <50

Chtoroetharc < l0 '- <2.0 -- < 10

chloroform < 5.0 -- < 2.0 -- < 5 0

chloronetharc < l0 -- <2.0 -- < 10

cis-1,2-Dichloroethetre <5.0 -- <1.0 - <50

cis-1,3-Dichloropmpene <5.0 - <1.0 -- <50

Dibmmochloromethatre < 5.0 -- < 1.0 -- < 5 0

Dibmmomethaoe < t0 -- < I0

Dichlorodifluorcmethane < l0 -- < l0

di-lsopropyl Ether (DIPE) '- < ) 0

Erhanol < 200.0
Ethyl tert-Butyl Elher (ETBE) < ? 0

E thy lbeMene  <5 .0  <00050  <10  <00050  <5 '0

Herachlorobutadiene <5.0 -- <50

Isopropylbeuene <5.0 " <5-0

Methylene chloride < 5.0 -- < 5-0

-. MTBE < 5.0 -- < 1.0 * < 5.0

- (Continued)
tt Naphthalene <10 -- < lo

n-Butylbenzene <5.0 -- <50

tr-Plopylbenzene < 5.0 -- < 2.0 -- < 5 0

plsopropyttoluene <5.0 -- <50

sec-Butylbenzetre <5.0 __ <50
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TABLE 5: SOIL CHEMICAL TEST RISULTS - Volatile Organic Compounds
Phase Il Environmental Site Assessmetrt
Future Port Field Support Senices Cornplex
Port of Oakland
Oakland" CaliforDir

UNITS ps&s F&&e rg/kF us./ks F4g
f f i  - -  <1.0 ' -  <50

LOCATION
MATRIX
COLLECTION DATE
DEPTII (I)

teft-Amyl Ethyl Ether CIAME)
ted-Butylbenzene
T€fiiary Butanol C[BA)
Terachloro€thene
Toluene
trans- 1,2-Dichloroethene
trans- 1,3-Dichloropropere
Trichloroethene

MIC-29-DLI? IVIFC-30 MFC-3 I MIC-3 I
Soil Soil

3125/2002 3125/2002

1.0  3 .0

Soil
3/26t2002

4.5

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5 .0
< 5 ,0
< 5 .0
< 5 0
< 5.0

Soil
3t2',7 lZWz

I\rIC-30
Soil

312112002
t I zl.)

-- . io.o
- -  <  1 .0

< 0.0050 1.0
- -  <  1 .0
-- < 1.0
-- < 1.0

. Oloso

< 5,0

< 5.0
< 5.0
<  5 .0
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5 0
< 5.0

T

Vitryl acetate
Vinyl chloride
Xylenes (Total) <5.0 <00050 <2.0 < 0.0050 <50

Notes:
(l ) Soil sarrples coll€cted in six-
inch tubes begimitrg with the depth
indicated in feet below ground
surface ftgs)

Samples w€Ie analyzed for Volatile
organic Compounds (vOCs) by
EPA Method 8?60 (B).

-- : Not Anallzed

pg/kg = micrcgranls per kilogram

lris\Pon of Oakland\Tso#19/PhasellReportvocs-soil - Table 5 Page 34 of 50 IRIS ENVIRONMENTAL



TABLE 5: SOIL CHEMICAL TEST RXSULTS - Volatile Organic Compoutrds
Phase II Environm€ntal Site Assessm€nt
Future Port Field Support Services Complex
Port ofOakland
Oakland, Californir

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)
UNITS

MFC.3I
Soil

3/25/2002

MFC-3r
Soil

3t25/2002
5.0

MFC-32
Soil

3n6D002
t . 5

MFC-33
Soil

3t2512W2

1 .5

MFC.33
Soil

3/?5/?002
3.0

1, l, 1,2-Tetrachloroethane
1,1, I -Trichloroethane

1 , I ,2,2-Tetrachloroetbane
1 , I ,2-Trichloroethane
I , 1 -Dichloroethalre

I ,1 -Dichloroethene
I ,1 -Dicbloropropene
1 ,2,3 -Tdchlombenzene

1,2,4-Trichlorobenzene
1 ? J-Trirnelhylbenzene
1,2-Dibromo-3 -chloropro?ane

I ,2-Dibromoelhane
I ,2-Dichlo.obenzae
I ,2-Dichloroelhane
I ,2-Dichloroprcpane
1,3,5-Timethylbenzede
I ,3 -Dichlorobenzene

1,3-Dicldoropropane
I,4.Dicblorobenzene
z,2-Dicl oropropare
2-Butaoone(MEK)
2-Chloroettylvinyl €ther
2-Chlorotoluetre
2-Hexanotre
4-Chlomtoluene
4-Methyl-2-peotaoone (MIBK)

BenzeDe
BromobeDzene

Brcnrofom
Bmrnomethane
Carbon disulfide
Carbon tetrachloride
Chloroberzene
Chloroethane
Chlomlbrm
Chloromethane
cis-1,2-Dichloroethene
cis-I,3-Dichloropropene

Dibmmomethane

di-Isopropyl Ether (DIPE)
Ethanol
Ethyl rert-Butyl Ether (ETBE)
Ethylbenzene
H€xachlorobubdiene

Naphthalene
n-Butylbenzene
n-PlopylbenzeDe
p-lsopropyltoluene
sec-Butylbeozene

< 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
< 1 0
<  5 .0
<  5 .0
<  5 .0
<  1 0
<  l 0

< 5.0

< I .0
<  1 .0
< 1 .0
< 1 .0'i

<2.0
<2.0

.T'
< 2.0

. i.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
<  1 .0

< 0.0050 < 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
< 2 0
<  5 ,0
<  5 .0
<  1 0
<  5 .0
<  5 .0
< 5.0
<  I 0
<  5 .0
<  l 0
<  5 .0
< 5.0
<  5 .0
<  l 0':l'
<  5 .0

Isopropylberuene <5.0 -- <50

Methylene chloride < 5.0 -- < 5 0

M T B E  < 5 . 0  < 1 0  -  -  < 5 0

(Conti$ued)

< 5.0 <  5 .0

<  l 0 <  1 0

< 2 .0
< 1.0 < 0.0050

< 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 CITEMICAL TEST RESULTS - Volatile Organic CompouDds
Phase II Etrvironmental Site A$se$smetrt
FDture Port Field Support Services Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTHO)

ten-Amyl Ethyl Ether (TAME)
tert-Butylbelrzene
Teftiary BulaDol (TBA)
Tetmchloroethene
Toluene
bans-1,2-Dichloroethene
trans- 1 ,3 -Dichlompropene

Tdchlooethene
Tdclfomfluoromethan€
Trichloroaifl uomethane
Vinyl acetate
Vinyl chloride
Xylenes (Tot I)

MFC.32 MFC-33
Soil Soil

3/26/2002 3125/2002

ItrC-31
Soil

3t25t2002

Mrc-3r
Soil

3t25t2002

MFC-33
Soil

3/?517002
3.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

I , J 1 .5

UNITS ,re.&g Pe4(g Fg,ftg Pg,tg ug4(:e
ffito < 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

< 50.0
<  1 .0
<  1 .0
<  1 .0
<  I . 0
' . :o

<  5 .0
<  3 .0
< 2.0

< 0.0050

< 2.0
-- < 5.0

< 5 0
< 5'0

< 0,0050 < 0.0050 < 5.0

Not€s:
(l) Soil samples collected in six-
jnch tubes beginning with the depth
indicated in feet below ground
surface Ogs)

safiples were amlyzed for Volatile
Organic Compounds (Vocs) by
EPA Method 8260 (B).

: = Not Analyzed

pglkg = micrcgrams per kilogram
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TABLE 5r SOIL CHEMICAL TEST RESIJLTS - Volatile Orgaric Compounds
Phase II Environmental Site Assessment
Futnre Port Field Support Services Complex
Port of Oakllnd
Oaklatrd, Califoroia

LOCATION
MATR]X
COLLECTION DATE
DEPTHO)

MFC-33
Soil

3t2sn002
5.0

MFC-33
Soil

3t25t2002
5_f

MFC-34
Soil

3/26t2$2

1 , 5

MFC.34
Soil

1t2612002

3.0

MFC-34
Soil

3/26/2002

5 .5

I ,1 ,1 ,-Tetraciloroethane
1,1,1-Triohlomethane
I,1,2,2-Tetrachlorcethane
I , t ,2-Trichloroethane
1 , I -Dichloroethane
I , I -DicNoroethetr€
I , I -Dichloropropene
1 2,3-Trichlorob€nzene
1,2,4-Trichlorobenzetre
1,2,4-Trimethylbenzene
lr-Dibromo-J-cbloropmpane
I ,2-Dibromoethane
I ,2-Dichlorobenzene
I ,2-DichloroethaDe
I ,2-Dichloropropane
1,3,5-Trimethylbenzene
I ,3 -Dichloroberzene
1,3-Dicbloropropane
1,4-DicblorobeMene
2,2-Dichloropropane
2-Butaoone(MEK)
2-Chlooethylvinyl elher
2-Chlorotoluene
2-Hexanone
4-Cblorololuene
4-Methyl-2-penlanone (MIBK)

Benzene
Bmmoberzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethaae
Carbon disulfide
Ca$on tetEchloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichlomethene
cis- 1,3-Dichloroplopene
Dibrornochloromethane
Dibrcmomethane
Dichlorodifl uoromethane
di-Isopropyl E$er (DIPE)
Ethanol
Ethyl t€a-Butyl Ether (ETBE)
Ethylbenzene
HexachlorobutadieDe
lsopropylbenzene

<  1 .0
<  1 . 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
<  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':lo

< 5.0
<  5 .0
<  5 .0

<  1 .0
<  1 .0
< 1-0
<  1 .0
'_lo

< 2.0'1',
' i:'
< 2.O

. t .O
< 5.0
<  t . 0

< 2.0

<2.0
< 200.0
< 2 . 0
<  1 . 0

< 0.0050

< 0.0050

< 5.0
< 5 ,0
< J .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
<  l 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
< 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
< 1 0
< 5.0
< 5.0
<  5 .0
< 1 0
<  5 ,0
< t 0
<  5 .0
<  5 .0
<  5 .0
<  l 0
'-lo

.l.o
< 5.0
< 5.0

Methylene chloride <5.0 <50 <5.0

NfrBE < 5-0 < 1.0 -- < 5.0 < 5.0

Naphthalene
n-Butylbenzene
n-Propylbenzene
p-lsopropyltoluere
sec-Butylbenzene

< 1 0
< 5,0
<  5 .0
< 5.0
<  5 .0

<  1 0
< 5.0
<  5 .0
<  5 .0
<  5 .0

<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
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TABLE 5: SOIL CIIEMICAL TEST R.ESULTS - Volatile Orgaric Compourds
Phase II Environmental Site Assessment
Future Fort Field Support Services Complex
Port of OaklaDd
Oakland, California

LOCATION
MATRD(
COLLECTION DATE
DEPTIIO}

MFC-33
Soil

3/25t2002
J . ( i

MFC-34
Soil

3/26t2002
3-0

MFC-34
Soil

3t26D002

5 , )

MFC-33 MIC-34
solt Joll

3/2s/2002 3126/2002

UNITS ttg4<g Pe/ks Pglke Iq:e P:4is
s tv rene f l  < i .o  - -  <50 <50

tert-Amyl Ethyl Ether (TAME)
len-Butylbenzetre
Tertiary Butanol (TBA)
Tehlchloroethene
Toluene
tans-1,2-Dichloroethene
trus- 1,3-Dichloropropene
Tdchloroethene
Tnchlorofluoromethane
Trichlorotrifl uoroethane
Vinyl acetate
Vinyl cl oride

.l.o
<  5 .0
<  5 .0
< 5.0
< 5.0
< 5,0
< 5.0
< 5.0
< 5 0

<  5 .0

< 2-0

< 50.0
<  1 .0
<  t . 0
<  1 .0
<  I . 0
..'..u

<  5 .0
<  3 .0
<2 .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

Noter:
(l) soil samples colleoted in six-
inch hrbes b€ginning with the depth
indicated in leet below ground
surface (bgs)

Samples were analyzed for Volatile
organic Compoutrds (VoCs) by
EPA Medrod 8260 @).

- = Not Analyzed

pg/kg = miclograms per kilog€m
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phas€ II Envlrotrmetrtal Site Asse$ment
Future Port Field Support Services Complex
Port ofOakland
Oaklatrd, Callfornia

LOCATION
MATRLX
COLTECTION DATE
DEFTHO)

MFC-34
Soil

3/26D002

6.0

MFC.35
Soil

3t25/70c2
1-0

MFC.35
Soil

1'7340.0

2 .O

MFC-35
Soil

3t25t2002

5.0

MFC-35
Soil

3D5/2002

I ,1 ,l ,2-TetBchlorcethane
1 ,1 ,1 -Trichloroethane
I , I ?,2-Tetachtoroethane
1 , I ,2-Trichloroethane
1 , I -Dichloroetha.rc

1 ,I -Dichlorcethene

I , I -Dichloropropene

I2,3-Trichlorcbenzeoe
1,2,4-Trichlorobenzeoe
1,2,4-Trimethylbe$zene
1,2-Dibromo-3-chloropropan€
I ,?-Dibromoelhale
1 ,2-Dichloiobenzene
1 ,2-Dichlorcethale
I ,2-Dichloiopropane
1,3,5-Trimelhylbelzene
1 ,3-Dichlorobenzene
1 3-Dichloropropate
1 ,4-Dichlorobeozene
2l-Dichloropropane
2-Butanone{MEK)
2-Chlorcethylvinyl ether
2.Chlorctoluere
2-H€xanone
4-Cl orotoluene
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Brcmobenzene

<  1 .0
<  I . 0
<  1 .0
<  1 .0
<  t . 0

.-i.o
<2 .O

. io.o

.i.o

<  2 .0
<  5 ,0
.. ' .0

<  1 .0
<  t . 0
<  2 .0
<  t . 0
<  1 .0
<  1 .0
<2 .Q
< 2.0
<  ? .0
<  1 ,0
<  t , 0
<  1 ,0

.'i.u
< 200.0
< 2.0
'.t o

< 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
<  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':l'
<  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
< 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
<  1 0
<  l 0

..
< 5.0
< 5.0
< 5.0
< 5.0

<  1 .0
<  1 .0
< 1-0
<  1 .0',1'

..

<2 .0't,,o

< 10.0

.:
< 2.0

< 2 . 0
< 5.0
<  1 . 0

.i,o
<  t . 0
<2_O
< 1 .0
<  1 .0
<  1 .0
< 2.0
< 2.0
< 2 . O
<  1 .0
<  1 .0
'10

< 2 0
< 200.0
<2.0
< 1_0

-.
<  1 .0

Bromoform
Bromomethane
Carbor disulfide
Carboa tetrachloride
Chlorobenzene
Chloroethane
chloroform
Chloromethane
cis- 1,?-Dichlorcethene
cis'1,3-Dichlorcpropere
Dibromoohloromethatre
Dibromomethane
Dichlorcdifl uoromethan€
dilsopropyl Ether (DIPE)
Ethanol
Ethyl tert-Buryl Ethe. (!TBE)
Ethylbenzene
Hexachlorobutadiene
Isopmpylbenzene
Methylere chloride
MTBE

< 0.0050

Naphthalene
n-Butylbenzere
n-Propylbenzene
p-Isopropyholuene
sec-Butyibenzene

< 2.0

<  l 0
<  5 .0
<  5 .0
< 5.0
< 5.0

<  l 0
< 5,0

< 5.0
20
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TABLE 5r SOIL CHEMICAL TEST RESULTS - Volstile Orgaric Compounds
Phas€ II Esvironmental Sit€ Ass$sment
Futrre Port Fleld Support Services Complex
Port ofOaklatrd
Oakland, California

LOCATION
MATRIX
COLLECTION DATE

DEI'IH 
(!)

MFC.34
Soil

3126/2002

6 .0

MFC-35

Soil

MFC-35
Soil

MFC.35
Soil

3/25t2002

5.0

N{FC-35
Soil

3t25/2002

5 .5
3/25t2002 17340.0

1 .0  2 .0
tjNtTs Ps&s ug&s F-q/kc F4s IPlg

< 5 . 0  < 5 0  < 1 0

tert-Amyt Eihyl Erher (TAME) <2.0 -- < 2-0

tsrt-Butylb€nzele < 5.0 < 5.0

Tertiary Butanol (IBA) < 50.0 - < 50.0

Tefiachlorcethene <1.0 -- <50 <50 <10

To lueoe  <  1 .0  <  0 .0050  <50  <50  < l l

trais-1,2-Dichloroethene < 1.0 -- <5.0 <5,0 <l2

trans- I ,3-Dichloropropene <1.0 -- <5,0 <5.0 <13

Trichloloethene <1.0 -- <50 <50 <14

Tdchlorofluoronetbane <5.0 <5.0

Trichlorohifluoroethatre -- -- < 5,0 < 5-0

Viryl acetate < 5.0 -- < 50 < 50 < 5.0

Vinyl chloride <3.0 -- <5.0 <50 <30y ][yr oruonoe

Xvledes f fota l )  <2.0 < 0.0050 <5.0 <50 <20

Notes:
(l ) Soil samples collected itr six-
inch tubes beginning with lhe depdl
indicated in feet below ground
surface ftgs)

Samples were anabzed for volatile
Organic Compounds (VOCs) by
EPA Method 8260 (B).

- = Not Analyzed

trglkg = micrcgrarls per kilograE
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TABLE 5: SOIL CHEMICAL TEST RESITLTS - volatile Organic Compourds
Phas€ II Environmclltal Site Assessment
Future Port Fleld Support S€rvices Complex
Port ofOakland
Oaklatrd, California

LOCATION
MATRIX

COLLECTION DATE

DEPfiIlT)

UNITS

Mrc.36
Soii

3t28/2002
1.5

MFC-36
Soil

3t28t20v

MFC-37
Soil

3t2512002
1_5

MFC.3?
Soil

312512002

4.5

MFC.37
Soil

1t25/2$?

5.0

MFC-38
Soil

3t26t2002
1.0

1, 1, 1,2-Tefi achloroethane
I , I ,1-Trichlorcethan€
I , I ,2,2-Tetraotdoroethane
I ,l,t- l flcnloroeuran€
I ,I -Dichloroetbatre

1 , I -Dichloroethene

1 ,l -Dichloropmpene

1,2,J-Trichlorobenzene
1 ,2 3-Trichlorobenzerc
1 ,? +TrimethylbenzeDe
1,2-Dibmmo-3-chloropropane
l,?-Diblomoetharc
1 ,2-DichlorobeDzene
1,2-Dichloroethane
1,2-Dichlorpropane
1,3,s-Trimetlylbenzene
I ,3 -Dichlorobenzene

1 ,3-Dichloroplopane
I ,4-Dichlorobetrzeoe
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2{hlc,rotoluene
?-Hexanone
4-Chlorotoluene
4-Medryl-2-pentanone (MIBK)

Benzene
Btomobenzene
Bromochloroflethane

< 5.0

< 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
55

< 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
' : : t

< 5.0
<  5 .0
<  5 .0
< 5.0

< 0.0050

< 0.0050

< t 7
< r 7
< 1 7
< 1 7
< l '7
< 1 7
< 1 1
< 1 7
< 1 7
< 1 7
< 1?0
< 3 4
< 1 1
< t 7
< 1 7
< 1 7
< 1 7
< t 7
< t 1
< 1 1
< .170
< 170
< 1 7
<170
< t 7
<  1?0
<  t70
< 1' l
< 1 1
< 6 9
< 1 7
< t 7
< 3 4
< 1 7
< 1 7
< 1'7
< 3 4
< t ' l
< 3 4
< 1 7
< t 7
< 1 7
< 3 4
< 1 4

. t
< 1 1
98

< 1 1
< 1 7

< 1 .0
< 1 .0
< 1_0
< 1 .0
'-ln

< ?,0
' : . 0

::
'To

< 2.0

.l.o
< 5-0
.-'-o

<  1 . 0
<  1 .0
< 2.0
<  l - 0
<  1 .0
<  I _0
< 2-0
< 2_O
<2 .O
<  1 . 0
<  1 .0
<  1 .0

.l.o
< 200-0
< 2.0',1'
<  1 .0

< 0.0050

. Oloso

Bromofolm
Bromomethane
Ca$on disulfide
Cafion tehachloride
ChlorobenzeDe
Chloroethane
Chloroform
Chloromethane
cis- l t-Dichloroethene
cis- 1 J -Dichloropropene

Dibromochloromethane
Dibromom€than€
Dicl orofifluoromedlane
di-Isopropyl E$er (DIPE)
Ethanol
Ethyl tert-Butyl Ether GTBE)
Ethylbenzene
Hexachlorobutadi€ne
Isopropylbenz€ne
Methylene chlodde
MIBE

Naphthaleoe
n-Butylbenzene
n-PropylbenzeEe
plsopropyholuene
sec-Butylbenzene

Iis\Port of Oakl.nd,TSO#19,/P1l3sellRcponwocs-soil - Tablc J

<  l 0
< 5.0
< 5.0
< 5.0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST R.ESULTS - volatil€ Organic CornporDds
Phase II Et|vironmentil Site Assessment
Future Port Field Support Services Complex
Port ofOaklard
Oakla[d, california

LOCATION
MATRIX
COLLECTION DATE
DEPTH(t)

tert-Butylbenzene
Tertiary Butanol (TBA)
Tetrachlorcethe[e
Toiuene

Vinyl acetate
Vinyl chloride

MFC-36 MFC-36
Soil Soil

3/28D002 3D8/2002
r  <  4 5

MFC-17 MFC.3?

Soil Soil

3/25n002 3D5/2002
r  <  4 5

Mrc-37
Soil

3D5/2002

MFC.3E
Soil

3t2 2002
1.0

UNITS pg&e pgke lt&ftg pst-s p+-e pslkg
Styrene -- -r 5ll - < 17 < 1 0

Len-Amyl Ethyl Erher (TAME)
<  5 ,0

<  5 .0
< 5.0
< 5,0
< 5.0
< 5.0
< 5.0
<  5 ,0
< 5 0
<  5 .0
<  5 .0

. OOOSO

. O,OOSO

< t 7

< 1 7
< 1 7
< 1 1
< 1 7
< t 7
< 1 7
< 1 1
<  170
< 1 7
< 1 7

-- 2.0

< 50.0
< L 0
<  1 .0
<  1 .0
<  1 .0
.. ' .0

< 5.0
< 3_0
< 2.0

< 0.0050

< 0.0050

trans-|,2-Dict oroethene --

trans- 1,3-Dichloropropene
Trichloroethene
Tricl orofluoromelhare --

Trichlorotrifluoroerhane --

Notes:
(1) soil samples collected in six-
irch tubes beginning wift rlte depth
indicated iD feet below gound
surface Ogs)

Samples were analyzed for Volatile
orgaaic Compounds (VOCS) by
EPA Meftod 8260 (B).

- = Not Analyzed

pg,4<g = micrograms per kilogram

< 5.0

Iris\Fon of &klad\Tso#l9phrsellRcDorrwocs-soil - Table 5 Page 42 of 50 IRTS EN!'IRONMENTAL



TABLE 5: SOIL CHEMICAL TEST RESULTS - volatile Orgaric Compounds

Phrse Il Environm€Dtal Site Ass€ssm€nl
Future Port Field Support Services CotDplcx
Port ofOaklsnd
Oaklrnd, California

LOCATION
MATRIX
COLLECTION DATE
DEPTH (T)

UNITS rlgle Pg&e lrg&g P&/ke PgAg

< 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
'-10

. l  o
<  5 .0
<  5 .0
<  5 .0
<  5 .0

MFC.38
Soil

3n6/2002

2.5

MFC-38

Soil
3n6D002

5.0

MFC-38
Soil

3/26/2042

5 .5

MFC-39
Soil

3n6/20m
1.5

MFc40
Soil

3D612002
1.5

1,1, 1,2-Tdhacl oroetane
I ,l ,l -Triohlorcethane

1,1,2,2-Tetrachloroethane
I , I ,z.Trichloroethane
I , I -Dichloroethatre
I , I -Dicldoroethetre
I , I -Dichloropropene
1,2,3-Trichlorobetrz€ne
1,2,4-TlichlorobeMere
1,2,4-Trirnethylbelzene
1,2-Dibromo-3-chloropropane
I ,2-Dibromoethane
I ,2-Dichlorobenzene
I ,2-Dichlorcethane
I ,2-Dichlorcp.opatre
1,3,5 -Trimethylbenzene
I ,3 -Dichlorobenzene
I ,3 -Dichloppropan€
I ,4-Dichlorcbenzene
2,2-DichlorcpropaD€
2-Bl'tarrcne(MEK)
2-Chlometlrylvioyl ether
2-Chlolotoluene
2-Hexanone
4-Chlorotoluene
4-Methyl-2-pentanore (MIBK)

Benzene
Brotnbenz€ne
Bromochloromethane
Brcmodichlormnethan€
Bmmoform
Bromomethane
Carbon disulfide
Carbon ietrachloride
Chlorobenzene
Chloroetha[e
Chlorofofm
Chlommethane
cis- 1,2-Dichloroethene
cis- 1,3-Dichlolopropene
Dibromochloromethane
Dibromomethane
Dicllorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Efter (ETBE)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylene chloride
MTBE

< 5.0
< 5-0
< 5.0
< 5,0
<  5 ,0
< 5,0
< 5.0
< 5,0
< 5.0
< 5.0
<50
<  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
<20
< 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
<  1 0

--

< 5.0
< 5-0
< 5-0
< 5.0
< 5.0

<  1 .0
<  1 .0
<  t , 0
<  1 .0
.. ' .0

. l.o'i
< t 0_0

.-i.o
< 2.0
< 5.0
< 1 .0

.i.o
<  1_0
< 2 . 0
<  1 .0
<  l - 0
<  1 .0
<2 .0
<2 .0
< 2 . 0
<  1 .0
<  1 . 0
<  1 .0

.i.o
< 200-0
< 2-0
',:'

<  1 .0

< 0.0050

< 0.0050

< 0.0050

. oloto

Naphthalene
n-Butylbenzefle
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene

< t 0
< 5.0
<  5 .0
< 5.0
< 5.0

<  1 0
<  5 .0
< 5.0
< 5.0
< 5.0

ii.o
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TABLE 5: SOIL CIfiMICAL TEST RESULTS - volatile Organic Compoutrds
Pbas€ II Etrvirormetrtal Site Assessment
Future Port Field Support Services Complex
Port ofOaklard
Oakland, California

LOCATION
MATRIX
COI.LECTION DATf,
DEPTHO)

ten-Arnyl Ethyl Ether (TAME)
ten-Butylbenzene
Tertiary ButaDol (TBA)
Tetrachloioethene
Toluene
tans- 1,2-Dichloroethene
fans-1,3-Dichlo$propene
Trichlorcethene
Trichlorcfluoromethane
Trichloiotrifl uoroethane
Vinyl acetat€
Vinyl ohloride
Xylenes (Total)

< 0.0050 < 0.0050

MFC-38
Soil

3n6t2002
2.5

MFC-38
Soil

3t26t2002
5.0

MFC-38
Soil

3t26t2002

5 .5

MFC.39
Soil

3/26t20i2

1 .5

MFC-40
Soil

3126/2002

t .5

UNITS Fg/kg pg^(g pg/kg Pg/kg Fglkg
S twene  <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
<  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.O < 0.0050 < 0,0050

Notes:
(t) Soil samples collecGd in six-
inch tubes beginning witl the depth
indicated itr feer below ground
surface (bgs)

Samples were analyzed for Volatile
Organic Compounds (VOCs) by
EPA Method 8260 (B),

- = Not Analyzed

!g,&g : micro$ams per kilogram
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TABLE 5r SOIL CHEMICAL TEST RESULTS - Volatile Orgrnic ComPoutrds
Pbas€ II Environmertal Site Assessment
Future Port Field Support Services Compl€x
Port ofOaklatrd
Oakland, California

LOCATION
MATRIX

COLLECTION DATE

DEPTH(1)

LNITS pg^e pg/kg PgAe FgAe Pelkg

MFC-40
Soil

3t26D002

5.0

MFC.4O
Soil

3t26/2002

3 .0

MFC40
Soil

3t26t2002

MFC-41
Soil

3t26t2002

1 .5

MFC-41
Soil

3/26/2002

l, 1, 1,z-Tetrachloroednne
1,1,1-Trichloroethane
1,1,2,2-Tetrachlorcethan€
I , I ,2-Trichloroethane
1,1-Dichloroethane
I ,1-Dichloroethene
I , l -Dichloropropene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimerhylbenzene
1,2-Dibromo-3-chloropropatre
I ,2-Dibmmoethane
1,2-Dichlorobenzene
1,2-Dichloroelhare
1,2-Dichloropropafle
1,3,5-Trimethylbenzene
I ,3-Dichlorobenzene
1,3-DichloroFopane
1,4-Dichloroberzene
2,2-Dichloropmpane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Cblorotoluetr€
2-Hexanole
4-Canorotoluene
4-Methyl.2-petrtanone (MIBK)
Acetotre
Betzene
Brcnrcbenzere
Brcmochlorcmethane
Bromodichloromethane
Brcmoform
Bromomethane
carbon disulfide
Carbotr tetrao}loride
CldolobeMene
Ctiloroethan€
Chloroform
Chlorom€thane
cis- l r-Dichloroethene
cjs- 1 ,3 -Dichloropropene

Diblomoohloromethane
Dibromomethane
D ichlorodif luorometharc
dilsopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylene chloride

<  1 . 0
< 1 .0
< 1 .0
< 1.0
' : '

..
< 2.O'i
< 10.0

.l.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
<  t . 0
<  1 . 0
< L 0

.-i.,
< 200.0
< 2 . 0
< 1 .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
<  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
<  1 0
<  5 .0
<  5 .0
<  5 .0
<  l 0
<  5 ,0
<  I 0
< 5,0
< 5,0
<  5 ,0
<  l 0',1'
< 5.0
< 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
< 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

- -  <50
< 5.0 < 5.0
< 5 0 - -  <50
< 5 0
< 5.0
< 5.0
< 2 0
< 5 .U

< 5.0
<  l 0
< 5-0
< 5-0
< 5.0
<  1 0
< 5.0
< 1 0
<  5 .0
< 5.0
<  J . U

<  l 0
<  1 0

< 5.0
<  5 .0

<0,0050 < 5.0
- < 5.0
- -  <20

< 5 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
<  l 0
<  l 0

<0.0050 < 5.0
-- < 5.0

< 5-0
< 5.0

< 5.0 < 5.0
< 5.0 < 5 .0

r\r'rpF < 1.0 < 5.0 < 5.0 -- < 5-0/-
I (Continied)
t Nanhtlatene

n-Butylberzese
n-Plopylbenzen€
p-lsopropyltoluene
sec-ButylbenzBne

< 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
Phase U EnviroDmental Site Assessmetrt
Future Port Field Support Services C0mplex
Port ofOakland
0akland, California

LOCATION
MATRIX
COLLECTION DATE
DEPTH{')

tert-Amyl Ethyl Ether (TAME)
leit-Butylbenzene
Tertiary Butanol (TBA)
Tetrachloroethetre
Toluene
trans- ) r-Dichloroethene
fans-1,3-Dichloroproperc
Tichloioe&ene
Tichlorofluoromethane
Tricldorctrifl uoroethane

Vinyl acelale
Vinyl chloride
xylfles (Total)

MFC4I MFC-41

Soil Soil

3/26t2002 3/2612002

1 .5  2 .5

MFC-40
Soil

1/26t2002

5 .0

MFc40
Soil

3t26t2002
3.0

Mtc-40
Soil

3t26/2002
4.5

UNITS pgftg Fe/ke us&s Ps&s Ueftg
-- < 5.0

< 2.0

< 50.0
< l_0
< l_0
<  1 . 0
< 1 .0
< i .0

.l.o
< 3.0
< 2.0

.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.{.)
< 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 beginnirg with the depdl
irdicaEd in feet below ground
surface (bgs)

Samples were analyzed for Volatile
Organic Compounds {VOCs) by
EPA Method 8260 (B).

- = NotAnalyzed

Fg,&g : microgmrns per kilogram
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TABLE 5: S0IL CIIEMICAL TEST RESULTS - VolstilG Organic Compounds
Phase II Enviroomertal Site Assessment
Future Port Fi€ld Support Services Complex
Port ofOaklatrd
Oakhtrd, California

LOCATION
MATRIX
COLLECTION DATE
DEPTH(I)

1,1,1 r-Tetracl oroethane
1,1, I -Trichloroethane

1, 1,2,2-Tetrachloroethate
I , I ,2-Trichloroedrane
I , I -Dichloroethatre

I ,l .Dichloroethene
I ,l -Dichloroprcpene
1,2,3-lichlorobenzene
l,2,4"Trichlorobenzene
1,2,4-Trimetlylbenzene
1,2-Dibromo-3-chloropropane
I ,2-Dibromoethane'l 
,Z-Dichlorobenzene

1,2-Dictdoroethane
1 ,2-Dichloropropane
1,3,5 -Trimelhylbenzene

I ,3-Dichlorobenzene
I ,3-Dichloropropane
1,4-DiohlorobeDzene
2,2-Dichloropropane
2-Butarcne(MEK)
2-Chloroethylvinyl ether
2-Cblorotoluene
2-Hexanone
4-Chlorotoluene
4-Methyl-2-peatarcne o'{IBK)

Benzene
Bromobenzene

Bromoform
Bromomethane
cafton disulfide
Carton tetrachloride
chlorobenzene
chloroethane
Chlorofom
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloroplopene
DibDhochloromethane
Dibmmome&ane

Naphthalene
n-Butylbenzene
n-Pmpylbe1)zene
p-Isopropylioluene
sec-Brrtylbenzetre

Mrc-44 MFC44
50ll JolI

3/26t2002 3n6n002

MFC.4I
Soil

3t26t2002

4,0

MFC-41
Soil

1/26t2002

ltFc-43
Soil

y28n002

1.5

MFC43
Soil

1/28t2002

4.5

UNITS ps&s pe/kg pe/kg Fg&g pelks Fs&g
1 . 5 4.5

-  < 5 0
-  < 5 0
-  < 5 0
-  < 5 0
-- < 5.0
-- < 5.0
-- < 5.0
-- < 5.0
-- < 5.0
-- < 5.0
- -  <50
-- < l0
-- < 5.0
- < 5.0
- < 5.0
- < 5-0
- -  < 5 0
-- < 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
<  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
<  l 0
< 5-0
<  5 .0
<  5 .0

<  1 .0
<  1 .0
<  I . 0
<  1 .0
'-10

< 2.O'i:'
< l0_0

.-i.o
< 2.0
< 5.0
<  1 .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
<  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

< 0.0050

<  1 -0
< 2.0
< 1-0
<  1 -0
<  1 .0
<2 .0
<2 .0
< 2.0
<  1 .0
<  1 .0
<  1 .0

<  5 .0
< 1 0
<  5 .0
<  5 .0
<  5 .0
<  l 0
<  5 .0
<  l 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 0

< 5.0

<  l 0
< 5.0
< 5.0

< J.0

IRIS ENYIRONMENTAL

DicNorodifluoiomethane < lo
dilsopropyl Elher (DIPE)
Ethanol
Eftyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexachlorobutadiene

< 5.0 < 5.0 < 0.0050 < 5.0< 5.0
< 5.0

<  l 0

< 5.0
<  5 .0
<  5 .0
< 5,0

<2.0
< 200.0
< 2 .0
<  1 . 0

Isopropylbenzene <5.0 <5.0 - <50

Methyiene chloride < 5.0 < 5.0 -- < 5 0

r,frBE < 5.0 < 1,0 -- 5.3 * 15 0

<  1 0
< 5.0
< 5.0
< 5.0
< 5 .0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compourds
Phase II Environmental Site Assessment
I'uture Port Field Support Servic€s Complex
Port of Oaklatrd
OaklaBd, California

LOCATION
MATRJX

COLLECTION DATE

DEPTH(I)

tert-Amyl EtlryI Eiler (TAME)
tert-Butylbenzene
Tertiary Butanol (TBA)
Tet'aohloIoethetre
Toluene
tlans-1,2-Dichlorcethene
trals- 1,3-Dichloroprcpene
Tdchloroethene
Trichlorofl uoromethane
Trichlorotrifluoroethane
Vinyl acetate
Vinyl chloride
Xvlenes (Tohl)

-- < 5.0

-- < 5.0
< 0.0050 < 5,0

-- < 5.0
-- < 5.0
-- < 5.0
- < 5.0
-  < 5 0
-  < 5 0
. .  < 5 0

< 0.0050 < 5,0

3t?6t2oa 3t26/2002 3128/2002 312812002 312612002 3n6/2002

I , 5 1.5 4.s

MFC-41
Soil

< 5.0

< 5-0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5.0
<  5 ,0
< 5 0
< 5.0
< 5.0

MTC.4I

Soil

< 2_0

< 50.0
< 1 .0
1.6

< L 0
<  1 . 0
<  1 , 0

.l.o
< 3.0
< 2.0

MFC43
Soil

.l.o

.l.o

MFC43
Soil

< 5.0

<  5 .0
< 5.0
<  5 .0
< 5.0
< 5.0
< 5.0
<  5 .0
< 5 0
<  5 .0
< 5.0

MFC.44
Soil

MFC.44

Soil

4.0 4.5

uturs lg&e pg&e Pg^,e pdkc u8/ke p4,e
Sty rcne  <J .0  <1 -0  -  <50  -  <50

Notes:
(1) Soil samples colected in six-
ilch trrbes beginlling wit} the deplh
indicated in feet below grouod
surface ftgs)

Samples were analyzed for Volatile
orBanic Compoutrds (VOCS) by
EPA Method 8260 (B).

- = Not A{alyzed

pglkg : micrograms per kilogram
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compounds
Phase II EnvironrneDtal Site Assessm€nt
Futur€ Port Field Support Services Complex
Port of Oaklatrd
Oaklard, California

LOCATION
MATRIX
COLLECTION DATE

DEPfiIU)

MPC46 MIC46
Soil Soil

3/27/2002 3t2712002
'7.0 '7.s

MFC44
Soil

3t26n002
5.0

MFC-45

Soil
3nSnooz

1.5

niIFC45
Soil

3D8/20{J2

4.5

MFC-46

Soil
3/?7 t2002

4.0

1,1, i ,2-Tetrachloloetiane <5.0 <5.0 <50

1  .  1  .  1  -Tdch lo roe thane  <1 .0  -  <50  <50  <50  <10

1,1,2,2-Tetnchloroethatre <1.0 -- <5,0 <5.0 <50 <10

1 .1 .2 -T i ch lo roe lha re  <1 .0  - -  <5 .0  <50  <50  < I0

1 , l -D i ch lo r ce thane  <1 .0  - -  <5 .0  <50  <5 ,0  < l0

I, l  -Dichloroethene <1.0 -- <5-0 <50 <5.0 <l-0

l, l  -Dichloropropen€ <5.0 <5.0 <50

1.2.3-Tdchlorobenzene <5.0 <5-0 <5.0

1.2.4-Trichlorcbenz€rc <5.0 <5.0 <5.0

1,2,4-Trirnethylberuene .. -- < 5.0 < 5.0 < 5.0

1,2-Dibromo-3-chloropropane <50 <50 <50

1.?-Dibmmoethane <10 <10 <10

l.2-DcblorobeDzene <50 <50 <50

l.2-Dchloroethane <2.0 -- <50 <5.0 <50 <2'0

l,?-Dichlotopropane <2.0 -- <50 <5-0 <50 <2'0

1,3,5-Trimethylbenzene -- -- <5.0 <50 <50

l.3-Dichlotobenzene <5.0 <50 <50

1,3-Dichlorcprc,pane <5.0 <50 <5.0

l,4-Dichlotobenzene <5-0 <50 <5'0

2,2-Dichloropropane <5-0 <50 <5.0

2-Butanone(Ir'Gk) < 10.0 -- < 50 < 50 < 50 < 10 0

L, 2-Chtoroetbylvinyl ether -- -- < 50 < 50 < 50

I 2-chlorotoluene <5.0 < 5.0 <5 0
-  2 -Hexanone  <2 .0  - -  <50  <50  <50  <20

4-Chlorotoluene <50 <5-0 <50

4-Methyl-2-penraDorc {MIBK) < 2.0 -- < 50 < 50 < 50 <X 0

Ace lo l l e  <5 .0  <50  <50  <50  <50  <5 '0

B e n z e n e  < 1 - 0  - -  < 5 . 0  < 5 . 0  < 5 0  < 1 0

Brchobenzene <5.0 <5.0 <50

Brohochlorometha[e <20 <20 <20

Blomoalicl i lorcmethnlre <1.0 -- <J.0 <50 <50 <10

Bromo lb lm  <1 .0  - -  <5 .0  <5o  <50  < I0

Btomomethane <2-O -- < l0 < 10 < l0 <20

ca rbon  d i su l f i de  <1 .0  - -  <5 .0  <50  <50  <10

ca rboa  t e rach lo r i de  <1 .0  - -  <5 -0  <50  <50  <1 '0

Ch lo robenzene  <10  - -  <5 -0  <50  <5 '0  <10

Chloroethane <2.0 -- < l0 < I0 < 10 <20

Chlorofotm <20 -- <5-0 <5.0 <5-0 <20

Chloromethane <2.O

cis-1.2-DichloroetheDe < 1.0 - <5.0 <5.0 <5-0 < 1 0

cis-1,3-Dichloroprope[e < 1.0 - <5.0 <5.0 <5-0 < 10

Dibrcmochloromethane <1.0 -- <5.0 <5.0 <50 <10

Dibromomethane <10 <10 <10

Dichloiodifluoromet}ane --

di-Isopropyl Etler (DIPE) < 2.0 < 2 0

Ethanol <2ooo <2ooo

Ethyl t€rt-Butyl Ether (ETBE) <2.0 <20

E thy lbenzene  <1 .0  <50  <50  <5 '0  <50  <10

Hexachlorobutadiene <50 <5-0 <5u

Isopropylbenzene <5.0 <5-0 <5.0

Methylene chloride <50 <5-0 <50

. t  M IBE  <1 .0  - -  <5 .0  <5 -0  <5 .0  < l . o

- (Continued)
- Naohthalene < 10 < 10 < lo

< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
< 5 .0
< 5.0
< 5.0

n-Butylbenzene
n-Pmpylbenzerc
p-Isopmpylioluene
sec-Butylberzene

< 2_0 < 5.0
< 5 0
< 5.0
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TABLE 5: SOIL CHEMICAL TEST RESULTS - Volatile Organic Compoutrds
Pbase II Enyirolmcntal Sitc As$ssment
Future Port Field Support Services Complex
Port ofOakland
Oaklatrd, California

LOCATION
MATRIX

MFC44 lvIFC45 MIC-45

Soil Soil Soil

MIC46 MFC-46 MIC-46

Soil Soil Soil

3U/20O2 3t2712002 3D7n002CoLLECTIONDATE 3126/2002 3/2a12002 3128120U2

DEPTH{I)

Tichlorotrifl uoroethane
Viryl acetate
virryl chlorid€
Xylercs (Total)

5.0 L5
UNrTS pdkg p&&g p4g trp/1xs. lctke Pg:k!

Styr€ne
ten-Amyl Ethyl Ether (TAME) <2.0 <2o

tert-Butylbenzene <50 <5i l  <50

Tertiary Butanol (TBA) < 50.0 - -- < 50 0

TetrBchloroethene <10 -- <5.0 <50 6'6 <l-0

T o l u e n e  < 1 0  < 5 0  < 5 . 0  < 5 . 0  < 5 - 0  < 1 - 0

n'ans-l,2-Dichlorcethere < 1,0 - <5.0 <5-0 <5'0 < 1 0

Fans-1,3-Dichloropropene <1.0 - <50 <5.0 <50 <1-0

T r i ch lo roe thene  < I . 0  - -  <50  <5 .0  <50  < l0

Trichlorolluoromethane -- - < 5.0
-- < 5.0

< 5.0

< 5.0
< 3.0
< 2.0

< 5.0 < 5.0
- -  < 5 0  < 5 0 <  5 .0

<  5 .0 < 5.0 < 3.0
< 5.0 < 5.0 < 5.0 < ?.0

4.0 7 .0

< 5.0

< 5 0
< 5.0

< 5.0

Not€s:
(t) Soil samples collected in six-
inch tubes beginning with the depth
indicated in feet below ground
surface ftgs)

Samples were analyzed for Volatile
organic Compounds (VOC5) by
EPA Metlod 8260 (B)-

- = Not Analyzed

Ug/kg : micmgrtuns per kilogram
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TABLE 6: GROUNDWATER CIIEMICAL TEST RESULTS - Volatil€ Orgaric Compoutrds
Phase Il Environmental Site Assessme[t
Future Port Field Support Services Complex
Port of Oa&laud
Oaklstrd, Califomia

LOCAT1ON
MATRIX
COLLECTION DATE
IJNITS trgL [gL \EIL ttElL vgL !E/L

< 0.50

MFC-01 MFC-02 MFC-03 MFC-04 MFC-05 MFC-06
GW GW GW CW GW GW

3t28/02 3128/02 3128102 3128102 3n8/02 3127/02

l,l,l-Trichloroethane
I , i ,2,2"T€trachloro€thane
I , I ,2-Ttichloroethane
1 , 1 -Dichloroethane
1 , I -Dichloroethene

I ,1 -Dichloropropene
1,2,3-Trichlorobenzene
1,2,4-T!ichlorobenzene
1,2,4-Trirnethylbenzene
1,2-Dibromo-3-€bloropropanc
1,2-Dibromoethane
1,2-DichlorobeDzene
1,2-Dichloroethane
1 ,2-Dichloropropane
I ,3 J-Trimethylb€Een€
I ,3-Dicblorobenzene
I ,l-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropme
2-Butrnof,e(MEK)
2-Chlorcethylvin''l ether
2-Chlorotoluene
2-Hexanone
4-Chlorctolueoc
4-Methyl-2-p€ntanone (MIBK)
Acetone
B€nz€nc
Brcmobenzene
Bromochlorornethane
Bromodichloromcth{l€
Brcmofo!m
Bromomethane
Carbon disulfide
Crbou tetrachloride
Chlorcbenzrne
Chloroethane
CAloroform
C:hloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Ditrromochloromethaae
Dibromomethane
Dichlorodifl uoromethane
dllsopropyl Ether @lPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene

< 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
< 1 .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 < 0.50

< 0.50
< 0,50
< l -0
<  1-0
< 0.50

< 0.50
< 0.50

< 1 .0
< L 0
< 1 .0
< 1 .0
' : '

.-r.O

.:.0

_
. 
lo.o

< 2.O

.i.o
< 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
<  1 . 0

< 1 .0
< 2.0

< 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
< 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

< 2.0
< 2.0

< 200
< z.o
< 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
130

< 2.0
< 2.0
< 2.0
ar: ,

< 2.0
< 4.0
< 2.0
< 2 0
< 2 0

< 1 .0  <  1 .0
<0.50 < 0.50

< 1 .0 < 1 .0

<  1 . 0 < 1 .0

<  1 . 0 < 1 .0

< 2.O
< 2.0
< 4.0
< 4.0

< 4.0 < 1.0
<2.0  <  0 .50
< 2.0 < 0.50< 0.50 < 0.50

< 0.50 < 0.50
< 0.50 < 0.50

< 0.50 < 0.J0 < 0.50
< 0.50 < 0.50 < 0.50
< 1 ,0

< 0 .50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50

2.0 < 0.50
<2.0 < 0.50
< 4.0
< 2,0
< 2.0
< 200
< 2 D

< 1 .0
< 0.50
< 0.50
< 5 0
< 5.0

< 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
< l -0
<  1 .0

< 0.50
< 0.50
< 0.50
< 0.50
' : "

< 0.50
<  1 . 0

< 0.50
< 5,0
< 5 .0

< 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

"j'
< 0.50
<  1 . 0

< 0.50
< 5.0
< 5 .0

o < 0.50 < 0.50 < 2.0 < 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
< 5.0
< 5.0

< 0.50
-  < 2 . 0
-- < 200.0
-  <2.0

< 0.50 < 1.0
< 1.0

a fffiliT"*#i*"
Mahylene chloride
MTBE
Naphthalene < 1.0 < 1.0 < 1.0 280 < 1.0 :-
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TABLE 6r GROUNDWATER CEEMICAL TEST RESULTS - Volatile OrgrDlc Cofipourds
Phase U Enylronmetrtal Sitc Ass€ssmetrt
Future P0rt Fleld Support SeMces Complex
Port of Orklatrd
Oaklatrd, California

LOCATION
MATRTX
COLLECTION DATE
TJNITS

MFC-0 l MFC-02 MFC-03 MFC-04 MFC-05 MFC-06
GW GW GW GW GW GW

3/28/02 3128/02 3128t02 3/28102 3/28t02 3/27/02
ItdL llclL ll9ll- ttgL PEIL IrgL

(Continued)

n-Butylbenzene
n-Propylbenzene
plsogopyltoluene
sec-Butylbenzene
StyrcDe
tsrt-Amyl Ethyl Bther (TAME)
ten-Butylben?€n€
Tertiary Butanol (TBA)
Tetrachloroethsn€
Tolucne
trans- 1,2-Dichloroethene
traDs- 1,3-Dichloropropene
Trichloroeth€ne
Trichlorofl uoromethane
Trichloroaifl uoroethane
Vinyl acetate
Vinyl chloride
Xylencs (Total)

<  1 . 0
< 1 .0
< 1 .0
< 1 .0
< 0.50

<  1 . 0

. oso
< 0.50
< 0 ,50
< 0,50
< 0.50
<  1 . 0
< 0.50
< 2 5

< 0.50
< 1 .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

< 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

< 4.0
< 4.0
< 4.0
< 4.0
< 2 . 0

< 4.0

;;
< 2.0
< 2.0
< 2.0
4.0

< 4.0
< 2.0
< 100
< 2.0

<  1 . 0
<  1 , 0
< 1 .0
<  1 . 0

< 0.50

<  1 . 0

. OaO
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0

< 0.50
< 2 5

< 0.50
< 1 .0

< 1 .0
< 2.0

< 50.0
<  1 . 0
<  1 . 0
< 1 .0
< 1 .0
.-'..0

< 5.0
< 3 .0
<2.O

NotEs:
CW = Grsb Gfoundwater

All Grab Groundwater samples were
coll€cted from t€rrForey wells.

- = Not Aaalfzed

t!g/L = misrograms per liter

All samples were analyzed for Volatile
Organic Cornpouds (VOCs) be EPA
Method 8260(8).

o
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TABLE 6: GROUNDWATER CFEMICAL TEST RESIJLTS - volatile Organic compounds
Phase II Euvironmetrtal Site Assef8m€trt
Future Port Fl€ld Support Seryices Complex
Port ofOaklaDd
Oekland, California

LOCATION
MATRIX
COLLECTION DATE
UNITS

MFC-07 MFC-08 MFC-09 MFC-I I
GW GW GW GW

3t27t02 3/2' D2 3/2'7102 3128102
LIEII- ttplL ttslL tslL

MFC-12 MFC-13
GW GW

3/28t02 3lZ8/02
vgL pdL

I

1, l, 1,2-Tetachloroethane
1, l, 1 -Trichloroethane

1 , I ,2,2-Tetrachloroethane
I , I ,2-Trichloroetirane
I , I -Dichloroethane

I , 1-Dichloroethene
I , I -Dichlorcpro,pene

I,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3 -chlorcpropane
1,2-Dbromoethane
I J-Dichlorobenzene
1,2-Dichloroethanc
1,2-Dichloropropane
1,3,5-Trim*hylbenzcne
1 ,3-Dichlorobenzene
I ,3-DichloroFopade
I ,+Dicbleroberzsne
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluede
2-Hcxanone
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
BrcrnofoIm
Bromomethane
Carbon disulfide
Carboa tetrachloride
C:hlorobenzene
ghloroethane

Chloroform
Chlorometha.ne
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene
Hexact orobutadiene
Isoprcpy'benzene
Methylene chloride
MTBE
NaFhthalene

< 1 .0
< 1 .0
< l -0
<  1-0'l_'

-
< 2.0
a: ,

< 10.0

..
< 2.0

< 2.0
< 5 .0
=:o

<  1 . 0
< 1 ,0
< 2.0
< I -0
<  1 . 0
< 1 .0
< 2-0
< z.o
< 2.0
<  1 , 0
<  1 . 0
' ] o

< 2.0
< 200.0
< 2.0
..'-o

< 1_0
< 2.0

< 1 .0
< 1 .0
< 1 .0
< 1 .0
',: '

<  2 .0
' : '

* *.0

< 2.0

.'i.o
< 5.0' lo

< 1_0
< 1 .0
< 2.0
< 1 .0
< 1 .0
< 1 .0
< 2.0
< 2.0
< 2 . O
< 1 .0
< 1 .0
']'o

< 2.0
< 200.0
< 2.0
' :o

<  1 . 0
<2,0

<  1 . 0
< 1 .0
< 1 .0
< 1 .0
.-'-o

:

< 2.0
. , -o

-
'To

< 2.0

.-r.O
< 5-0' lo

< 1 .0
< 1 .0
< 2.0
< I .0
<  1-0
< 1 .0
< 2.O
< 2.0
< 2,0
< 1 .0
< 1 .0
'l'o

< 2.0
< 200.0
< 2.O
' :o

<  1 . 0
< 2.0

<  1 . 0
< 1 .0
< 1 .0
< 1 .0
' :o

:

< 2,0
. , - '

< l0_0

:
< 2.0

< 2.0
< 5.0
' ] o

< 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
' ]o

<  l _ 0
< 2.0

< 5 .0
< 5 .0
< 5.0
< 5.0
< 5,0
< 5.0
< 5.0
<  1 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
<  l 0
< 5.0
< 5.0
< 1 0
< 5 0
< 5.0
< 5.0
<  l 0
<  l 0
<  l 0
26

< 5.0
< 5.0
< 5.0
.-'-.0

<  5 .0
< 1 0
1 0

< 5 0
< 5 0

< 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
< 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
36

< 0.50
< 0.50
< 0.50
':-"

< 0.50
< t .0
< 0.50
< 5.0
< 5-0
< 1 .0
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LOCATION
MATR.D(
COLLECTION DATE

TABLE 6: GROUNDWATER CHEMICAL TEST RISULTS - volatlle Orgrdc Compounds
Pbase II Elvironmental Site Ass€ssmetrt
Future Port Field Slpport Services Cornplex
Port of Orklud
Orklard, Callfornir

MFC-0? MFC-08 MFC-09 MFC-ll MFC-12 MFC-13
GW GW CW GW GW GW

3/2'7/02 3t27/02 3/21/02 3/28102 3/28102 3128102
UN ITS ${L IPJL pc/L ILEIL udL PgL
(Co thtued)
n-Butylbenzene
n-Propylbenzene
p.lsopropyltoluene
sec-Butylbenzene
Stlrene
tert-Amyl Ethyl Ether (TAME)
ten-Butylbenzeoe
Tertiary Buta$ol (TBA)
Tetrachloroethetre
Toluene
trans- 1,2-Diclrlorocthen€
trans- 1,3-Dichloroprop€n€
Trichloroethene
Trichlorofl uoromethane
Tricl orotifl uoroethane
Vinyl aretat€

<  1 , 0
< 2 . 0

<  I . 0
< 2.0

<  1 0
2 l

<  I 0
<  l 0
<  5 .0

<  l 0

.  r .O
< 5.0
< 5 ,0
< 5 ,0

10

< 5 .0
< 250

< 1 .0
< 1 .0
< 1 ,0
< 1 .0
< 0.50

<  1 . 0

. oro
< 0.50
0.74

< 0.50
to

< 1 .0
< 0.50
< 2 5

< 1 .0
< 2.O

< 1 .0
< 2.0

< 50.0 < 50,0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 1 .0  <  1 .0

< 50.0 < 50.0
< 1 ,0  <  1 .0
< 1 .0  <  1 .0
<  1 . 0  <  1 . 0
< 1 .0  <  1 .0
<  1 . 0  <  1 . 0

<  l 0

< 5.0 < 5 .0 < 5 .0 < 5.0
Vinyl chloride 31 < 3.0 < 3.0 < 3.0 < 5.0 < 0.50
Xylenes (fotal) < 2.0 < 2.0 < 2.0 < 2.0 < l0 < 1.0

Notesr
GW = Grab Groundwater

All Grab Groundwater salrlgles were
collected ftom temporary wells.

- = Not Analyzed

pgll- = micrograms per lito

All sanplcs wcre analyzed for Volatile
Organic Corpounats (VOCS) be EPA
Me6od 8260(B).
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TABLE 5: GROUNDWAI'ER CSEMICAL TEST RESULTS - Volrdle Orgloic CoDpoutrds
Phase II Ervironmentd Site Assessmetrt
Future Port Fleld Support Servlces Complex
Port of Oakhnd
Oaklud, Callfortrir

MFC-14 MFC-15 MFC-17 MFC-18 MFC-19 MFC-20
GW OW CW GW GW GW

3t2st02 3t26t02 3126102 3125/02 3/25t02 3/28102
UNfIS qelL pelL pelL tlgL tt{L *!L

LOCATION
MATRD(
COLLECTION DATE

l,l, 1,2-Tetrachloroethane
1,I,l -Trichlorcethane
I , I ,2,2-Tetsachloroethane
I , I ,2-Trichloro€tbane
1,1-Dichloroethane
1 , I -Dichloroethene

1,1-Dichloropropene
1,2,3 -Tricblorobcnzene
1,2,4-Trichlorobenzeoe
1,2,4-Trimethylbenzene
l,2.Dibrorno-3-chloropropane
I ,2-Dbrcrnoethatre
I ,2-Dichlorobenzene
I ,2-Dichlorocthane
I ,2.Dichloropropane
1,3,5-Tiimethylbenzene
1,3-DichlorobeE€ne
1,3-Dichloropropane
1,+DichlorobeDzene
2,2-Dichloropropane
2-Butauore(MEK)
z-Chloroethylvinyl ether
2-Cl orotoluene
2-Hexanone
4-Chlorotolu€ne
4Methyl-2-pentarone (MIBK)
Acstone
Berzene
Bromobeuene
Bromochloromethane
Brcmodic.hloromethane
Bromoform
Bromomethane
Csbon disulfide
Csrbon tehachloride
C\lorobenzenc
Chloroethanc
Chloroform
Chloromethaae
cis- 1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochlorornethane
Dibromoln€than€
Dichlorodifl uoromethane
di-Isopropyl Ether @IPE)
Bthanol
Ethyl tert-Butyl Ether (ETBE)
Btbylbenzcnc
Hcxashlorobuladiene
lsopropylbsozqle
Methylerc chloride
MTBE
Naplrthalene

< 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
<zo
< 2.0
< 200
< 2,0
< 200
< 200
< 2.0
< 4.0
< 4.0
<2.0
< 2.0
< 4.0
< z o
< 2.0
< 2.0
< 4.0
< 4.0
< 4.0

< 2.0
< 2.0
< 2.0
'?_o

< 2 .0
< 4.0
< 2.0
< 2 0
< 2 0
< 4.0

< 2.0
< 2.0
< 2.0
< 2.0
2.8

< 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
< 2 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
' : '

< 2-0
< 4.0
< 2.0
< 2 0
< 2 0
< 4.0

< 5 .0
9.7

< 1 .0
<  1 . 0

< 2.O
< 2.0

< 10 .0

< 2.0

< 2.0
< 5 .0
'_: o

<  1 . 0
< 1 .0
< 2.O
< 1 .0
<  1 . 0
< 1 .0
<2.0
< 2 . 0
< 2.0
<  1 . 0
< 1 ,0
'-1'o

< 2 . 0
< 200.0
< 2.0
':'o

<  1 . 0
< 2.0

< 0.50
< 0.50 <20 <  5 .0 <  1 . 0
< 0 .50  <20 <  5 . 0  <  1 . 0

< 2 0 < 5 .0

< 0.50 < 2 0
< 0 .50  <20
< 0.50
< 0.50
<  1 . 0
<  1 , 0
0,69
<  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

"j'
< 0-50
< 1 .0

< 0.50
< 5 .0
< 5 .0
6.0

< 5 .0  <  1 .0
< 5.0
<  l 0
<  l 0

< 2 0
< 2 0
< 4 0
< 4 0
50 < 5.0

< 4 0
< 2 0
<20 < 5 .0

< 5 .0

< 1 0
< 5.0

<20 11
<20 <  5 .0
< 2 0
< 2 0
<40
< 2 0
<20

< 5 .0
< 5.0
< 1 0
< 5 .0

< 2000 < 500
< 200
< 2 0

< 2000
< 2 0

< 2000
< 2000

18
<40
< 4 0
< 2 0
< 2 0
< 4 0
< 200
< 2 0
<20
<40
<40
< 4 0
< 2 0
< 2 0
< 2 0
< 2 0
a::

34
< 4 0
< 2 0

< 200
< 200
?30

< 5.0
< 500
< 5.0
< 500
< 500

56
< 1 0
< 1 0
< 5.0
< 5 .0
<  l 0
< 5 0
< 5.0
< 5.0

l l
<  l 0
< t 0
650

< 5 .0
< 5 .0
< 5.0
' : '

46
<  l 0

1.,

< 5 0
< 5 0
330

< 5 0

I
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TABLE 6: GROUIIDWATER CHEMICAL TEST RESULTS - Voladle Organic Compourds
Phase II EtrvironmeBtal Site Assessmetrt
Future Port Fi€ld Support Services Compler
Port ofOrkhDd
Oaldard, Caltfornia

LOCATION
MATRIX
COLLECTION DATE
UNITS

MFC-14 MFC-15 MFC-17 MFC-18 MFC-19 MFC-20
GW GW GW GW GW GW

3/25t02 3/26t02 3126102 3/25/02 1/25/02 3/28tO2
tlElL IlElL pElL IICIL pdL ILE/L

(Continued)
n-Butylbenzene
n-Propylbenzene
pJsopropyltoluene
sec-Bul4benzene
Stlaene
ted"Amyl Ethyl Eth€r (TAME)
tert.Butylbenzen€
Tertiary Butanol (TBA)
Tefachloroethene
Toluene
trans- I J.Diohloroethene
trfi s- 1,3-Dichlolopropenc
Trichloroathene
Trichlorofluoromethane
Trichlorotifl uoroethane
Vinyl arstate
Vinyl chloride

1.8 < 40
< 1 .0  <41
< 1 . 0  < 4 0
1.3 < 40

< 0 .50  <20 < 1 .0
< 2.0

< 50.0
<  1 , 0
<  1 . 0
<  1 . 0
< 1 .0
' -10

< 5.0
< 3 .0

< 4.0
< 4.0
< 4.0
< 4.0
< 2 . 0

< 4-0

. ,.0
<  2 .0
< 2.0
< 2.0

< 4.0
< 2.0
< 100
< 2.0

< 4.0
< 4.0
< 4.0
< 4.0
< 2.0

< 4.0

. ,.0
< 2.0

< 2.0
A J

< 4.0
< 2.0
< 100

3.6

< 1 .0

< 0.50

< 4 0

< 2 0

19
29

<  l 0
||,

<  5 .0

<  1 0

.i,o
< 5 ,0
130

< 5 .0
< 5 .0
<  l 0
< 5.0
< 250
180

< 0.50 <20
< 0.50 <20
< 0 .50  <20
< 0.50
< 1 ,0
< 0.50
< 2 5

< 0.50

< 2 0
<40
<20

< 1000
< 2 0

XylEn€s Clotal) < 4.0 < 4.0 < 1.0 < 40 1l < 2.0

Notes:
GW = Grab Groundwater

All Orab Ground\.!?ter samples were
collected &orn tenporary wells.

- = Not Analfzed

pgll. = misroSrams p€I liter

All sauples were analped for Volatile
organic Cornpounds (VOCS) bc EPA
Method 8260(9).
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TABLE 6: GROUNDWATER CIIEMICAL TEST RESULTS - volstile Orgrnic Compounds
Phare lI EtrvironEental Slte Ass€ssmetrt
Futur€ Port Field Support Services Compler
Port of Oaklud
O{ldrtrd. Cdifornis

LOCATION
MATRD(
COLLECTION DATE
t.tri.|II]S ,lslL tt{L tdL rtstL $ilL P4!.
1,1,1J-Tetrachloroethane <0.50 <0.50 '- <0.50 - <0.50

MFC-2 1 MFC-23 MFC-25 MFC-26 MFC-Z7 MFC-28
GW GIV CW GW GW GW

3lz5l02 1D5t02 3128102 3t28t02 3/28102 1/28t02

l, l, l-Trichloroethane
l, 1,2,2-Tetachlorcethme
1 , I ,2'Trichloroethane
I , I -Dichloroethane

I , I -Dichloroethene

I , I -Dichloropropene

1,2,3-Trichlorobeazene
1,2,4-?richlorobenz ene
1,2,4-Trimethylb€ozene
1,2-Dibromo-3-chloropropane
1,2-Dibrornocthane
I ,2-Dchlorobenzene
I ,z-Dichloroethane
1,2-Dichloropropane
l,3J-Trinethylbsnzenc
! ,3-Dichlorob€lzsn€
I ,3-Dichloropropane
1,+Dichlorobenz€ne
2,2-Dichloropropane
2-Butanone(MEK)
2-Chlorosthylvinyl ethsr
24hlorotoluene
2-H€xanone
+Chlorotoluene
4-Methyl-2-pentanone (MIBK)

< 0.50 < 0.50
< 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
< 0.50 < 0.50
<  1 . 0

< 1.0 < 0.50
< 1.0 < 0.50
< 1 .0  <  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

< 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
. o-,0

. oao
<  1 . 0
< 0.50
< 5 .0
< 5 .0
<  1 , 0

< 1.0 < 0.50
< 1 .0  <  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

< 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
< 5.0
< 5 .0
4,6

<  1 . 0
< 1 .0

< 2.0
< 2.0

-
< 2.0

<2.0
< 5 .0
.l.o

<  1 . 0
<  1 . 0
< 2.0
< 1 ,0
<  I . 0
<  1 . 0
< 2.0
< z,o
<2.0
<  l - 0
<  t . 0
..'-o

<2.0
< 200.0
< 2.0
=.'..0

<  1_0
< 2.0

< 0.50
< 0.50

<  1 , 0
<  1 . 0
< 1 .0

< 2 . 0
< 2.0

.i.o
< 2.0
< 5,0
=l'o

< 1 .0
<  1 . 0
< 2 . O
<  1 . 0
<  1 , 0
<  1 . 0
< 2,0
< 2.0
< 2.Q
<  1 . 0
< 1 .0
.-t-,0

< 2.0
< 200.0
<2.0
'l'o

< t .0
< 2.0

< 0.50
< 0.50
< 0.50

<  1 , 0
< 0.50 < 0.50
< 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
< 5.0

< 0.50 < 0.50

-- < 0.50
< l0-0 < 50

-- < 0.50
< 10.0 < 50

Acetone
Bcnz€n€
BromobEqzene
Bromochloromethane
Bromodichlorcn€thanc
BromofoIt|
Bromomethane
Carbon dizulfide
Cafton tetachloride
Chlorobenzsne
Chloroethane
Chloroform
Chlorornethane
cis- 1,2-Dichloroetbene
cis- 1,3-Dichloropropene
Dibromochlorcnethane
Dibrcmomethane
Dichlorodifl uoromethane
di-Isopropyl Ether @IPE)
Ethanol
Ethyl lert-Butyl Ether (E IBE)
Elhylbenzenc

,-, Hexachlorobutadiene
'lt Isopropylbcnzene

Methylene chloride
MTBE

< 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
' t "

< 0_50
< 1 .0
< 0.50
< 5 .0
< 5 .0
< l -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
.r_to

< 0.50
< 1 .0

< 0.50
< 5.0
< 5.0
< 1 .0
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LOCATION
MATRIX
COLLECTION DATE

TABLE 6: GROUNDWATER CmMICAL TEST RESULTS - Volatile Orgatric Compounds
Pha$e ll EnvboDmGltal Site Ass€6smetrt
Future Port Field Support Sewic$ Complcx
Port of Oaldatrd
oakl!tr4 Cllifornia

MFC-21 MFC-23 MFC-25 MFC-26 MFC-2? MFC-28
GW GW GW CW GW GW

3t25t02 3t25t02 1t28t02 3t28/02 3/28102 3D8102
UNITS $glL tlqlL ILE|L FelL ttdL ttg\'
(Continued)
n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluen€
sec-Bufylbe,nzene
Styren€
tert-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tqtiary Butanol (TBA)
TetrachloroetheDe
Toluene
trans- 1,2-Dichloroethene
trans- 1,3-Dichloropropene
Trichloroethene
Tlichlolofl uoromethane

Vinyl acetate
Vinyl chloride
Xvlenes (Total)

<  1 .0
< 1 .0
<  1 . 0
< 1 .0
< 0.50

< 1-0

. O-aO
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0

< 0.50
< 2 5

< 0.50
< 1 .0

< 1 .0
<  1 . 0
<  1 . 0
< 1 .0
< 0.50

< 1 .0

. O=O
< 0.50
< 0.50
< 0.50
< 0-50
< 1 .0
< 0.50
< 2 5

< 0.50
< 1 .0

<  1 , 0
< 2.0

< 50.0
<  1 . 0
< 1 .0
< 1 .0
< 1 .0' lo

< 5 .0
< 3 .0
< 2.0

<  1 . 0
<  1 . 0
<  1 . 0
< 1 .0

< 0.50

< 1 .0

. iro
< 0.50
< 0.50
< 0.50
< 0.50
< 1 .0
< 0.50
< 2 5

< 0.50
<  1 . 0

< 1 .0
< 2.0

< 50.0
<  1 . 0
1.2

<  1 . 0
<  1 . 0
' lo

< 5_0
< 3 .0
< 2.0

< 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

<

< 0.50
< 1 .0

Notes:
GW: Grab Groundwater

All Grab Groundwat€r samples were
collected from tertporary wells.

- = Not Anallzed

FgfL = micrograms per lit€r

Al1 samples $r€{e qratyzed for.Volatile
Organic Corrpounds (VOCS) be EPA
Method 8260(8).

I
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TAELE 6r GROIJNDWATER CmMICAL TEST REsuLTs - volatlle Or8&dc Compoutrds
Ph$e U Etrvirotrmeutal Sit€ Ass€ssment
f,'uture Port Ficld Support Servic€s Complex
Port of Oskl&Dd
Oaklrnd, Crllforniir

MFC-31 MFC'3I MFC-33 MFC-33 MFC-34 MFC-35
GW GW GW GW GW GW

3/28102 1/2s/02 3/25/02 3/25102 3/2s102 3125/02
UNITS lElL tt{L pelL IIE|L tt+lL W{L
1.111.2-TetEchloroetharc - <2.0 <10 - <050

<  1 , 0 < 0.50 <  1 . 0

LOCATION
MATRD(
COLLECTION DATE

l,l,l-Trichloroethme
I , I ,2,2-Tehachloroethane
1 , I ,2-Trichloroethane
1 , I -Dicbloroethane

1 , 1 -Dichloroethene

1 ,1 -Dichloropropene
1,2,3 -Trichlorobenzene
1,2,4-Trichlorobenzene
1,23-Trimethylbenz€ne
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzen€
I ,2-Dichloroethane
I ,2-Dichloropropane
1,3,5 -Trimethylbenzene
I ,3 -Dchlorobenzenc
1,3-Dichloropropane
1 ,4-Dchlorobenzene
2,2-Dichlorcpropme
2-Butanone(MEK)
2€l orcethlvinyl sther
2-Chlorotoluene
2-HexaDone
4-Chlorotoluene
+Methyl-2-pqf anone (MIBK)
Aceton€
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromcthane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetacbloiide
Chlorcbenzene
Chloroethane
Chloroform
Chlorom€thme
cis-l r,-DichlorcethEne
cis-1,3-Dichloropropene
Dibromochloromethane
Dbromomethane
Dichlorodifl uoromethane
di-Isopropyl Ether (DIPE)
Ethanol
Ettryl tert-Butyl Ether (ETBE)
Ethylbalz€n€
Hexachlorobutadiene
Isopropylbenzene
Methylene cbloride
MTBE

<  1 . 0
< 1 .0
< 1 .0
< 1 .0
< 1 .0

< 2 . 0
< 2.0
< 2.0
< 2.0
< 2.0

<  1 . 0
< 1.0
< 1.0

< 2 . O
< 2.0

< 10.0

<  1 . 0
<  1 . 0

<2.0
<2.0

< 2.0

< 2 . 0
< 5.0
'j

<  t . 0
<  1 .0
< 2.0
<  1 , 0
<  1 . 0
<  1 . 0
< 2 . 0
< 2.0
< 2.0
1.2

<  1 . 0
' ] o

< 2.0
< 200.0
< 2.0
..'..0

<  1 . 0
< 2 .0

< 0.50
< 0.50

< 0.50
< 0.50
< 0.50

< 1 .0
< 1 .0  <  1 .0 < 0.50 < 1.0
< 1 .0
< 1 .0
< 1 .0

-  < 2 . 0  < 1 . 0
- < 4.0

< 1.0 < 0.50

< 2.0
-  <4 .0  <2 .0
- < 2.0
- < 4.0
-  <2.0

< 1 .0
< 2.O
< 1 .0

<2.0  <  1 .0
< 2 .0  <  1 .0
<2.0  <  1 .0

.i.o
< 2.0

< l0_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
' ] o

< 2.0
< 200.0
< 2.0
'-10

< 1_0
< 2 , 0

<2-0

< 1 .0
<  1 . 0

<  l 0
<  1 .0
< 100
< 1 .0
< 100
< 100

2.1
< 2.0
< 2.0
< 1 .0
< 1 .0
< 2.O
<  l 0
<  1 .0
< 1 .0
< 2.0
< 2.0
< 2.0
1.6

<  1 . 0
<  1 . 0
<  1 , 0
' , : '

<  l_0
<2.O
t t

-  <2 .0
-  <2-O
-- < 4.0 <2.0
- -  <2.0 < 1 .0

< 1 .0

- -  <20
< 200 < 100

- < 0.50
< 10.0 < 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
':.'o

< 0.50
< 1 .0

< 0.50
< 5.0
< 5 .0
<  1 . 0

<2.0
< 200
< 2.0
< 200
< 200

l1
< 4.0
< 4.0
< 2-0
< 2.0
< 4.0
< 2 0
< 2.0
< 2.0
< 4 ,0
< 4,0
<4.O
< 2.0
< 2 . 0
<2.0
< 2.O
' :o

2.O
< 4.0
t 6

< 2 0  <  l 0

< 2,0

< 2 . 0
< 5 ,0
,:

<  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

i':
<  l - 0
< 2.0< 2 0 <  l 0

Naphthalene -- 350 43
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TABLE 6r GROUNDWATER CEEMICAL TEST RESULTS - Volatlle Orgatric Compoutrds
Phase II EnvirotrEeutal Sile Assessmetrt
Future Port Field Support Seryic€s Complex
Port ofOaklard
Oakland, Califortria

LOCATTON
MATRD(
COLLECTION DATE
UNITS

MFC-31 MFC-31 MFC-33 MFC-33 MFC-34 MFC'35
6W GW GW GW GW ow

3128/02 3125/02 3t25t02 3125/02 3t25t02 3/2s/O2
tLc/L *ClL tlElL IICIL LIEIL pdL

(Con{uued)

n-Butylbenzene
n-Propylbeflzene
p-Isoprcpyltolusne
sec-Burylberuene
Styr€ne
tert-Arnyl Ethyl Ether ([AME)
tert-Butylbenzene
Tertiary Butatrol CIBA)
Tebachloloethene
Toluen€
trans- 1,2-Dichlof oethene
transl,3-Dichloropropere
Trichloroethene
Trichlorofl uoromcthane
Trichlorotrif luoroethane
Vinyl acetate
Vinyl chloride

< 1 .0
< 2.0

< 50.0
< 1 .0
< l -0
<  1 .0
< 1 .0
'_10

< 5 .0
< 3 ,0

< 4.0
24

< 4.0
1 5

< 2.0

< 4.0

.'i.o
< 2 . 0
< 2.0
< 2.0
< 2.0
< 4.0
< 2 . 0
< 100
< 2.0

6.2
< 2.0
< 2.0
4.0
< 1 .0

< 2.0

.i.o
< 1 .0
< 1 .0
< 1-0
<  1 . 0
< 2.O
< 1 .0
< 5 0
<  1 . 0

<  1 . 0
< 2 . 0

< J0.0
< t .0
<  1 .0
< 1 .0
< 1 ,0
< 1 .0

. t.O
< 3.0

<  1 . 0
< 1 .0
< 1 .0
< 1 .0
< 0.50

< 1 .0

. O-=O
< 0.50
< 0.50
< 0.50
< 0.50
<  1 , 0

< 0.50
< 2 5

< 0.50

<  1 , 0
< 2.0

< 50.0
<  1 . 0
<  1 . 0
< 1 .0
< 1 .0
'l'o

< 5-0
< 3.0

Xylen€s (Iotal) < 2.0 < 4.0 < 2.0 < 2.0 < 1.0 i?L

Notes:
GW = Grab Ground\'srEr

All Grab Ground$?ter samples were
collected fiom terrporary wclls.

-- = Not Alabzed

pg& = micrograrns per liter

All samples were anallzed for Volatile
Organic Compounds (VOCs) be EPA
Method 8260(8).

I
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TABLE 6: GROIJNDWATER CEEMICAL TEST RESULTS - Voletile Organic Compounds
Phase II Environnertal Site Assessment
Flture Port Ficld Support Seric€s Complex
Port of Orkland
Oeklatrd, Calllornia

MFC-35 MFC-36 MFC-3? MFC-38 MFC-39 MFC-40
GW GW GW GW GW CW

3t25/02 3tL5l02 3/26/02 3/26t02 312'l/02 3/26102
UNITS ue/L Fg/L ugiL psil- pg/L FgL
1, 1 ,1,2-Terachloroethme <5.0 < 1.0

LOCATION
MATR.D(
COLLECTION DATE

1, I, l.Trichloroethane
I , I ,2,2-Tet-achloroethane
I , I ,2-Tlichloroethane
1 , i -Dichloroethane

I , I -Dichloroethene

I,l -Dichlorcpropene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Tlirnethylbenzene
1,2-Dibromo-3-chloropropane
1 ,2-Dbromoethane
1,2-Dchlorobenzene
1,2-Dichlorcethane
1,2-Dichloropropane
1,3,s-Trinethylb€nzme
I ,3 -Dichlorobenzene

I ,3 -Dichloropropan€
1,4-Dichlorobenz€ne
2,2-Dichloropropane
2-Bubnon{MEK)
2-Chloroethylvitryl cther
2-Chlorotoluene
2-H€xanone
4-Chlorotoluene
4-Methyl-2-pentaaone (MIBK)
Acetorre
B€Nrz€ne
Bromobenzele
Bromochloromethane
Bromodichloromethane
Brctloform
Bromornetha[e
Carbon disulfide
Carbon tctrachloride
Chloroberzene
Chlomethane
Chlomform
Chlorontethane
cis-l,2-Dicl oro€thene
cis- 1,3-Dichlorcpropere
Dibromochlorornethalle
Dibromomcthane
Dichlorodifluoromethanc
di-Isopropyl Ether (DIPE)
Ethatrol
Erhyl bn-Butyl Bther (ETBE)

< 5 .0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 1 0
<  l 0
< 5.0
<  l 0
< 5.0
< 5.0
< 5 .0
< 5 .0
< 5 .0
< 5 .0
<  l 0
<  5 .0
< 5.0
< 500
< 5 0
< 5.0
< 500
< 5.0
< 500
< 500
8.0
< 1 0
<  l 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
<  l 0
t2

< 5 0
< 5 0
200

<  1 . 0
<  1 , 0
<  t . 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
< 1 .0
< 2.0
< 2.0
< 1 .0
<  1 , 0
< 2 . 0
<  l 0
< 1.0
<  1 . 0
< 2.0
< 2.0
< 2.0
< 1 .0
< 1 ,0
< 1 .0
< 1 .0''l'
<  1 . 0
< 2 . 0
<  1 . 0
<  l 0
130

< 2.0

<  1 . 0
<  1 . 0

< 2.0

< 2.D
< 5 .0
t:,

<  1 . 0
<  1 . 0
< 2 . 0
<  1 . 0
<  1 . 0
< 1 .0
< 2.0
< 2.0
< 2.O
<1.0
< 1 .0
'l'o

< 2.0
< 200.0
< 2.0
' lo

<  1 . 0
< 2.0

<  1 . 0
< 1 .0

<  1 . 0
<2.0

< 1 .0  <  1 .0
< 1 .0

< 1 .0
'l'o

< 2.0 < 2.0
<2.O <2.0

. i.o . io.o

<2.O

< 2.0
< 5.0' lo

. .<  t - u
<  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
< l -0

<  1 .0
< 1 .0

< 1 .0
< 1 .0

< 1 .0
'-10

< 1 .0
.-'-.0

.i.o .'i.o
'1_o ':o

. i:' .*.0

<2.0 < 2.0

.i.o . ,.0
< 5.0 < 5.0
' :o ' lo

< 1-0  <  1 .0
< 1 .0  <  1 .0
< 2.0 < 2.0
< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 1 .0  <  l -0
< 2-0 < 2.0
< 2-0 < 2.0
< 2.0 < 2.0
< 1 ,0  <  1 .0
< 1 .0  <  1 .0
' -10 ' ]o

2-6 < 2.0
< 200.0 < 200.0
< 2.0 < 2.0
< 1.0 < 1.0

< 1 .0
1.4

<  1 . 0
< 2 . 0

< 1 .0  <  1 .0 < 1 .0  <  1 .0

I ffi:iin#:*
Methylene chloride
MTBE
Naphthaleoe
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TABLE 6r GROUNDWATER CmMICAL TEST RESULTS - Volatile Orgrnic Cornpounds
Phls€ II Envlrorm€lial Sit€ A$s€ssment
Future Port Field Support Sewices Complex
Port of Orkland

,/l Orklatrd, Califomia

- LOCATION
MATRD(
COLLECTION DATE
UNITS

MFC-35 MFC"36 MFC-37 MFC-38 MFC-39 MFC-40
ow Gw Gw cw Gw GW

3t2s/02 3/2s/02 3126102 3126102 3/2'.7/02 3/26/02

vEtL pilL $e/L tts/L PgL Pe/L
(Continued)

n-Butylbenzene
n-Propylbenzen€
plsopropyltoluene
sec-Butylbenzene
Stlrene
t€rt-Amyl Ethyl Ethe! (TAME)
tert-Butylbcnz€ne
Teniary Butanol (TBA)
Tetrachloroeth ene
Toluene
f ans-1,2-Dichloroethene
trans- 1,3-Dichloroprop6e
Trichloroeihcne
Trichlorofl uoromethane
Trichl orotrifl uoroethane
Vinyl acetate
Vinyl chloride

l9
16

<  l 0
75

< 5.0

< 1 0

.l.o
< 5 .0
< 5 .0
< 5.0
< 5 .0
<  1 0
< 5 .0
< 250
< 5.0

< 2 . 0
<2-0
< 2.0
< 2.0
< 1 .0

< 2.0

.l-.0
< 1 .0
< 1 .0
< 1 .0
<  1 , 0
<2,0
< 1 .0
< 5 0
< 1 .0

< 1 .0
< 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
'-1'o

< 5,0
< 3.0

< 1 .0
< 2.0

< 50,0
< 1 .0
< 1 .0
<  I . 0
< 1.0
' ] o

<  5 .0
<  3 .0

< 1 .0
< 2.0

< 50.0
< L 0
<  1 . 0
<  1 . 0
< 1 .0
<  1 . 0

.io
< 3 .0

,a
Xylqles (Total) <10 <2.0 <2.0 <2.0 <2.0 <20

Notes:
GW = Grab GrouldwatEr

All Grab Groundwater samples werc
collected from ternporary w€lls-

- = Not Analfzed

pgll. = micrograms per liter

All samples were ana.lfzed for Volatile
Organic Conpounds (VOCS) be EPA
Method 8260(8).

o
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TABLE 6: GRoUNDWATER CHEMICAL TEST RESULTS - Volatile Orgaric Compoutrds
Phasc II Environmcntd Site Asscssment
Future Port Field Support Services Complex
Port ofOaldand

a:Hl,:l*-"
MATRTX
COLLECTION DATE
UNTTS

MFC4I MFc-/t4 MFc-45
GW GW GW

3/26t02 3/26102 3/28102
ttgL $gL jrgL

il iffi;TJyl'*"
4-Chlorotoluene
4-M€thyl-2.pentanone (MIBK)
Ac€tone
Benzqrc
Brortobenzene
Bromochloromethane
Broarodichloromethane
BroEoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
ChlolobeDzcne
Chloroethane
Chloroform
Chloromethane
cis- l r-Dicbloroethene
ci+ 1,3-Dichloropropure
Dibromochloromethane
Dibrornomethane
Dichlorodifl uoromethane
dllsopropyl Ether (DIPE)
Ethanol
Ethyl tert-Butyl Ether (ETBE)
Ethylbenzene

,L Hexachlorobutadiene
tU IsopropylbeEenc

Methylene chloride
MTBE
Napbthalene

l, 1, 1,z-Tetrachloroethane
l, 1, 1 -Trichloroethane

1 , I ,2,2-Tetrachloroethane
I , I ,?-Trichloroethane
I , I -Dichloroethane

1 , I -Dichloroethene

I , I -Dichloroprop€ne

1,2,3-TrichlorobeMene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3 -chloroproparc
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dicl oroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorcbeozefle
1,3-Dicblqropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butamne(MEK)

<  1 . 0
< 1 .0
< 1 .0
<  1 . 0
. - ' .0

.i.o
' : o

. io.o

< 1 .0
< 1_0
<  1 . 0
<  1 . 0
.-'-.0

. t.o
'?:o

. io.o

< 2 . 0  < 2 . 0

<2.0  <  2 .0
< 5.0 < 5.0
'_lo ']'o

< 1 .0  <  1 .0
< 1 .0  <  1 .0
< 2.O < 2.0
< 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 ':'o

< 2-O < 2.0
<200.0 < 200.0
< 2.0 < 2.0
' ]_'o '10

<  1 . 0  <  1 . 0
< 2,0 < 2.0

< 1 .0
< I .0
<  1 .0
< 1 .0
',: '

. r.O
a: ,

< 10.0

-
<2-0

< 2.0
< 5.0
'_10

< 1 .0
< 1 .0
<2.0
<  1 . 0
< 1 .0
< 1 .0
< 2.0
< 2.O
< 2.0
< 1 .0
< 1 .0
' lu

< 2.0
< 200.0
< 2.0
.-'..0

<  1-0
< 2.0
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TABLE 6: GROUNDWATER CmMICAL TEST RESULTS - Volatile Or€anlc C0mpoutrds
Phare II Environmeltal Slte Assessm€trt
Future Port Field Support Services Complex
Port ofOakIaBd
Orklrtr4 Calfornla

LOCATION
MATR.D(
COLLECTION DATE

MFC.4I
GW

3/26102

MFC-44 MFC-45
GW GW

3/26t02 3t28t02
*dL trclLTJNITS VC]L

(Corrtinucd)

n-BuMbenzene
n-PrcpylbenzEne
p-Isopropyltoluene
sec-Butylbenzene
Stlrene
tert-Amyl Ethyl Ether (TAME)
tert-Butylbenzene
Tstiary Butanol (TBA)
Tetrac.hloroethene
Toluefle
rans- 1,2-Dichloroethene
trans-1,3-Dichloropropen€
Tlichl oroethene
Trichlorofl uoromethane
Ttichlorotrifl uoroethane
Vinyl acetate
Vinyl chlodde
Xylenes (Total)

.i.o
< 2.O

< 50.0
< 1 .0
<  1 . 0
< 1 .0
<  1 . 0
'l'o

< 5.0
< 3 .0
< 2.0

.i.o
< 2.0

< 50.0
l3

<  1 .0
< 1 .0
<  1 . 0
' ] o

< 5.0
< 3 .0
< 2.0

.i.o
< 2.0

< 50.0
< 1 .0
< 1 .0
< 1 .0
< 1 .0'-L o

< 5 .0
< 3.0
< 2-0

NotEsl
GW: Grab GroundwatEr

All Grrb Groundwater samples were
collected from temporary wells-

- * Not Amlyzcd

pgll- = micrograms per liter

All sfiDles were analyzed for Volatile
Organic Compounds (VOCS) be EPA
Method 8260@).

Port of Oakland/Tso{ I g/Phascll Rcporrvocs-grt - Table 6 Page l4 of l4 IRIS ENVIRONMENTAI



TABLE 7; SOIL GAS CHE1VtrCAL TEST RESULTS -Volstile Organic Compounds
Pha6e tr Environmental Site Assessment
Future Port Field Support Services Complex

,-- Port of Oakland
I Oakland, California
-

LOCATION
MATRIX
COLLECTIONDATE
SAMPLE DEPTE (I)

I]NITS

MFC{1
Soil Gas
3/27 /02

MFC-03 MFC-05 MFC47
Soil Gas Soil Gas Soil Gas
3127102 3l27l0Z 3l27l0z

MFC-10
Soil Gas
3/27 /02

4.O

MFC.13
Soil Gas
v2? ta2

4.04.0 4.0 4.0 4.0
rs/L us/L aslL uelL loc/L \qry-

1, 1, 1,2-Tetachloroethane
1, 1, I -Tricbioroethane

I , I ,2,2-Tetrachloroethane
1 , I ,z-Trichloroetbane
1 , 1 -Dichloroetbane
1, i -Dichloroethene

1 , 1 -Dichloroprop€ne

1,2,3-Trichlorobenzene
1,2,4-Tricblorobenzene
1,2,4-Trimethylbenzene
1,2-Dibmmo-3 -chloropropare

I ,2-Dibromoethane
1 ,2-Dichlorobenzene
1 ,2-Dicbloroethan€
1 ,2-Dichioropropane
1,3,5-Trimethylbenzene
1 ,3-Dichlorobenzene
1,3-Dichloropropaue
I,4-Dictlorobenzene
2,2-Dichloropropane
2-Butamnc(MEK)
Z-Cbioroethylvinyl ether
2-Chlorololuen€
2-Hexanonc
4-Cblorotoluene
4-Methyl-2-petrtanore (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
< 1.0
<  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
< 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
< 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

Acctone
Benzene
Bromobenzene
Bromochloromethsne
Bromodichlorornethaue
Bromoform
Bromometlnne
Carbon disulfide
Carbon tetrachlotide
Chlorobenzene
Cbloroethane
Clrloroform
Chlorornethane
cis- 1,2-Dichloroeth€ne

--- cis- I ,3 -Dichloropropene

,I Dibromochloromethane
Dibromomethane
Dichlorodif uoromethane
Ethylbmzene
Hexachlorobutadiene
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TABLE 7: SOIL GAS CEEMICAL TEST RESULTS -Volatile Organic Compounds
Phale U Environmentd Slte Afsessment
tr'utnre Port Fleld Support Services Compler
Port of Oakland
0akland, California

LOCATION
MATRD(
COLLECTIONDATE
SAMPLE DEPTH (1)

I]NITS

MFC.O1
Soil Gas
3t27 t02.

4.0

MFC.O3
Soil Gas
3127 /02

4.0

MFC-05
Soil Gas
3t27 /02

4.0

MFC-07
Soil Gas
312',7102

4.0

MFC-10
Soil Gas
3/27 /02

4.0

MFC.13
Soil Gas
3t27 t02

4.0
rv/\, ttllL ue/L ttc/L !e/L rLgI-

(Continuetl)
Isopropylbenzene
Methylene chloride
MTBE
n-Butylbeazene
n-hopylbeuene
Naphthaleue
p-Isopropyltoluene
sec-Butyhenzene
Styr€n€
tert-Butylbenzene
Tetachloroethene
Toluene
trans- 1,2-Dichloroe&ene
tra$- I ,3 -Dichloropropene
Trichloroethene
Trichlorofluorometbaae
Trichlorotrifl uoroethaae
Vinyl acetate
Vinyl chloriile
Xyleoes (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
<  1 . 0
< i .o
< 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
< 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

< 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

Noter:

(l) SoiI Gas sarryles collected at an
average depth of 4.0 feet below ground
surface (bgs).

pg/L - micograms per liter

Sanples were analyzed {ior Volatile
Organic Corryounds (VOCs) by EPA
Method 8260 (B).

o
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TABLE ?; SOIL GAS CmMICAL TEST RESIJLTS -Volatil€ Orgsnic Compounds
Phase II Envlronment2l Site Assessment
Future Port tr'ield Support Services Complex
Port of Oakland
Oakland Crlifornia

LOCATION
MATRIX
COLLECTION DATE
SAMPLE DE}TH ('}

IJMTS ttc,lL ,:LslL ug& ug/L \gL \g/L

MFC.14
50 uas

3127 t\Z
4.0

MFC.I5
Soil Gas
3126102

4.0

MFC.I6
Soil Gas
3t26t02

4.0

MFC-17
Soil Gas
3t26t02

4.0

MFC-18
Soil Gas
3/26/02

4.0

MFC-19
Soil Gas
3126102

4.0

1, 1, 1,2-Tetracbloroethane
1, 1, l-Trichloroethane
1, 1,2,2-Terachloroethane
1 , I ,2-Trichloroethane
1 , 1 -Dichloroetbane
I , 1 -Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,,f -Trichlorobenzene
1,2,,1-Trimethylbenzene
1,2-Dibromo-3-chJoropropane
1 ,2-Dibromoethane
1 ,2-Dicblorobenzene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropaae
1 ,4-Dicblorobenzene
2,2-Dichloropropane
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Cldorotoluene
4-Methyl-2-pentanoue (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
< 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
<  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
< 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
<z.s
< 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
< zso
< 2.5
< 250
< 250
t7g
< 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

< 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
<  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
0.57
<  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
12

<  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

Acelone
Belzene
Bromobenzene
Bromocbloromethane
Bromodicbloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetacbloride
Chlorobenzene
Cbloroethane
Chloroform
Cbloromcthane
cis- 1,2-Dicbloroethene
cis- 1,3-Dichloropropene

I Dibronochloromethane
U Dibromomethane

Dishlomdifl uoromethane
Ethylbenzene
Hexachlorobutadiene
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TABLE ?: SOIL GAS CHEMICAL TEST REST LTS -volatile Organic Compounds
Phas€ II Environmental Site Assessment
Future Port Field Support Services Compler

- Port of Oakland
I oan"nd, California
-

LOCATION
MATRIX
COLLECTION DATE
SAMPIJ DEPTH (')

MFC.I4
Soil Gas
3t27tIz

4.0

MFC-15
Soil Gas
3t26102

4.0

MFC-16
Soii Gas
3tz6l02

4.0

MFC.17
Soil Gas
3126/02

4.0

MFC-18
Soil Gas
3/26t02

4.0

MIC-19
Soil Gas
3/26/02

4.O

(Continued)

Isopropylbenzene
Methylene chloride
MTBE
n-Butylbcnzene
n-Propylbelzene
Naphthalene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tet-Butylb€nzcne
Tetachloroethene
Tolu€ne
tatrs- 1,2-Dichloroethene
tars-1,3-D ichloropropene
Trichloroetlene
Tricblorofluoromethane
Trichlorotifl uoroethane
ViDyl 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
< 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
1.3
< 1.0

< 2 . 5
< 2 5
< 2 5
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< z-5
< 5.0
< 2 . 5
< 2 . 5
< 2.5
< 2.5
< 2 . 5
< 5.0
< 5.0
< 130
<2.5
14

< 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
< 1.0
< 2 5

< 0.50
t.2

< 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
43
< 1.0

t , ,

< 5.0
< 5.0
<  1 . 0
z.l
< 1.0
< 1.0
1.2

< 0.50
<  1 . 0

< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 1.0
< 1.0
< 2 5

< 0.50
2.5X

Notes:

(l) Soil Gas saryles collect€d at au
average depth of4.0 feet below ground
surface (bgs).

pgll. = micograms per liter

Saryles were analped for Volatile
Organic Coryounds (VOC$ by BPA
Metbod 8260 (B).

t
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TABLE ?: SOIL GAS CIIEI!flCAL TEST RESULTS -Volatile Organic Compounds
Phase II Environmentd Site Assessment
Future Port Field Support Services ComPlex
Port of Oakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE

SAMPLE DEPTH (l)

UNTTS

MFC-23
Soil Gas
v28/AZ

4.0

MFC.z8
Soii Gas
3t28/02

4.0

MFC-29
Soil Gas
3/28t02

4.0

MFC-31
Soil Gas
3t25/02

4.0

MFC-33
Soil Gas
3125/02

4.0

MFC-35
Soil Gas
3/25/02

4.0

ucA- ug/L ttgfi- I{6& ]uiglL ig/L

1, 1, 1,2-Teftachloroethane
1, 1, 1 -Trichloroetbarle

I , 1 ,2,2-Tetrachlomethane
1 , I ,2-Tricbloroethane
I , 1 -Dichloroethane

I , I -Dichloroethene

I , I -Dictrloropropene
1,2,3-Trichlombenzene
1,2,4-Tticblorobeuene
1,2,4-Trimethylbemene
1,2-Dfu romo-3-chloropropaae
1,2-Dibromoethane
1,2-Dicblorobenzene
1,2-Dichloroethane
1 ,2-Dichloropropaae
1,3,S-Trimethylbenzene
1,3-Dichlorobenzene
1 ,3-Dicbloropropa:re
I ,4-Dichlorobenzene
2,2-Dichloropropaae
2-Butanotre(MEK)
2-Cbioroethylvinyl ether
2-Cl orotoluene
2-Hexanone
4-Chlorotoluene
4-Methyl-2-pentanonc (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
< 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
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
< 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

Acetone
Banzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoforrr
Bromomothane
Carbou disulfide
Carbon tetracbloride
Chlorobenzene
Chloroethane
Chlorofornr
Cbloromethane
cis- 1,2-Dichloroethene
cis- 1 ,3 -Dicbloropropene

- Dibromochloromethane
t Dibromomethane

Dichlorodifl uoromethaae
Ethylbenzeae
Hexacblorobutadiene
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TABLE 7: SOIL GAS CHEMICAL TEST RESIJLTS -Volatile Organic Compounds
Phase II Environrnental Site Assessment
Future Port Field Srpport Services Complex
Port of Oakland
Oaklend' California

LOCATION
MATRJX
COLIJCTION DATE

SAMPLE DEPTE O)

IJNITS

MFC-23
Soil Gas
3t28t02

4.0

MFC-z8
Soil Gas
3128t02

4.0

MFC-29
Soil Gas
3t28t0z

4.0

MFC-31
Soil Gas
3t25t02

4.0

MFC-33
Soil Gas
3125/02

4.0

MFC-35
Soil Gas
3n5/02

4.0
ug,1l \ilL :ue/I- tglL lLgll' uetL

(Continaed)
Isopropylbenzene
Methylene chloride
MTBE
n-Butylbenzene
n-Propylbenzene
Naphtlalene
p-Isopropyltoluene
sec-Butylbenzene
Styreue
t€rt-Butylbenzene
Tetacbloroethene
Tolueue
trans-1,2-Dichloroetbene
traDs- I,3-Dicl oroFopene
Trichloroethene

Vinyl ac€tatc
Vinyl cbloride

< 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-O
< 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

< 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 (Total)

Notrs:

(1) Soil Gas saryles collected at an
average depth of 4.0 feet below ground
surface (bgs).

FEIL = micograrEs per liter

Sarnples were analped for Volatile
Organic Corryounds (vOCs) by EPA
Method 8260 (B).
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TABLE 7: SOIL GAS CHEMICAL TEST RESIILTS -Volatile Organic Compounds
Phase II Environmental Site Assessrnent
Future Port tr'ield Support Services Complex
Port of Oakland
Oakland. Californig

LOCATION
MATRIX
COLLECTION DATE
SAMPLE DEPTH ('}

fINfTS

MFC-36
Soil Gas
3t28t0z

4.0

MFC-37
Soil Gas
37340

4.0

MFC.38
Soil Gas
3t28102

4.0

IvIFC-41
Soil Gas
3/28102

4.0

MFC-45
Soil Gas
3t28/02

4.0
lglL usT, uetL ug/L ug/L

1, 1, 1,2-Tetracbloroetbaae
1, 1, 1 -Tricbloroethane

I , 1 ,2,2-Tehachloroethane
I , 1 ,2-Trichloroethane
I , I -Dicbloroethane
1 , I -Dichloroethene
I , I -Dicbloropropene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzeae
1,2,4-Trimethylbenzerr
1,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane
1 ,Z-Dicblorobenzene
I ,2-Dicbloroethane
I ,2-Dicbloropropane
1,3,5-Trime&ylbenzene
1 ,3 -Dichlorobenzene
1 ,3-Dicbloropropane
I ,4-Dichlorobenzene
2,2-Dichloropropaue
2-Butanone(MEK)
2-Chloroethylvinyl ether
2-Chlorotolueae
2-Hexanone
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetoue
Benzene
Brornobenzene
Bromochloromethaae
Bromodichlorometbane
Brornoform
Bromometlane
Carbon disullide
Carbon tetachloride
Ch]orobeszene
Cbloroethane
Cbloroform
Cbloromethane
cis- 1,2-Dicbloroethene
cis- 1,3-Dichloropropene
Dibromochlorornethane
Dibromomethane
Dicblorodifl uoromethane
Etbylbenzene
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
053
< 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.O
< 0.50
< 0.50
< l -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
< i .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
< i ,u
< 0.50
< 0.50
< 1.0
< 1.0
< 1.0
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
<  1 . 0

'O
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TABLE ?r SOIL GAS CruMICAL TEST RESIILTS -Volatile Organic Cornpounds
Phase II Environmental Site Assessment
I'uture ?ort Field Supporl Serrlces Complex
Port of Oakland
Oakland, California

LOCATION
MATRIX
COLLECTION DATE

SAMPLE DEPTE O)

T}I\ITS

MFC-36
Soil Gas
3/28t02

4.0

MFC-37
sorl ('as

37340

4.0

MFC-3 8
Soil Gas
3/28/02

4.0

MFC4l
Soil Gas
3128102

4.0

MFC-45
Soil Gas
3t28t02

4.0
us/L ugll- uslL ugT- rrg4- -

(Continued)

Isopropylbenzene
Methylene chloride
MIBE
n-Butylbenzene
n-Propylbenzene
Naphthalene
p-Isopropyltolueue
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetacbloroethene
Toluene
trans- 1,2-Dicbloroethene
trans- 1,3-Dicltloropropene
Tricbloroethene
Trichlorofluorome&ane
Trichlorotifluoroetlane
Vinyl acetate
Vinyl cbloritle

< 0.50
< 5.0
2l

< 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

< 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

Notes:

(1) Soil Gas sarples collectcd at an
average tlepth of4.0 feet below grouud
surface (bgs).

pg/L = micograms per liter

Sanples were analyzed for Volatile
Orgaaic Conpounds (VOCs) by EPA
Method 8260 (B).

o
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TABLE 8: SOIL CHEMICAL TEST RESULTS - Senivoletile Orgadc Compounds
Phase II Envirormetrtal Site Assessme
Future Port Field Support Servic€s Complex
Port of Oakland
Orklsrd- Califonria

LOCATION
MATRD(
COLLECTION DATE
DEPTII O}

MFC41 MFC-02
Soil Soil

3t2'1/02 312' 02

idFc-03
Soil

3lnto2
coMP (2)

<  0 . 1 3

< 0.13
< 0.13
< 0.13
< 0.66

< 0 .13
<  0 . 1 3
< 0 .13
< 0.66
< 0 .13
< 0 .13
< 0.66
< 0-13
< 0.34
< 0 .13
< 0.34
< 0.34
< 0 .13
< 0-34
< 0 .13
< 0.66
< 0.66
< 0_13
< 0 .13
< 0 .13
< 0 .13
< 0 .13
< 0 .13
< 0 .13
< 0 .13
< 0.66
< 0.34
< 0.34
< 0 .13
< 0 .13
< 0.66
< 0.34
< 0 .13
< 0.34
< 0.34
< 0 .13

MFC-04
soil

3t26t02
covf (2)

coMP (2) coMP (2)

UNITS me;/kg me/kg mgn(g mg8g
t.2.4-Trishlorobenzene <1.7 < 0.067 <013 < 1.3

<  0 . 1 3  <  1 . 3
< 0 .13  <  1 .3

<  1 . 3

1 ,2-DichlorobeDz€ne
1,3-Dichloroberuene
I ,4-Dichlorobenzene
2,4J-Trichlorophenol
2,4,6-Trichlorophenol
2,4.Dichlorophenol
2,4.Dimethylphenol
2,4-Dinitophenol
2,4-DinitotolueBe
2,6-Dinifotoluene
Z-Chloronaphthalene
2-Chlorophenol
2-Metllyl'4,6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitloaniline
2-Mbophenol
3,3 -Dichlolobenzidine

3-Nitroaniline
4-Bromophenyl phenyl eth€r
4-Chloro-3-raethylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenot
+Nitroaniline
4-Nitropbenol
Acenapbflene
Ac€mphthylsne
Antbnc€Tte
Benm(a)anthracene
BcDzo{ahyr€ne
Belzo(b)fluoranthene
Benzo(g,h,i)perylenc
Benzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) meft ane
Bis(2.chlorcethyl)eth€r
Bis(2-cl oroisoFropyl) cthcr
bis(2-E&ylhexyl) phthalat€
Butyl benzyl phthalate
ghryscne

Di-n-butyl phthalate
Di-!-oatyl phthalate
Dibenzo(gh)anthracene

< 1-7
<  1 . 7
< l. ' I
< l. ' l
< 1 .'7
<  1 .7
< l. ' l
< 8.3
<  1 .?

<  1 . 7
< l, '7
<  8 .3
< 1 .7
< 1 .7
< 8.3
< 1 .7
<4.1
< 1 .7
< 4.3
< 4.3
< l. ' l
< 4,3
< 1.7
< 8.3
< 8.3
< | ,'l
<  1 .7
<  1 . 7
< 1 .7
< l. '7
<  1 .7
< l. ' l
<  1 .7
< 8.3
< 4.3
< 4.3
<  1 . 7
<  1 . 1
< 8.3
< 4.3
< 1 ,7
< 4.3
< 4.3
< 1 .7

< 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
<0.1'7
<  0 .17
< 0-067
< 0 .17

< 0.067
< 0 .33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0 .17
< 0 .1?

< 0.067
< 0.06?
< 0.33
< o.l'1

< 0.06?
< o.t ' l
<  0 . t7

< 0.06'l

<  1 . 3
< 1 .3
<  l . J

< 6.6

< 0 .13  <  1 .3

< 0 .13  <  1 .3
< 1 .3
< 1 .3
< 1 .3
< 6,6

18
<  1 . 3
< 6 .6
<  1 . 3
< 1 . 4
< 1 .3
< ! . 4
< 1.4
< 1 .3
< 3.4
< 1 .3
< 6-6
< 6.6

14
< 1 .3

t2
4.0

< 1 .3
< 1 .3
< 1 .3
< 1 .3
< 6 , 6
< 3.4
< 3.4
< 1 .3
< 1 .3
< 6.6
< 3 .4
2.9

< 3.4
< 3.4
<  1 . 3

. Dib€rzgfl iran <l:7 <006'7 <013 8'5
rU Dicthyl phthalate <4.3 <0.17 <0.34 <3.4

Dimethvl Dhthalate < 4.3 < 0.17 < 0 34 - <3 4
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TABLE 8: SOIL CHEMICAL TEST RESULTS - SeEiyolatile Organic Co poutrtls
Phase II Envirotrmental site AssessmeDt
Future Port Fleld Support SerYlces Complex
Port of Orldard
Oa.kland, California

LOCATION
MATRD(
COLLECTION DATE
DEPTE (I}

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( I ,2,3 -cd)plrene

Isophorone
N-Nitsosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalere
Nitrobtrzene
P entachlorophenol
Phenanthrene
Pbenol

MFC-0 I MFC-02 MFC-03 MFC-M
Soil Soil Soil Soil

3t27t02 3126102

coMP (2) coMP (')

UNITS mg/kg rrgAg mg/kg mg/kg
Fluoranthene <1.7 <0.067 <0.13 15

3t27/02
coMP ('?)

< 1 .7
<  l ; 1
< | ,'1
< 4.3
< l. '7
<  1 , 7
<  t , 7
<  1 .7
< 1 .1
< 7 .7
< 1 .7
< 8.3
< 1 .7
< l -7

3/27 t02
coMP (2)

< 0.067
< 0.06'l
< 0.067
< 0 .17
< 0.067
< 0.067
< 0.067
< 0.067

< 0 .13  12
< 0 . t3  <  1 .3
< 0 . t  3  <  1 .3
< 0.34 < 3 . 4

<0.067 <  0 .13
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067

< 0 .13  <  1 .3
< 0 .13  <  1 .3
< 0 .13  <  1 .3
< 0 .13  <  1 .3

< 0 .13
< 0 .13
< 0.66
< 0 .13
<  0 . 1 3

< 1 .3
5.9

< 1 .3
< 6.6
36

< 1 .3
Pyrcno < 1.7 <0.067 <0.13 15

Notrsl

(l) Soil samples collected in six-inch
- tubes Drioi to comoositine.

-,

- (2) COMP = Coqosite SarDplcs;
sanrples 8om this location wcre
composited into one saruple for this
analysis.

m/kg = milligrams per kilogram

Srrples were analyzed for Scmivoltile
Orgatric Corpounds (SVOCS) by EPA
Method 8270.
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TADLE 8: SOIL CEEMICAL TEST RESULTS - Semivolatile Organic Compounds
Phese Il Envirormental Site Ass€asmetrt
Future Port Fisld Support Servic€s Compl€r
Port of Oakland
Oaklatrd. California

UNITS rnen<e mg;4g mgi/kg mq\g
t:.+-fri"f'to.obenzene < 0.6? <0.67 < 0.67 < l'3

LOCATION
MATRD(
COLLECTION DATE
DEPTE O)

I ,.lDichlorobeozpne
I ,3 -Dichlorobenzene

I ,4-Dichlorobe[zene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotolu€ne
2,6-Dinitotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6dinitiophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitophenol
3,3 -Dichlorobenzidine
3-Nitoaniline
4-Bmmophenyl phenyl ether
4-Chloro-3-methylpberol
4-Chloroaniline
4-Chlorophenyl pheDyl ether
4-Methylphenol
+Nitroanilinc
+Nitrophenol
Acenaphthene
Ac€naphthylene
Anthraceu€
Benzo(a)anthracene
Benzo(a)pFene
Berzo(b)fluoranthcne
Bcnzo(gJ:"i)psrylene
B€nzo(k)fluorande,ne
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chlorcethyDether
Bis(2-c.hloroi8opropyl) €thet
bis(2-Ethylhexyl) phthalsle
Butyl benzyl phtbalatc
Chrysene
Di-n.butyl phthalate
Di-n-oqtyl phthalate
DiberEo(qh)mthraeeDe
DibenzrfinaD
Diethyl phthalate

MFC-05
Soil

1/26102

coM? (2)

< 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?
< 0.67
< 3 .3

< 0.6?
<  1 . 7
< 0.67
<  1 . 7
<  1 . 7
<0.67
< 7 .7
< 0.67
< 3 .3
< 3 ,3
<0.67
< 0.67
< 0.67
< 0.6'7
< 0.67
< 0.67
< 0.67
< 0.67
< 3 .3
<  1 . 1
< 1 ,7

< 0.67
< 0.67
<  3 , 3
< l. '1

<0.67
< 1 .'1
< r. '1

< 0.67
< 0.6'1
< 1 . '7

MFC-06
Soil

3/26/02
coMP ('z)

MFC-07
Soil

3t26t02

coMP (2)

MFC-o8
Soil

3t26to2
coMP (2)

< 0.67
< 0.67
< 0.67
< 0.6'7
< 0.67
< 0.6'7
< 0.67
< 3.3
< 0.67
< 0.67
< 0.67
< 0.67
< 3.3
<0.67
< 0.67
< 3,3
< 0.67
< 1 .7
< 0.67
< 1 .7
< l. '7
< 0.67
< t .7
< 0.67
< 3.3
< 3.3
< 0.67
< 0.6'7
< 0.67
< 0.67
< 0.67
< 0.67
< 0-67
< 0.67
< 3.3
< 1 .7
< 1 .7
<0.67
< 0-6'7
<  3 .3
< l. ' l
< 0.67
< 1 .7
<  1 . 1
< 0.67
< 0,67
< 1-7

< 0.67
< 0.67
< 0.67
< 0.67
< 3 .3

< 0.67
< 0_67
< 0.67
< 0.67
< 3.3
< 0-67
< 0.6'1
< 3.3

< 0.67
< t -7

< 0-67
< 1 .7
< 1 .7
< 0.6'7
< l. ' l

< 0.6'1
< 3.3
< 3.3

< 0.67
< 0.6'7
< 0.61
< 0.6'l
< 0.67
< 0.67
< 0.67
< 0.67
< 3 . 3
< 1 .7
< 1 .7

< 0.67
< 0.67
< 3 .3
<  1 . 7

< 0.67
< 1 .7
<  1 . 7

< 0-67
< 0.67
<  1 . 7

< 0.67 < 1.3
< 0.67 < 1.3
< 0.67 < 1.3

< 1 .3
< 1 .3
< 1 .3
<  1 , 3
< 6 .6
<  1 . 3
<  1 . 3
< 1 .3
< 1 .3
< 6.6
< 1 .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
< 1.3
< 1 .3
< 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
< 1 . 4
< 1 .3
< 1 .3
< 3.4

Dimethyl phthalate <1.7 <\.7 <1.7 <3.4I
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TABLE 8: SOIL CIIEMICAL TEST RESULTS - Semlvolrdle Orgaric CoEPoutrds
Phase II EuvironneDtal Site As8essmsBt
Future P0rt Fi€ld Support Services CoEplex

^ Pon of Orldud
- Oaklard, Cdlfornia
-

LOCATION
MATRD(
COLLECTION DATE
DEPIII {I)

MFC-o5
Soil

3/26/02
coMP (')

MFC-06
Soil

3t26/02

coMP (2)

< 0.67
< 0.67
< 0.67
< 7.' l

< 0.67
< 0.67
< 0.67
< 0-61
< 0.67
< 0.67
< 0-67
< 3 . 3

< 0.6?
< 0.6'l

MFC-07
Soil

3/26tO2

coMP (')

MFC-o8
Soil

3/26t02
coMP ('?)

UNITS mg/kg mg^g mg/kg mg&g
Fluorantlene < 0.67 < 0.67 < 0.6'l < 1'3
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isophorone
N-Nitroso-di-n-propylarnile
N-Nitosodiphenylamine
Naphthalene
Niaobenzene
Pentachlorophenol
PhEflanthrenp
Phenol

<  1 .3
< 1 .3
< 1 .3
< 3.4
< 1 .3
< 1 ,3
< 1 .3
< 1 .3
< 1 .3
< I .3
<  1 .3
< 6.6
< 1 .3
< 1 .3
<  1 . 3Pyrene < 0.67 < 0.67

< 0.67
< 0.67
< 0.6'l
<  l ; l

< 0.67
< 0.6'7
< 0.67
<0.67
< 0.67
< 0.61
< 0.67
< 3 .3
<0.67
< 0.6'7

< 0.67
< 0.6'7
< 0.67
< l .?

< 0.67
<o.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 3.3

<0.67
< 0.67
< 0.67

Notes:

(1) Soil samples collectcd in six-inch

-- tubes prior to compositing.

V (2) COMP = Conposire Samples;
samples from this location were
corposited iuto one sarrFle for this
analysis.

mgltg = rlliuignll|s psr kilogarn

Samples were anallzed for Semivoltile
Organic Cornpounds (SVOCs) by EPA
Merhod 8270.

I
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TABLE 8: SoIL CEEMICAI, TEST RESIILTS - Semivolat e Orgaric Compounds
Phase II Environmentol Site AssessEent
Future Port Field Support Services Complex
Port of Oaklud
Oaklaad, Celiforuia

LOCATION
MATRIX
COLLECTION DATE
DEPTH (I)

MFC-09
Soil

3/26t02
coMP (2)

MFC-10
Soil

3/27/02
coMP (2)

MFC-I1
Soil

3/27 t02

coMP 
('?)

MFC-12
Soil

3/26/02

coMP (2)

1,2-Dichlorobenzene
1,3-Dichlorob€nz€ne
1,4-Dichlorobenzsne
2,4,5 -Trichlorophenol

2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitophenol
2,4-Dinitrotolu€ne
2,6-Dillitrotoluene
24hloronaphthalcne
2-Chlorophenol
2-M€thyl-4,6dinitopherol
2-Methylnaphthalene
2-Metbylpharol
2-Nitroaniline
2-Nitophenol
3,3 -Dichlorobenzidine
3-Nihoaniline
4-Brornophqyl phmyl eth€r
4-Chloro-3-methylphenol
4-Chloroaniliae
4-Chlorophenyl phenyl ether
+Mefiylph€nol
4-Nitroanilinc
4-Nihophenol
Acenaphtheue
Acenaphthylene
Anthracsne
Benzo(a)anthrac€ne
Benzo(a)pyrene
Benzo(t)fluomtrthene
Benzo(g,h,i)pcrylene
Benzo(k)fluoranthene
Benzoic acid
Benryl alcohol
Bis(2-chloroe$oxy) methane
Bis(2-chlorcethyl)ether
Bis(2-chlorcisopropyl) etber
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chryscne
Di-n-butyl ph0ralate
Di-n-octyl phthalat€
Dibeuo(gh)anthracene

IINTTq md/Ld ndlLd nolLo ms/kt

1,2,4-Trichlorobenzene <0.67 < 0.067 <0.6'7 <1.'7
< l. '7
<  1 .7
< 1 .7
<  l ; 7
<  1 .7
< r.7
< | .'l
< 8.3
< l. '7
<  l ; 7
<  1 .7
< 1 .7
< 8.3
< 1 .7
< l. '7
< 8.3
< 1 .7
< 4.3
<  t . 7
< 4.3
< 4.3
<  l , ?
< 4-3
<  1 . 7
< 8.3
< 8-3
< 1 .7
< 1 .7
< r .7
< 7.'.7
< l. '7
<  1 . 7
<  1 . 7
< L 7
< 8 .3
< 4.3
< 4.3
< 1 .7
< 1-7
< 8.3
<4.3
<  1 . 1
< 4.3
< 4.3
< 1 .7
< l-7
< 4.3
< 4.3

< 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
< 0.67
< 0.67
< 3.3
< 0.67
< l. '7

< 0.67
< l. ' l
< l. '1
<0.67
<  l ; 7
< 0.67
< 3 .3
< 3 .3
< 0.6'1
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 3 .3
< 1 .7
< l. '7

< 0.67
< 0.67
< 3.1
<  l ; 1
< 0.67
< r. '7
<  1 .1

< 0.6'l
< 0.67
<  7 . 7
< l. ' l

< 0.06?
< 0.067
< 0.067
< 0.067
< 0,067
< 0.06?
< 0.067
< 0.33
< 0.06?
< 0.067
< 0.067
< 0.067
< 0-33

< 0.067
< 0.067
< 0.33
< 0.067
<  0 . 1 1
< 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 . 1 7
< 0-17

< 0,06?
< 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

< 0,67
< 0 ,67
< 0.67
<o.67
< 0.6?
< 0.67
< 0.67
< 3 .3
< 0.67
< 0.6'1
< 0.67
< 0.6'7
<  3 .3
< 0.6'7
< 0.67
< 3 .3

< 0.6'7
< 1 .'1

< 0.67
< l. ' l

< 0.67
< 1 .7
< 0.6'l
< 3-3
< 3.3
< 0.67
<0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.61
<  J , J

< 1 .7
<  1 , 7
< 0.67
< 0.67
< 3 .3
< l. '7

< 0.67
< l. '7
<  1 . 7
< 0.67
< 0-67
< 1 .7
< t .7

o 3ffiim,""
Dimethvl ohthalate
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TABLE 8: SOIL CmMICAL TEST RESULTS - Scmivohfle Orga c Compoutrds
Phase II Environmertll Site A$eesrm€Dt
Future Port Field Support Servic€E Compler
Port of Oakland
Oaklanq Califortrir

LOCATION
MATR.D(
COLLECTION DATE

DEPTE (!)

UNITS .
coMP (!) CON,tl) {')

MFC-O9 MFC.IO
Soil Soil

3/26t02 3/27t02

mcilc rrrgkg mdkg mg&g

MFC-I I
Soil

3/27102

COMP 
(a

MFC-12
Soil

3 t26t02
coMP (2)

Fluoranthene
Fluorelle
He,xachlorobenzene
I{exachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
tndeno(1,2,3-c,d)pyrene
Isophororl€
N-Nitros+ din-propylardne
N-Nihosodiphellylamine
Naphthalene
Nitobeozcne
Pentacl orophenol
Phenanthrene
PhEnol

< 0.67
< 0.67
< 0.6't
< 0.6'7
<  1 . 7
<0.67
< 0.67
< 0.67
< 0.67
< 0.67
<0.67
< o.67
< 3 . 3

< 0.67
< 0.67

< 0.067
< 0.067
< 0.067
< 0.067
<  0 . 1 7
< 0.067
< 0.067
< 0.067
< 0,067
< 0,067
< 0.06?
< 0.06?
< 0.13

< 0.067
< 0.067

< 0-6'7
< 0.6'l
< 0.67
< 0.6'l
<  1 .7
< 0.67
< 0.6?
< 0.67
< 0.6?
< 0.67
< 0.67
< 0.6'7
<  3 .3
< 0-6'l
< 0.6'7

<  l -7
<  1 .7
< l. ' l
<  1 .7
<4.3
< 1 .7
<  1 . 7
< 1 .7
< | .'7
<  7 . 7
< 1 .7
< t .7
< 8.3
< 1 .7
< 1 .7

Pyrene <0.67 <0.067 <067 < I.7

Notesr

(1) Soil samples colested in six-inch
tubeE prior to conpositing.

(2) COMP = Corposite Sanples;
sarnples ftom this location were
corposit€d into ore sasple for thi6
anabris.

mg/kg = miuigrams p€f kilogram

Sanples were analyzed for Semivoltile
Oryanic Compourds (SVOCS) by EPA
Method 8270,
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TABLE 8: SOIL CHEMICAI TEST RESULTS - S€mivolstile OrgNnic Compounds
Phas€ II EtryiroDm€trtal Siie Assessment
Future Port Field Support Services Complex
Pon of Oaklud
OaklaDd, California

UNITS me^g ng,&g ng/kg mg/ke
1.2.+Trichlorobenzene < 0.34 < 0.067 < 0.34 < 0-067

LOCATION
MATRIX
COLLECTION DATE
DEPTE (I}

1,2-Dichlorobenzene
I ,3-Dichloroberzei:e
1,4-Dichlorobenzene
2,4,5 -Trichlorophenol
2,4,6-Trichlorcphsnol
2,4-Dichlorophenol
2,4-Dimcthylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluere
2,6-Didtrotolueoe
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6{initrophenol
2-Methylnaphthalene
2-Me0rylphsDol
2-Nitoanilinc
2-Nibophenol
3,3-Dichlorobenzidine
3 -NitroaDiliqe
4-Brcmophenyl phenyl ether
4-ChIoro-3-methylphenol
4-ChlomanilinE
,LChlotophenyl phenyl ether
,tMethylphenol
4-Nitroaniline
4-Nitophenol
Acenaphthene
Acenaphtlrylene
Anttrracene
B enzo(a)anthncene
Benzo(ahlr€ne
Beruo(b)fluoranthene
Berzo(g,h,i)perylene
Berzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(Z-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-buqd phthalate
Di-n-octyl phthalate
Dibenzo(41)anthracene
Dibenzofinan
Diehyl phthalate

MFC-13
Soil

3/21/02

coMP (2)

MFC- l4
Soil

3t25t02

coNP ('z)

MFC-15
Soil

3/2st02
coMP (')

< 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
< 0.34
< 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

MFC.l6
Soil

3/25/02

coMP 
(2)

< 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
< 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

< 0,067
< 0.067
< 0,067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0-067
< 0.067
< 0,33
< 0.06?
< 0.067
< 0.33

< 0.067
< 0 .17

< 0.067
< 0 .17
<  0 , t 7
< 0.067
< 0 .17
< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.M7
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.33
< 0 .17
< 0.t'7
< 0.067
< 0.067
< 0.33
<  0 . 1 7
< 0.067
< 0 .17
< 0 .17
< 0.067
< 0.067
< 0 . 1 7

< 0.06?
< 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 .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- l?
<  0 .17

< 0.067
< 0.067
< 0.33
< 0 . 1 7
< 0.067
< 0 . t7
<  0 . t7
< 0.067
< 0.067
< 0 .17

Dturcthl phthalate <0.85 <0.17 <0.85 <0.17I
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TABLE 8: SOIL CIIEMICAL TEST RESULTS - Semlvobdle Orgauic Compourds
Ph&se II EDvirormeDtal Site AcaqesDent
Future Port Field Support Seryices Complex
Port of Orklard
Oaklatr4 California

LOCAfiON
MATRIX
COLLECTION DATE
DEPTE (I)

MFC-I3
Soil

3t2'7/02
col@e)

MFC-14
Soil

3/2st02
coN0 (2)

< 0.067
< 0.067
< 0.067
<  0 . 1 7
< 0.067
< 0-067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.067

MFC-15
soll

3t25t02
coMP (2)

< 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

MFC-16
Soil

3/25t02

coMP ('?)

UNITS rog/kg mglkg m8,4(c trEAg
Fluoranthene <0,34 < 0.067 <0.34 < 0.06?
Fluorme
Hexggl omb€nzene

< 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
< 0.34

< 0.067
< 0.067
< 0.067
<  0 . 1 7

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067

Hexachlorooyclopentadiene
Hexachloroethane
lndeqo( 1,2,3-c,dhyrene
lsophororc
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
NaphthaJene
Nitrobenzene
Penbchloroph€nol
Phenantbrsne
Phenol
Pyrene < 0.34 < 0.067

Notesl

( I ) Soil sarnples collected in 6ix-inch

r ll "ffi 
': ::;""'"1:l';,",,

sarpbs Aom thib location were
cornposited into one sanple for this
anatysis,

mdkg = milligrams per kilogram

Sanples were aoal)zed for Sernivoltilc
Organic CompouDds (SVOCS) by EPA
Method 8270.
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TABLE 8: SOIL CUEMICAL TEST RISIJLTS - SenlYolatile Orgatric Compounds
Phme II Environmental Slte Assessm€nt
Future Port Field Support Servlces Conrplex
Port of Oddud
Oaklsnd CaliforDia

UNITS mg/kg mgltg mg&g ngi&g

1.2.4-Trichlorobenzene <0.34 < 0.34 < 0.34 < 1.7

LOCATION
MATRE
COLLECTION DATE

DAPTH (1)

I ,2-Dichlorobenzene
1 ,3 -Dichlorobenzene

1 ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2J,6-Trichlorcph€nol
2,4-Dichlorophenol
2,4-Dim€thylphenol
2,+Didtrophenol
2,4-DiniEotoluene
2,6-Dinitotoluene
2-Chloronryhthalene
2-Chlorophenol
2'Methyl-4,6dinirrophenol
2-Mctltyln4hthalene
2-Methylphenol
2-Nitoarilin€
2-Nitophenol
3,3-Dichlorobenzidine
3-Nitoadline
4-gromophenyl phenyl qthcr

4-Chlor+ 3-methylphcncl
4-Chloromiliae
4-Cblorophenyl pheryl ether
4-Methylpherol
+Nitoauiline
+Nitrophsnol
Ac€naphthene
Acenaphthyletre
Arthracene
Bef,lzo(a)anthncetre
Benz!(ahyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluorerthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) metl ne
Bis(2+hloroethyl)ether
Bis(lchloroisopropl,l) ether
bis(2-Ethylber<yl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(4h)aatkaceoe
Dibenzofuran
Die6yl phthalate
Dirnethyl phthalate

MFC-17
Soil

1t26/02

coMP ('?)

< 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 ; 1

< 0.34
< 1 .7

< 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
< 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

MFC-I8
Soil

3/25t02
coMP (:)

< 0.34
< 0.34
<o.34
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7
<0.34
< 0.34
< 0.34
<0.34
< 1 .7

< 0.34
<  t . 7
< 0-34
< 0 .85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0,34
< l. ' l
<  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

MFC- t9
Soil

3/25t02

coMP ('?)

MFC-20
Soil

3lnt0z
coLP (2)

< 0.34 < 1.7
< 0.34
< 0.34
< 0.34
< 0.34
< 0,34
< 0,34
< 1.7

< 0.34 < 1.7

< 1 .7
< 7-7
< 1 .7
< 1 .7
< 1 .7
<  t . 7
<  8 ,3

< 0 .34  <  l ; l

< 0.34
< 0.34

< 1 .7

< 0.34
< 1 .7

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< 1 .7
< l. '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

< l- '7
<  1 .7

< 8.3

< l. '7
< 8.3
< 1 .7
< 4.3
< 1 .7
< 4.3
< 4.3
< l .?
< 4.3
< 1 .7
< 8.3
< 8.3
<  1 . 7
<  1 . 7
< 1 .7
< 1 .7
< 1 .7
< 1 .7
<  1 . 7
<  1 . 7
< 8.3
< 4.3
< 4-3
< 1 .7
< 1 .7
< 8.3
< 4-3
< '1 .7
< 4.3
< 4.3
<  | ; l
< 1 .'l
< 4,3

< 0.34 0.42 < 0 .34  <  1 .7

ro

< 0,85 < 0.85 < 4.3o
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TABLE 8: SOIL CEEMICAL TEST RESULTS - Semivolatile Orgadc Compoutrds
Phlse II EnvirormeDtal Site Assessmcnt
Future Port Field Support Servic€s Compler
Port of Oakletrd
Orklrn4 Califor a

LOCATION
MATRU
COLLECTION DATE

DEPTH (1)

UMTS

MFC-17
Soil

3t26/02

coMP 
(1)

MFC- l8
Soil

3t25t02

coMP ('z)

MFC- r 9
Soil

3/25/02
coMP (?)

MFC-20
Soil

3/27t02
coMP (21

mgks, mc/kS m/kg mdkg

Fluorarthene
Fluorene
Hexachlorobcnzene
Hexachlorobutadiene
HexachlorocyclopeDtadiene
Hexachlorcethane
Indeno(1,2,3-cd)pyrene
Isophoron€
N-Nitroso-di-n-propylamine
N-Nitosodiphenylamine
Naphthalene
Nitrobeoz€ne
Pcntachlofophenol
Phenanthrene
Phenol

< 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

< 0.34
< 0.34
< 0.34
< 0.34
< 0.85
< 0-34
< 0.34
< 0.34
<0.34
< 0.34
036

< 0.34
< l,' l
< 0.34
< 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

< l. '7
<  1 , 7
<  t . 1
<  1 .7
< 4.3
< l, ' l
<  1 ,7
< 1 .'1
<  1 .7
< l .?
< l - 7
<  1 .7
< 8.3
< 1 .7
< t .7
<  1 .7

( I ) Soil senplcs collected in six-inch
tubes prior to conpositing.

(2) COMP = Composit€ Sample6;
sanples Aorn this losation wsrc
conDosited into one sanple for this
analysis.

mdkg = milligrams per kilogram

Sarrples were analyzed for Sernivoltile
Organic Compounds (SVOC8) by EPA
Method 8270.

o
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TABLE I : SOIL CHEMICAL TEST RESULTS - S€mivolatile Organic Compounds
Phrse II Environment&l Site A8s$$meut
tr'uture Port tr'i€ld Suppod Servlc€s Complex
Port of Orkland
Oaklard. Crlifornia

LOCATION
MATRD(
COLLECTION DATE
DEPTII (I)

TJNITS

MFC-21
Soii

3t28t02

coMP (2)

mg&s
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
I ,3-Dichlorobeuzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dim€thylpheDol
2,4-Dinitophcnol
z,il'Dinit|otoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Melhyl-4,6{initrophenol
2-Melhylncphthalene
2-MethylphEnol
2-Nitroanilhe
2-Nihophenol
3,3 -Dichlorobcnzidine

3-Nitroadline
4-Bromophenyl phenyl ether
4{'} oro-3-methylphenol
4-Chloroaniline
4-Chloropbenyl pheryl aho
4-Melhylphenol
4-Nitroaailine
4-Nitrophenol
Acenaphthene
Ac€naphthylcne
Aathracene
Bazda)mthracene
Bcnzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Berzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) rnethane
Bis(2<hloroethyl)ether
Bis(2<hloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalak
Chrysen€
Di-n-butyl phthalate
Di-n-octyl pbthalate
Dibenzo(a,h)anthraccne
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate

< 0.067
< 0.067
< 0.067
< 0.067
< 0,067
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.06?
< 0.067
< 0.06?
< 0.33

< 0.06'l
< 0.06?
< 0.33

< 0.067
< 0_17

< 0.067
< 0 .17
<  0 . t 7

< 0.067
< 0.1'l

< 0.067
< 0.33
< 0.33

< 0.067
< 0.06'l
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.06?
< 0.33
< 0 .1?
<  0 . 1 7

< 0.067
< 0.067
< 0.33
< 0 .17

< 0.067
< 0 .17
< 0 .1?

< 0.06?
< 0.06?
< 0 .17
< 0 .17
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TABLE 8: SOIL CmMICAL TEST RESULTS - Semivolatile Orgrnic Compounds

Phase II Environmetrt&l Site A$€ssment
Future Port Field Support Servic€s Complex
Port of Oikhnd
Oaklatr4 Califomia

L(rcATION
MATRD(
COLLECTION DATE

MFC-21
Soil

3t28/02

coMP (2)

Hexachlorobenzene

Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1,2,3-cd)pyere
Isophorone
N-Nitosodi-n-propylarnine
N-Nitosodiph€tryl,umine
Naphtbalen€
Nitrobenzene
Pentachlorcpherol
PhenaltbEne
Phcnol
Pyretrc

<  0 .1?
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0-067
< 0.33
< 0.06?
< 0.067
< 0.06?

Notrs:

(1) Soil samples collect€d in six-inch
tubes prior to cofipositing.

-
i-

- (2) COMP = Composite Samples;
samples from this locatioo were
composited into one sample for this
analysis.

rdkg = rtilligarns per kilo$am

Sarqles were aoalyzed for Semivoltile
Organic Conpounds (SVOCS) by EPA
Metrod 8270.

DEPTH (I}

UNITS m
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TABLE 8: SOIL CHEMICAL TEST RESULTS - Semivolatile Orgadc Compourds
Phase II Elvirolmetrtrl Site Assessmetrt
l'uturc Port Field Support Servlces ColDplex
Port of Oaklatrd
Oaklatrd, Callfornls

LOCATION
MATRH
COLLECTION DATE
DEPTH (I)

IJNITS

MFC.21"DUP
Soil

3/28/02

MFc-22
Itolt

3t28t02

coMP (')

MFC-23
Soil

1/28t02

coMP ('z1

ns&s men(g mS&g

I

< 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
< 1 .7

< 0.34
< 0.34
<  1 . 7
< 0-34
< 0 .85
< o.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< 1."1
< | .'1

< 0.34
< 0.34
< 0.34
< 0,34
< 0.34
< 0.34
< 0.34
< 0.34
< | .'l
< 0.85
< 0 .85
< 0.34
< 0.34
<  t . 7
< 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
< 0.067
< 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 .17
< 0 .17
< 0.067
< o.t'l
< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.33
< 0 .17
< 0 , t7
< 0.06?
< 0.067
< 0.33
< 0 .17

< 0.067
< 0 .17
< 0 .17
< 0.067
< 4.067
< o.t'l

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< n.o6'7
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0,061
< 0.33

< 0.067
< 0 .17
< 0.067
< 0 .17
< o . l7
< 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 .11
< 0 .17
< 0.067
< 0.067
< 0 .17

1,2,4-Trichlorobenzene
1,2-Dichloroberuene
1,3-Dichloroberueoe
I l-Dicbloroberuene
2y',5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dchlorophenol
2,4-Dimethylphenol
2,+Dinitophenol
2,+Dinitrotolusne
2,6-Dinitotoluqe
2-Chloromphthalene
2-Chlorophenol
2-Methyl-4,6diniboph€nol
2-Methylnaphthalsnc
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidine
3 -Nitroaniline
4-BromopheByl phenyl ether
4-Chloro-3-methylphEnol
4-Ctloroaniline
4-Chlorophenyl phenyl etho
4-Methylphenol
4-Nitoaniline
4-Nifophenol
Acenaphthene
Acenaphthylene
Aathrac,ene
Bfim(a)anthracele
Benzo(a)pyrene
Bmzo(b)fluorantbene
Benzo(g"h,i)pcrylene
Benzo(k)fluoranth€,ne
Benzoic acid
Benzyl alcohol
B is(2-chlorocthoxy) rnethane
Bi8(2-chlorcsthyl)ethsr
Bi6(2-chlorcisoFopyl) ether
bis(2-Ethylhexyl) phthalate
Butyl b€,rzyl phthalate
Chrys€ne
Di-n-butyi phthslate
Di-n-octyt phthslate
Dib€nzo(4h)anthacene
Dibenzohrnn
Diethyl phthalate
Dimcthyl phthalare < 0 .17  <0.1 '?

Iris/Fon of Oakl$d/TSO#lg/I'hase I Ikp€rt/SVOCs - Tabl6 8,9/ Soil Page lJ of26 IRIS ENVIRONMENTAL



TABLE 8: SOIL CIIEMICAL TEST RESULTS - Semlvolrtlle OrgaEic Compounds
Phase II Environmeqtal Site Assqrsmetrt
Futura Port Field Support Services Complex
Port of Oaldrnd
Oskla[4 Crlifornia

LOCATION
MATRU
COLLECTION DATE
DEPTH (I)

MFC.2I-DTJP
Soil

3t28t02

MFC-22 MFC-23
Soil Soil

3t28/02 3/28/02

coMP (2) col'f (2)

UNITS ng/tg melkg mg&g
Fluorantlene <0.34 < 0.067 <0.067

Fluorene
Hexachlorobenzene

< 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
< 0.067
< 0,067
< 0.1'1

< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067

< 0.067
< 0.067
< 0.067
<0.17

< 0.067
< 0-06?
< 0.067
< 0.067
< 0.067
< D.O67
< 0.067
< 0.33
< 0.067
< 0.067

Hexachl orocy'clopentadiene
Hexachloroethane
Indeno( I P,3 'c,d)pyrene
Isophorone
N-Nihoso-di-tr-plopylamine
N-Nitrosodipherylamine
Naphthalene
Nitrobenzene
Pentacblorophenol
Phcnantluene
Phenol
Pw€'n€ < 0.34 < 0-067 < 0.067

1o
Not€sr

(1) Soil sarnples collccted in six-inch
tubes p or to eonrpositing.

(2) COMP = Composit€ Samples:
samples Aom this location were
conposited into one saEple for thig
analysis.

mglkg = milligams per kilogran

Sallpleo werc analyzcd for Semivoltile
Organic Compounds (SVOCs) by EPA
Method 8270.

o
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TABLE 8: SOIL CHEMICAI TEST RESULTS - Semivolstil€ Orgauic Compornds
Phace II Endrolmetrtal Site Asse$netrt
Futur€ Port Field Support Servic€s Compl€x
Port of Oakland
OaklaD4 Californla

LOCATION
MATR-E
COLLECTION DATE
DEPTE (I)

UNITS

MFC-24
Soil

3t27t02

coMP ('?)

MFC-25
Soil

3/28102
4.5

MFC-25.DUP
lioll

3128/02
1.0

MFcl6
Soil

3/27/02
coMP (2)

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzure
I ,4-DichlorobeDzene
2,4,5-Trichlorophcnol
2,4,6-Trichlorophenol
2,4-Dichloropbenol
2,,|-Dmethylphenol
2,4-Diniaophsnol
2,4-Dinitotoluene
2,6-Ditritotoluene
2-Chloron4hthalene
2-Chlorophenol
2-Methyl4,6dinitrophcnol
2-Methylnaphthalene
2-Methylphenol
2-Nifioaniline
2-Nitrophsnol
3,3-Dichlorobenzidine
3-Nitromiline
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Cbloroaniline
4-C:hlorophenyl pheryl ether
4-Methylphenol
A-Nitroafline
4-Nitophenol
Ac€naphth€ne
Acenaphthylenc
Anthracene
Berzo(a)anthracere
Bslzo(4pyl€oe
Benzo@)fluoranthcne
Benzofu,h,i)perylene
Berzoft)fluoranthene
BeDzoic acid
BeDzfl slcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2+hloroisopropyl) ether
bis(2-Ethylhexyl) phthalat€
Butyl benzryl phthalale
Chrlsene
Di-n-butyl phthalate
Di-n-octyl ph6alate
Dibenzo(4h)antbracene
Dibenzofluan
Diethyl phthalatc

<  l ; 1
< l. '7
< L'7
<  7 .7
< 1 .'7
<  1 .7
< l. '7
<  1 .7
< 8,3
<  l ; 7
< l. '1
< | ,'l
<  1 .1
<  8 ,3
< 1 .7
< t .'l
<  8 .3
<  1 .7
< 4.3
<  1 . 7
< 4.3
< 4.3
< 1 .7
< 4,3
< 1 .1
< 8.3
< 8.3
< t .7
<  1 .7
< l, '7
<  1 . 7
<  1 . 7
< r.7
<  l ; 7
<  1 .7
< 8.3
< 4.1
<4.1
< l -7
<  1 . 1
< 8.3
< 4.3
<  1 . 7
< 4.3
< 4.3
< l. ' l
<  1 .7
<  4 ,3

<o.34
< 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
< 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
<  l ; 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

< 0.67
< 0.67
< 0.6'7
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 3 ,3

<0.67
< 0.67
< 0.6'7
< 0.6?
< 3.3

< 0.67
< 0.6?
< 3.3

< 0.6'l
< l, ' l
< 0.6'7
<  t .1
<  1 .7

< u-o /

< 0.61
< 3 .3
< 3.3

< 0-6'1
< 0.67
< 0.61
< 0.67
< 0.67
< 0.67
< 0.6'1
< 0.67
< 3 .3

< 1 .7
< 0.67
< 0.67
< 3 . 3
< t .7
< 0.6'7
<  t .7
<  1 .7

< 0-67
< 0-67
< t -7

< 0.067
< 0.06?
< 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 .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
< 0.1'7

< 0.06?
< 0.067
< 0.33
< 0 .17

< 0.067
< 0.1'l
<  0 .17
< 0.067
< 0.067
< 0.r'1

Dimethvl Dhthalate < 4.3 < 0.85 < 1.7 < 0.17o
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TABLE 8: SOIL CEEMICAL TEST RESITLTS - SemlvoLrtile orgatric Compoutrds
Phas€ tr Etrvirormental Site Assessment
Future Port Field Support Servicee CoEplex
Port of Oa-klard
Oaklard. Californla

LOCATION
MATRD(
COLLECTION DATE
DEPTE O)

UNITS

MFC-24
Soil

3t27/02
coMP {2)

MFC.25
Soil

3/28t02
4.5

MFC-25.DUP
Soil

3t28t02

1.0

MFC-26
Soil

3/27/02
coMP ('?)

mglkC mC/kC nptg -e/kg
Fluoranthene
Fluorene
Hexachlorobenzene
H€xachlorobutadiene
Hexachlorocyclopentadiene
HexachlofoethaDe
lndeno( 1,2,3-cd)pyrcoe
Isophorone
N-Niroso-di-n-propylamine
N-Nitrosodiphenylarnine
Naphthalene
Nitrobellzene
Pentachlorophenol
Phcnantkene
Pheml

<  1 . 7
<  l ; 7
<  1 ,7
< 1 .7
< 4.3
< l. '7
<  1 .7
< 1 .7
< t-'l
<  1 .7
< 1 .7
< 1 .7
< 8.3
< 1 .1
< 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
< l. '7

< 0.34
< 0.34

< 0.67
< 0.67
< 0.67
< 0.67
<  1 . 7

< 0.67
< 0.67
< 0.6'7
< 0.67
< 0.6'7
< 0.6'7
< 0.6?
< 3 .3

< 0.67
< 0.67

< 0.067
< 0.067
< 0.067
< 0-06'7
< 0.1'7
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067

Pyrene <1.7  <0 .34  <067 <0.067

Note6!

(1) Soii samples colect€d in six-irch
tubes prior to corpositing.

(2) COMP = Composite Sanples;
samples from this location w€re
corposited into one sarple for this
anall.sis.

mg&g * milligrarns per kilogram

Sanples were alaiyzed for 9emivoltile
Organic Compounds (SVOCI) by EPA
Method 8270.

I
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TABLE 8: SOIL CIEMICAL TEST RESULTS - Semivolatile Organlc Compounds
Phffe tr Etrvironmental Site Ass$smena
Future Port Field Support Servica Complex
Port of Oakland
Oaklmd, Cdlfornia

LOCATION
MATRIX
COLLECTION DATE
DEPTE (I)

UNITS

MFC.N
Soil

3t27t02

coMP,(')

MFC-28
Soil

3t27 t02

coMP (2)

MFC-29
Soil

3t26/02
COMP €)

MFC-30
Soil

3t21/02

1.5
n elke ng/kg -dkg -dkg

t

1,2,4-Trichlorobenzsne
1,2-Dichlorobenzene
l,3.DicNorobenzene
1J-Dichlorobenzene
2,4,5-Trichlorcphenol
2,4,6-Trichlorophenol
2,4-Dchlorophenol
2,4-Dimethylphenol
2,+Dinitropbenol
2,+Dinitotoluene
2,6-Dinifotoluene
24hloronaphthalene
2-Chlorophenol
2-Methyl4,6dinitoph€not
2-Methylnaphthalene
2-Methy$henol
2-Nit!oariline
2-Nikophenol
3,3 -Dichlorobenzidine

3-Nitloariline
4-Bromophenyl phenyl ether
4-Chloro-3-rnethylphenol
4-Chloroatriline
4-Chlorophenyl phcnyl cther
+Methylphenol
4-Nitoanilire
4-Nitrophedol
Acenaphthene
Acenaphthylelle
Antlracene
Benzo(a)anthracene
Eenzo(a)pyreDe
Eenzo(b)fluoranthene
Beazo(g,h,i)perylene
Berzoft)fluoranthene
Bqtzoic acid
Benzl alcohol
Bis(2-chlorocthoxy) mctbane
Bis(2-chloroethyl)ether
Bis(2{hlorcisopropyl) ether
bis(2-Bthylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthelate
Di-n-octyl phthalare
Dibenzo(4h)anthracene
Dibenzofuran
Diethyl phthalate

< | ,'7
<  1 . 1
<  t . 7
<  1 .7
< | .'l
<  1 .7
< | .'7
<  1 .7
< 8.3
< 1 .7
< l. '7
<  t .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
<  1 , 7
< 1 .7
<  1 . 7
< 1 .7
< 1 .7
< 8.3
< 4,3
< 4.3
< l -7
<  1 . 7
< 8 .3
< 4.3
< 1 .7
< 4,3
< 4,3
<  l ; 7
< l. ' l
<4 .3

< 0.34
< 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
< t . 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

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.061
< 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- l?
< 0 . 1 7
< 0.067
< 0 .17
< 0.06?
< 0.33
< 0.33
< 0.067
< 0.067
< 0-06?
< 0.067
< 0.067
< 0.06't
< 0.067
< 0.06?
< 0.33
< 0 .17
< 0 .17
< 0.067
< 0.067
< 0.33
< 0 . 1 7
< 0.067
< 0 .1?
<  0 . 1 7
< 0.067
< 0.067
< 0 .17

< 0.67
< 0-67
< 0-61
< 0,67
< 0.67
<0.67
< 0.67
< 0.67
< 3.3

< 0.67
<o.67
<0.67
<0-67
< 3 .3

< 0.67
< 0.61
< 3.3

< 0.67
< 1 .7

< 0.67
<  1 . 7
<  t . 7

< 0-67
< 7 .7

< 0.67
< 3.3
<1-3

< 0.67
< 0.6'7
<0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 3.3
< 1 .7
< 1 .7

<0.67
< 0.67
< 3 .3
< 1 ,7
< 0.67
<  1 . 7
<  1 , 7

< 0.67
< 0.67
< t. '7

Dimethvl phthalate <4.3 <0.85 <0.17 < l.'1I
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TABLE 8: SOIL CIIEMICAL TEST RISULTS - Semivolatile Organic Compounds
Phase lI Enyiron|D€otal Site Assessment
Futur€ Port Field Support Services Complex
Port of Oaldsnd

| oerun4 catitornta
-

. UNITS me/<e mci&g mg&g mEAg
Fluoranthene <Ij <0.34 < 0.067 < 0.6'7

LOCATION
MATRD(
COLLECTION DATE
DEPTH (!}

Fluorene
Hexachloroberzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
kophorone
N-Nitrosodi-tr-propylanine
N-Nitrosodiphenylamine
Naphti:alene
NitoberEene
Pentachlorophenol
Phenatrthrcne
Phenol

MFC-28 MFC-29
Soil Soil

3127/02 3126102

coMP (?)
COIvP 

('?)

wc-n
Soil

3t27 /02
coMP (2)

MFC-30
Soil

3/2'7 /02

t - l

< 0.6'l
< 0.67
< 0.6'1
< 1 .'7

< 0.6?
< 0,67
< 0.67
<0.67
< 0.67
< 0.6'7
< 0.67
< 3.3

< 0.67
< 0.67

< 1 .7
< l -7
<  1 .7
< 4.3
< l. '1
<  1 .7
<  l ; 7
< | .'7
< l. '1
< 1 .'1
< | .'l
<  8 .3
<  1 .7
< 1 .7

< 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
< 0.067
< 0.067
<  0 . 1 7
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.06?

Plrene <1,7 <O.34 < 0.067 < 0.67

il

l{ot€sl

(l) Soil sarnples co ected ir six-inch
tubes prior to oonpositing,

(2) COMP * Conposite Samples;
samples tom this location were
conposit€d inlo ore sarplc for this
analysis.

mg^g = mi igrans pff kilogram

Samples were analyzed for Semivoltile
Organic Conpounds (SVOCs) by EPA
Method 8270.

t
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TABLE 8: SOIL CIIEMICAL TEST RESULTS - Semivolatlle Orgrnlc Compouuds
Phase If Environmentsl Sitc Assessmetrt
Future Port Flekl Support Servicca Complex
Port of Oaklatrd
Oaklard, Califomia

LOCATION
MATRD(
COLLECTION DATE
DEP'TE (I)

MFC32 MFC-33
Soil Soil

3/26t02 3/25/02

MFC-31
Soil

3/2st02
coMP ('z) 1.5 coN,IP (2)

MFc-34
Soil

3/26t02
col\,f (2)

UNITS me;/kg mg/kg mg&g mg&g
ffi . 0-067 .0'o6? . oJ+-- <oi7
l ,2-Dichlorobenzene
I ,3-Dichlorobenzene
I ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,,LDtudtophenol
z,4.Dinitotoluene
2,6-Dinitotoluene
2-Chloronphthalene
2-Cl orophenol
2-Methyl4,6diritrophenol
2-Methylnaphthalene
2-Mcthylphenol
2-Nitroaniline
2-Nifophenol
3 ,3 -Dichlorcbenzidine

3 -Nitroanilin€
4-Bromopbcnyl phenyl ether
rchloro-3 -methylphenol
4-Chloroaniliae
4-Chloropheryl pheryl ether
+M€thylphenol
4-Nitoaniline
+Nitophenol
Acenaphthene
Aceoaphthylerc
Anttrracen€
Benzo(a)anthracene
Benzo(a)pyrene
Bemzo@)fluoranthene
Benzdg,h,i)perylene
Benzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) metbane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bisf 2-Ethylhcxyl) phfi alate
Buryl bmzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-ocM phthalate
Dibenzo(4h)athracene

< 0.067
< 0.06?
< 0.06?
< 0.067
< 0.067
< 0:067
< 0.067
< 0.33

< 0.067
< 0.067
< 0.067
< 0.06?
< 0.33
< 0.061
< 0.067
< 0.33
< 0.067
< 0 .17
< 0.067
< 0-17
< 0 . t 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
< 0,17
< 0 .17
< 0.067
< 0.067
< 0.33
<  0 . 1 7
< 0.067
< 0 .17
< 0 .17
< 0.067

< 0.06'l
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06'l
< 0.06'7
< 0.33

< 0.06?
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067
< 0.33

< 0-067
< 0 .17

< 0.067
< o . 1 7
< 0 .17
< 0.067
< 0 .17
< 0.067
< 0.33
< 0.33
< 0.067
< 0.06?
< 0.067
< 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 . 1 7

< 0.067
< 0 .17
< 0 . 1 7

< 0.067

< 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

< 0.34
< 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
<o.34

< 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
< 0,67
< 0.67
< 3,3
< 0.67
< 1 .7
<0.67
< t .7
< l. ' l

< 0.67
<  l ; 7

< 0-67
< 3 .3
< 3 .3

< 0.67
< 0.67
< 0.67
< 0.67
< 0.67
< 0-67
< 0.67
< 0.67
< 3 .3
< l. '7
<  t . 7

< 0.67
< 0,67
< 3 ,3
< 1 .7
< 0.67
< 1 .7
< 1 .7

< 0.6?
^1, Dibenzofuran 0.069 < 0.067 < 0.34 <0.67

u Diethyl pbthalatc <0.17 <0.17 <0.85 < l-7
Dimethvl phthalatc <0.17 <0.17 <0.85 <1.7
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TABLE 8: SOIL CEEMICAL TEST RESULTS - Semivolatile Organlc C0mpouDd6
Phase II Environmetrtsl Slte Asseslmetrt
Futurc Port Field Support Servic€E ComFI€x
Port of OrldaDd
Oaklrnq Callfornia

UNITS rnglkg mglkg mg&g mdkg
Fluoranthene < 0.067 < 0.067 < 0.34 <0.61

LOCAIION
MATR.D(
COLLECTION DATE
DEPTE (t)

Fluorene
Hexachlorobenzeae
Ilexachlorobutadiene
Hexachlorocyclopentadiene
Hexacbloroethale
Indano( 1,2,3 -cd)pyrene
Isophorone
N-Nitroso{i-n-pro,pylamine
N-Nitosodiphenylamine
Naphthalene
Nitob€nzene
Pentachloropheaol
Phenanthreoe
PhEnol

n32 < 0.067

MFC-31
Soil

3/25t02

coMP (1

MFC-32
Soil

3/26/02
1.5

< 0.067
< 0.067
< 0.067
< 0 . 1 7

< 0.06'1
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.06?
< 0.067
< 0.33

MFC-33
Soil

i/25/02

coMP (4

MFC-34
Soil

3/26/02

coMP 
(2)

0.14
< 0.067
< 0.067
< 0-17
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.33

< 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

<0.6'7
< 0.67
< 0.67
< L.'1
< 0.67
< 0.6'l
< 0.67
< 0.6'l
< 0.67
< 0.67
< 0.6'l
<  3 .3
0,73

< 0.67< 0.06'I < 0.067
Pyrsne < 0.067 <0.067 <0.34 <0'67

Not€sl

(l) Soil samples collected in sir-incb
tubes prior to coErpositing.

(2) COMP * Composite Sareles;
sanples Aom this location wele
composited into one sanple for this
analysis,

nq&g : ni igratns per kilogran

Sarples were analyz€d for Semivoltile
Otgaric Cornpounds (SVOCs) by EPA
Method 8270.

a
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TABLE 8: SOIL CEEMICAL TTST R.ESULTS - Senivoletile Orgsnic Comportrds
Phase II Envirotrmetrtal Slte Assersment
Future Port Fi€ld Support Servicss Complex

COMP 
(lJ coll{P (2)

MFC-37
5011

3t25/02
. coMPq)

UNITS me^s me/ke mg/ks mg/ks

Port of Oaklatrd
Oakland, Callfortrla

LOCATION
MATRD(
COLLECTION DATE

DEPTH 
g)

1,2,4-Trichlorobenzene
I ,2-Dicldorobelzene
I ,3-Dichlorobenzene
I ,4-Dichlorobenzene
2,4,5 -Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimerhylphetrol
2,+Dinitophenol
2,4-Dinitrotoluene
2,6.Dhitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-M6thyl-4,6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitophenol
3,3-Dichlorobenzidinc
3-Niftoadlino
4-Bromophenyl phenyl ether
4-Chloro-3 -methylphenol
4-Chlorcaniline
4-Chlorophenyl phenyl ether
,LMethylphenol
,LNitroaniline
4-Nitophenol
Accnaphthene
Acenaphthyl€oc
Anthracene
Benzo(a)anthracele
Benzo(ahyrene
Bazo(blluoranthene
Benzo(&b,i)perylene
Benzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bi6(2-cblorcethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylh€xyl) phthalate
Butyl berzyl phthalare
Chrysene
Din-butyl phthalale
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dirrethyl phthalate

MFC-35 MFC-36
Soil Soil

3t25t02 3t28tt2

MFC-]6- DIJP
Soil

3/28/02
1.5

< 0.34
< 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
< 0.34
< 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
< 1 .7

< 0.85
< 0.85
< 0.34
< 0.34
< 1 .7
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< o.34
< 0 .85
< 0.85

< 0.34
< 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

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< 1 .7
<  1 . ?
< 0.34
< 0.34
< 0.34
< 0.34
< 0,34
< 0.34
< 0.34
< 0.34
<  l ; 7

< 0.85
< 0.85
< 0.34
< o34
<  7 . 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
< 3.4
< l'l
< 3 . 4
<3-4
< 3.4
< 3 . 4
< l ' l
< 3.4
< 3.4
< 1 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 . 1
< 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
< 0.067
< 0.33

< 0.06?
< 0.067
< 0.067
< 0.067
< 0-33

2.4
< 0.067
< 0.33

< 0.067
< 0 .17

< 0.067
<0. i7
< 0 . 1 7
< 0.067
< 0 .17
< 0.067
< 0.33
< 0.33
< 0.067
< 0.067
0.074

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0 .17
<0-17
< 0-06'1
< 0.067
< 0.33
<  0 . 1 7

< 0.067
<0.1?
<  0 , 1 7
< 0.067
< 0.067
<  0 . l 7
<  0 .17
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TABLE 8: SOIL CEEMICAL TEST RESULTS - Semivolatile Organic Compounds
Pbace II Enviroumental Site Asse$mcnt
Future }ort Field Support Servic€s Compler
Port of Oaklrtrd
OrIda.D4 Calilorria

LOCATION
MATR"D(
COLLECTION DATE

DE?TE (I)

UNTIS ms/ks ms/ks, ms&c

MFC-35
Soil

3t25/02
coMP (!)

MFC-36
Soil

3n8t02
coMP (2)

MFC-36- DttP
Soil

3128/02
1.5

MFC-37
5C|ll

3/25/02
coMP ('1)

mC/kS
Fluoranthenc
Fluorene
Hexachlorobenzene
Hexachlmobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1,2,3-c,d)pyrene
Isophorone
N-Nitoso-di-n-propylaIIine
N-Nihosodiphcnylqdne
Naphthalere
Nibob€nzene
Pentachlorophelol
Phem[tkene
Pheml

< 0_34
< 0.34
< 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

< 3 .4
< 3.4
< 3.4
< J.4
< 8 .5
< 3.4
< 3,4
< 3.4
< 1.4
< 3,4
< 3 ,4
< 3.4
< 1 7
< 3.4
< 3.4

< 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
0.66

< 0.M7
< 0.067
< 0 . t7

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067

o47
< 0.067
< 0.33
0.99

< 0.067
Pvrene < 0.34 < 3.4 < 0-34 0.091

Notesl

( 1) Soil samples collected in six-inch
tub€s prior to colposithg.

(2) COMP = Conposite Sarnples;
samples from this location were
coEposited irlto one sample for this
analysis,

mg&g = milligrams per kilogram

Samples were analyzed for Semivoltile
Organic Compounds (SVOCs) by EPA
Method 8270.
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TABLE 8r SOIL CHEMICAL TEST RESULTS - Semlvolatile Orga c Compounds
Phase II Envirotrueutal Site AssessmcBt
FBture Port Field Support S€rvices Complex
Pon of Oakland
Oaklatrd- Callfornia

LOCATION
MATRD(
COLLECTION DATE
DEPTII (1)

l,2.Dichlorobenzene
I ,3 -Dichlorobenzene

I y'-Dichlorobenzene

2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,,1-Dimethylphenol
2,4-Ditrihophenol
2,4-Dinitrotoluenc
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chloropheaol
2-Me6yl-4,6-dinitrophanol
2-Methylnaphthalene
2-M€lhylphenol
2-Nitroaniline
2-Nitopherol
3,3-Dichlorobenzidine
3-Nitoaniline
4-Bromophenyl pheDyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
+Chlorophenyl phenyl ether
+Methy'phenol
4-Nitoanililre
4-Nitrophenol
Acenaphthene
Ac€naphthylsne
Anthiaccne
Benm(a)antbncene
Benzo(a)pyrene
Benzo(t)fluoranthen€
Benzo(g,lli)perylene
Benzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) m€dlane
Bis(2-chloroethyl)ether
Bis(2-chloroisoFopyl) ether
bi6(2-Ethylh€ryl) phthalate
Butyl bcnzyl phthalatc
Ctrysene
Di-n-butyl phthalate
Di-n-octyl phthalatc
Dibenzo(o,h)anthracere
Dibenzofuran
Dietbyl phthalate

MFG3 8
Soil

t/26t02
coMP (?)

MFC-39 MFC-40
Soil Soil

3/26102 3/26t02

1.5 coMP {'!)

MFC4I
50u

3/26t02

col@(2)

IINIIS mgikg mgtkg mg/tg mg-&F

1.2.4-Trichlorobenzene < 0.067 <0.067 < 0.067 <0067

Dimethvl ohthelate < 0.17 < 0-17 < 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
< 0.06?
< 0.067
< 0.33
< 0.067
< 0.7'7
< 0.06?
< 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-o6't
< 0.067
< 0.067
< 0.067
< 0.33
< 0 . 1 7
<0.1 '7
< 0.06?
< 0-067
< 0.33
<  0 . 1 7
< 0.06?
< 0 .17
<  0 . 1 7
< 0.067
< 0.067
< 0 .17

< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.06?
< 0.06?
< 0.33

< 0.067
< 0.06?
< 0.067
< 0.06?
< 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
< 0.06'7
< 0.33
<  0 . 1 7
< 0 .17
< 0.067
< 0.067
< 0.33
<0.1 '7
< 0.067
< 0 .17
< 0 .17
< 0.06'7
< 0.06?
< 0 ,1?

< 0.067
< 0.067
< 0.067
< 0.06?
< 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 .17

< 0.067
< 0 . 1 7
< 0.17
< 0.061
< 0 .17

< 0.067
< 0 ,33
< 0.33
< 0.061
< 0.067
< 0.067
< 0.06'7
< 0.067
< 0,067
< 0,067
< 0.067
< 0.33
< 0 .17
<  0 . 1 7

< 0.067
< 0.067
< 0.33
< 0 .17
< 0.067
< 0 .17
< 0 .17
< 0.067
< 0.06?
< 0 .17

< 0.067
< 0.06?
< 0.067
< 0.06'l
< 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
<0.1'7
< 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 7

< 0-067
< 0.067
< 0.33
< 0 .17

< 0.067
< 0 .17
< 0 .17

< 0.067
< 0.067
< 0 .17
< 0 .17
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TABLE 8r SOIL CIIEMICAL TEST RESULTS - Semivolatile Orgadc Compourds
Phase II EDyirotrEcrtal Sltc Assessmert
Future Port Field Support Services CoDplex
Port of Oaklatrd
Oaklard, Califoruia

LOCATION
MATRD(
COLLECTION DATE
DEPTE {I)

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadi€ne
H€xachloroethane
Indeno{1,2,3.c,dhyretre
lsophorotr€
N-Nitroso-di-n-propylamitre
N-Nitrosodiphenylamine
Naphtbalene
Nitobenzene
Pqrtachlorophe-nol
Phenanthrcne
Pbenol

MFC-39 MFC40
tsoll )o1l

3126/02 3t26t02

MFC-38
Soil

3/26t02
coMP (2)

< 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
< 0.06?

COlvf ('z)

MFC'41
Soil

3t26/02

coMP('?)1 .5
UNITS mg&g mg&g mg&g mg&g
Fluoranthenc < 0.067 <0.067 <0.067 <0067

< 0.067
< 0.067
< 0.067
<  0 . 1 7
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33

< 0.067
< 0.067

< 0,067
< 0.067
< 0.067
<  0 , 1 ?
< 0.06?
< 0,067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067

< 0.067
< 0.067
< 0.067
< 0 .17
< 0.067
< 0.06?
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0.067
< 0.067

Pyr€nE < 0.067 <0,067 < 0.067 < 0.067

Notcsl

(l) Soil sarnples collected in six-inch
tube6 prior to cqnpositing-

(2) COMP = Composite Samplest
sarples tom this location wer€
camposited inio one sample for this
analysis,

mg/kg = milliglams per kilogram

Samples were analyzed for Semivoltile
Organic Compounds (SVOCS) by EPA
Merhod 8270.

I
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TABLE 8: SOIL CHEMICAL TEST RESULTS - Semivolatile OrgaBic CoEpounds
Phase II Envirouetrtal Sit€ Assessment
Future Port tr'ield Support Scrvic€s Complex
Port of Orkland
Oakland. California

LOCATION
MATRIX
COLLECTION DATE
DEPTE (I)

I ,2-Dichlorobenzene
1,3-Dichlorobanzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichloropbenol
2,4-Dim€thylphenol
2,4-Dinitophenol
2"4-Dinihotoluene
2,6-Dinitrotoluene
2-Chlororaphthalene
2-Cblorophenol
z-Methyl4, 6.didtrophenol
z-Methylnapbthalene
2-Methylpheool
2-Nitoaniline
2-Nitophenol
3,3-Dichlorobenzidine

MFC43
Soil

3t28/02
COMP F)

MFC44
Soil

3/26t02
coMP e)

MFC45
Soil

1t28t02

coMP (2)

MFC46
Soil

3t2'7t02

coMP('?)
UNITS mg/kg ng/kg merkg mg.&e
1,2,4-Trichlorobenzene < 0.34 <0.67 < 0.067 < 0.34

< 0.34
< 0,34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< l. 'J
< 0.34
< 0.34
< 0.34
< 0.34
< 1 .7

< 0.34
< 0.34
< 1.' l

< 0.34
< 0.85
< 0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< 1-7
< l. '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 ; 1
< 0.85
< 0.34
< 0.85
< 0.85
<0.34
< 0.34
< 0.85
< 0 .85

< 0.6'7
< 0.6'7
< 0.67
<0.67
< 0.67
< 0.67
< 0.67
< 3 .3

<0,67
< 0.67
< 0.67
< 0.67
< 3 .3
< Q.61
< 0.67
< 3,3
< 0.67
< 1 .7
< 0-67
< 1 .7
< 1 .7
< 0.6'7
<  1 . 7
< 0.67
< 3 .3
< 3 .3

< 0.67
< 0.6'7
< 0-67
< 0.67
< 0.67
< 0.67
<.0.67
< 0,67
< 3 .3
< l. '7
<  t .7

< 0.67
< 0,67
< 3 .3
< 1-7
<0.67
<  1 . 1
<  1 . 7

< 0.6'7
< 0,67
< t .7
< L.' l

< 0.067
< 0.061
< 0.33

< 0.067

< 0.33
< 0.067

< 0.061
< 0 . 1 7

< 0.067
< o . 1 7
< 0 .17

< 0.067
< 0 .17

< 0.067
< 0.33
< 0.33
< 0.061
< 0.061
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.067
< 0.33
< 0 .17
< 0 . 1 7
< 0.067
< 0.067
< 0.33
< 0 .17

< 0.067
< o . 1 7
<  0 , 1 7
< 0.067
< 0.067
<  0 . 1 7
< Q . t ' 7

< 0.34
< 0.34
<  1 , 7
< 0.34

< 1 .7 .
< 0.34

< 0.34
< 0.85
<0.34
< 0.85
< 0.85
< 0.34
< 0.85
< 0.34
< t. '7
<  1 . 7

< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0-34
< l -7

< 0.85
< 0.85
< 0.34
< 0.34
< l. '1
< 0.85
< 0.34
< 0.85
< 0-85
< 0.34
< 0.34
< 0.85
< 0.85

< 0.067 <0.34
< 0.067 < 0.34
< 0.067 < 0.34
< 0.067 < 0.34
< 0.067 < 0.34

< 0.067 < 0.34
< 0.067 < 0.34
< 0.06't < 0.34

< 0.067 < 0.34
< 0.33 < 1.7

f lHxH,l*:rm*:r"
4-Chloroaniline
4-Chlorophenyl phenyl cther
4-Methylpheool
4-Nitoaniline
4-Nitophenol
Acsnaphthetre
Asemphtlylene
Anthncene
Benzo(a)antbracene
Benzo(a)pFene
Benzoft)fluoranthene
Benzo(g,h,i)pcrylene
Benzoft)fluoranthene
Benzoic acid
Benzj alcohol
Bis(2-chloroethoxy) methanc
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(4h)urthracene

o iffi,Tr*x*
Iris.?ort of oa&landnso# l9lPhas€ II RrporVSvOCs - T.bl€s 8,9/ Soil Page 25 of 26 IRIS ENVIRONMENTAL



TABLE 8r SOIL CIIEMICAL Tf,ST RESIJLTS - Semivolrtile Organic Compoutrds
Phase II Enyironmental Slte Assarsmetrt
Future Port Field Support Services Conrplex
Port of OeklaDd
Oaklard. CdlforuiaI LOCATION
MATRD(
COLLECTION DATE
DEFTH O)

Fluorene
Hexac orob€nzene
Hexachlorcbutadienc
Hexachlorocyclop€ntadietre
Hexaphloroethane
Indeno( 1,2,3-c,dhyrene
lsophorone
N-Niho6o{i-n-propylamine
N-Nihosodiphenylamine
Naphthalene
NitobeDzene
Psntachlorophcnol
Pheaanthr€ne
Pherol

< 0.067 < 0.34
< 0.34
<0.34

< 0.067 <0.34
< 0.067 < 0.34
< 0.067 < 0.34

MFC-43
Soil

3t28t02

coMP 
('?]

MFC44
Soil

3/26tO2

coMP 
(2)

MFC-45
Soil

3/28/02

coMP (2)

MFC-46
Soil

3/27t02
coN,P (2)

UNITS meAg me^g mg{(g mg/kg
<0.06? < 0'34

< 0.34
< 0.34
< 0.34
< 0.85
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.34
< 0.14

< 0.34
< 0.34

< 0.67
<0.67
< 0.67
< 1 .7
< 0.67
< 0.6'7
<0.67
< 0.6'7
< 0-67
< 0.67
< 0.67
< 3.3
< 0-67
< 0.67

< 0.06?
< 0.06?
< 0.067
< 0 .17

< 0.067
< 0.33
< 0.067

< 0,34
< 0.34
< 0.34
< 0.85

< 0.067
< 0.067

< 0.34
<  1 , 7

< 0.34

Pvrene <0.34 < 0.67
< 0.067 < 0.34
<0.067 < 0.34

Not€s!

(l) SoilsallDles co[ectcd in six-inch 
'

tubes prior to corpositing.

(2) COMP = Composite Sanples;
sarnples ftom this location were
corposited into onc sunple for this
analpis-

mg&g = miUiCrans per kilogam

Samples were anallzrd for Semivoltile
Organic Compounds (SVOCQ by EPA
Msthod 8270.

IRIS EITVIRONMENTAL
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TABLE 9: GROUNDWATER CIIEMICAL TEST RXSULTS - Semivotatle Orgadc Compounds
Phase tr Etrvirotrmeqtd Site Assessmctrt
Future Port Field Support Services Complex
Port of Oakl&rd
Oaklatrd, Califortria

LOCATION
MATRLX
COLLECTION IIATE

MFC.Og MFGI2 MFC.I4
GW GW CW

MFC{5
cw

lnt02

MFC-07
GW

3n8t02

MFC-08
GW

3nf/02 3t2s/02

< 2 . 4

3t21t02 1D8/02
UNffS Fg& rrg[ rrgll- PglL Fg/L ,r/:L
1"2.+Trichlorobenzene < 2.0 < 6.0 <2.8 <2'4 < 4-'l <2.4

1 ,2-Dichlorobenzene
1,3-Dichlorcbenzene
l,+Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dich.lorophenol
2,4-Dinethylphenol
2,4-Dinitophsnol
2,4-Dinitrotoluene
2,6-Dinitrotoluen€
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinihophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobcozidire
3-Nihoariline
+Bromophenyl phenyl etber
,LChloro-3-methylphenol
4-Chloroanilinp
+C-l orcphenyl phenyl ether
,lMethylphenol
+Nitoatrilin€
4-Ninophenol
Acenaphthene
Acenapbrhylenr
Anthracane
Benzo(a)anthracene
Beuo(a)pyrene
BeEzo(b)fluoE hene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chl,oroethoxy) methane
Bis(2-chlorocthyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benz9 phthalaie
Chrysene
Di-o-butyl phthalate
Di-n-octyl phthaiate
Dibenm(4h)anthracene
Dibenzofumn

< 2.0
< 2.0
< 2.0
< 2.0
< 1 0
< 2.0
< 5.0
< 2.0
< 2.0
< 1 0
< 2.0
< 2.O
<  l 0
< 2.0
< 5.0
< 2.O
< 5.0
< 5.0
< 2.0
< 5.0
< 2.O
<  l 0
< 1 0
< 2.0
<2-0
< 2,0
< 2.0
< 2.0
< 2 . 0
< 2.0
< 2.O
<  1 0
< 5.0
< 5.0
< 2.0
< 2.0
<  l 0
< 5.0
< 2.0
< 5.0
< 5.0
< 2.0
< 2.0
< 5 .0
< 5 ,0
< 2.0

< 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
<  1 5
< 6 ,0
< 6 ,0
< 3 0
<  l 5
< 6.0
<  l 5
<  1 5
< 6.0
< 6.0

< 2.8
< 2.9
< 2.8
<2.8
< 2.8
< 2 .8
< 2.8
< t 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
< 2.8
< 2.9
< 1 4
< 6.9
< 6.9
< 2.8
< 2,8
< 1 4
< 6 .9
< 2.8
< 6-9
< 6 .9
< 2 .9
< 2 .9

< 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

< 4-7
< 4.1

< 4.7
< 4,7
< 2 3

< 1 2
< 4.7

< 4-7

<23

< 4.7

< 2 . 4
< 2 . 4

<2.4
<2.4
< 1 2

< 6.0
<2.4

< 6.0
< 7 . 4

< 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
<  l 2
< 6.0
< 2.4
< 6.0
< 6.0
< 2 . 4
< 2 . 4

< 4.7 < 2.4

< 4;7 < 2.4

< 4.7 < 2.4

< 4.7 < 2.4
< 1 2
< 2-4
<2.4

< 2.4 40

< L Z
<2.4
< 6 .0
< 2 , 4
< 6 .0
< 6.0
<2.4
< 6.0
<2.4

< t 2
<2.4
<2.4
< 2.4
< 2 . 4
<?.4
<2,4
< 2 . 4
< 2.4
< 1 2
< 6.0
< 6.0
< 2.4
< 2.4
< 1 2
< 6.0
<2.4
< 6.0
< 6.0
< 2 . 4
<2.4

< 2 3  < 1 2
< 4 .7  <2 .4

< 1 2  <  6 - 0
< 1 2  < 6 . 0

< 1 2
< 4-7

< 4.7
< 1 2
< 4.7
<23
< 2 3
< 4.7
<4.7
<4.7
< 4.7
<4.7
<4.7
< 4.7
< 4.7
< 2 3
< 1 2
< l z
< 4.'7
< 4.7
< 2 3
< 1 2
< 4.7
< 1 2
< 1 2
< 4,'.1
< 4.' l

- Diethyl phthatate <2.0 < 15 <6.9 <6.0 <12 <6.0

f Dlnethvl Dhftalate <2.0 < 15 < 6,9 < 6.0 < 12 < 6.0
-
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TABLE 9: GROUNDIDATER CEEMICAL TEST RESULTS - Semivolatlle Orgadc CoDpounds
Phrse Il Etrvirotrmental Site Ass€$metrt
Future Port Fleld Support S€rvices Complex
Port of Oaldand
ONklatr4 CrMortrir

LOCATTON
MATRIX
COLLEC'TION DATE

MFC-06
GW

1/27t02

MFC-07
GW

< 6.0
< 6.0
< 6.0
<  1 5
< 6.0
< 6.0
< 6.0
< 6,0
< 6.0
< 6.0
< 6.0
< 3 0
< 6.0
< 6.0
< 6.0

MFC48
GW

< 2.8
< 2.8
< 2.8
< 6.9
< 2 .8
< 2 .8
< 2 .8
< 2 ,8
< 2.8
< 2 .8
< 2 .8
< 1 4
< 2 .8
< 2 .8
< 2 .8

MFC-09

cw
3n7/02

MFC-12
GW

3/28t02

MFC-14

cw
3D5t023t28102 3n8/02.

UNITS p/L ps4- llg/L 'r8/L [str F/L
Fluoranthene <2.0 <6.0 <2.8 <2.4 <4.7 <2.4

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroetlune
Indeno(1,2,3-c,d)pyrene
Isophorore
N-Ninoso-di-n-propylamine
N-Nitosodiphenylamin€
Naphthalene
NitobcDz€ne
Pentachlorophenol
PhenaDlhrene
Phenol
Pyfgne

< 5.0
< 2.0
< 2.0
< 2.O
< 2.O
< 2.0
<2.0
< 2.0
< 1 0
< 2.0
<2.0
< 2.0
< 2.0
< 2.0
<z.o

< 2 , 4
<2.4
<2.+
< 6 .0
< 2.4
< 2.4
<2.4
< 2.4
<2.4
<2.4
< 2.4
< 1 2
<2.4
<2.4
< 2.4

< 4.'l
< 4 . 7
< 4.',1
< 1 2
< 4.',7
< 4,7
< 4.7
< 4.7
< 4.7
< 4.7
<4.7
< 2 3
<4.7
< 4 . 7
<4.7

<2,4
<2.4
<2.4
< 6.0
<2.4
< 2.4
< 2.4
< 2 . 4
< 2.4
< 2.4
< 2.4
< 1 2
< 2.4
<2.4
<2.4

Noter:

GW = Grab Groundwater Saflple

Grab Gro ndwatd salaples v€re
collect€d frortl t€qordy wells
instslled duriry the bv€stigBtion.

Saleles w€f,e elalyred for
Soivolatilc Organic Compounds
(SVOG) by EPA Melhod 8270.

pB[ = microgra'lrs p€r lit€r

t
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TABLE 9r GROUNDWATER CHEMICAL TEST RESITLTS - SeDivoladte Organic CompouDds
Phase II Etryironmerlal Site Assessment
Future Port Field Support Seryices Complex
Port of Oaldard
Oaklatrd, Crllfornir

coLLECTtON IIATE 3125/02 3n6n2 3125102 3tz5/02

LOCATION
MATRD(

MFC-I4-DUP
GW

< 2.3
< 2.3
< 2.3
< 2.3
< 2.3
< 2.3
< 2.3
< 1 2
< 2.3
< 5-8
<2,3
<2.3
< 1 2
< 2.3
< 2.3
< 1 2
< 2.3
< 5 .8
< 2.3
< 5 .8
< 5.8
<2.3
< 5 .8
< 2.3
< t 2
< 1 2
< 2.3
< 2.!
< 2.1
< 2.3
< 2.3
< 2.3
< 2 . 3
< ?.3
< 1 2
< 5 .8
< 5 .8
< 2.3
< 2.3
< t 2
< 5-8
<2-3
< 5.9
< 5 .8
< 2.3
< 2 .1
< 5 .8
< 5 .8

MFC-I5
GW

< 2,0
< 2.0
< 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
< 1 0
< 2.0
< 5.0
< 2.Q
< 5 .0
< 5 .0
< 2.0
< 5.0
< 2,0
<  l 0
< t 0
< 2,0
< 2 . 0
<2.0
< 2 .0
< 2.0
< 2.0
< ? . 0
< 2.0
<  l 0
<  5 .0
< 5.0
< 2 . 0
< 2.0
<  l 0
< 5,0
< 2-0
< 5.0
< 5.0
< 2.0
< 2.0
< 5 ,0
< 5 ,0

MFC.18

GW

< 2 3
< 2 3
< 2 3
< 2 3
< 2 3
< 2 3
< 2 3
<  1 1 0
< 2 3
< 5 7
< 2 3
< 2 3

<  l l 0
760
<23
<  l l 0
<23
< 5 7
<23
< 5 7
< 5 7
< 2 3
< 5 7
< 2 3

<  1 1 0
<  l l 0
< 2 3
< 2 3
< 2 3
< 2 3
< 2 3
< 2 1
< 2 1
< 2 3
< 1 1 0
< 5 7
< 5 7
<23
<23

<  l l 0
< 5 7
< 2 3
< 5 7
< 5 7
< 2 3
< 2 3
< 5 7

MFC-19
GW

<  l 0
<  l 0
<  l 0
<  1 0
<  l 0
<  l 0
< 1 0
< 5 0
<  l 0
< 2 5
<  l 0
< 1 0
< 5 0
280
< 1 0
< 5 0
<  l 0
< 2 5
<  t 0
< 2 5
< 2 5
< 1 0
< 2 5
< 1 0
< 5 0
< 5 0
<  l 0
< 1 0
<  l 0
< 1 0
<  l 0
<  1 0
< 1 0
< 1 0
< 5 0
< 2 5
< 2 5
< 1 0
<  I 0
< 5 0
< 2 5
<  l 0
< 2 5
< 2 5
<  l 0
<  1 0
< 2 5

MFC-31

GW
3D5102

<2.0
< 2.O
< 2-0
< 2-0
< 2.0
< 2,0
< 2.0
<  l 0
<z.o
< 5.0
< 2.0
< 2.0
< 1 0
130
< 2.0
< 1 0
< 2.0
< 5.0
< 2.0
< 5 .0
< 5 .0
< z.o
< 5.0
< 2-0
<  1 0
<  1 0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
<2,0
<2.O
<  l 0
< 5.0
< 5.0
< 2.0
< 2.0
<  l 0
<  5 .0
< 2,0
< 5 .0
< 5.0
< 2 . 0
4,6

< 5 ,0

MFC-31
GW

3nl/02

< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
< 100
< 2 4
< 5 0
< 2 0
< 2 0
< 100
640
< 2 0

< 100
< 2 0
< 5 0
< 2 0
< 5 0
< 5 0
< 2 0
< 5 0
< 2 0
< 100
< 100
< 2 0
< 2 0
< 2 0
< 2 0
<20
< 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

UNITS pgtl- pclL ttdL !eI- $g\- ItdL
l2.4-Ttichlorob€nz€ne <2.3 <2.0 <23 < l0 <2.0 < 20

1,2-Dichlorobenzene
I,3-Dichlorobenzene
1,4-Dichloroberzene
2,4,5"Trichlorophenol
2,4,6.Trichlorophenol
2,4-Dicl orophenol
2,4-Dimethylphenol
2,4-Dinihophenol
2,+Dinitotolu€ne
2,6-Dinitotoluetre
2-Chloronaphthalene
2-Chlorophenol
2-Methyl4,6-dinitropheool
2-Methylnaphthalene
2-M€thylphEtrol
2-Nitoaniline
2-Mtophenol
3,3 -Dichlorobenzidine

3 -Nitoaniline
+Brodnphenyl phenyl ether
4-Chloro-3-mahylphenol
4-Chloroariline
4-Chloropheryl phenyl etho
4-Meftylphenol
4-Nitroaniline
4-Nihophenol
Acuaphthene
Acenaphthylene
Anthiacenc
Benzo(a)atrthiacene
Beuo(a)pyrene
BsDzoO)fluonnthene
Benzo(g"b,iherylen€
Benzoft)fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) metbane
Bis(2-chloroethyl)ether
Bis(2-chloroGopropyl) ethcr
bis(2-Ethylh€xyl) phthalate
Butyl benzyl phthalate
Chr)'sene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(4h)anthacare
Dibenzofurar
Diethyl phthalate
Dimethyl phthalate < 5 7  < 2 5  < 5 . 0  < 5 0o
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TABLE 9: GROUNDWATER CmMICAL TEST RESULTS - Semivoletile Orgrnic Compol|nds
Phls€ II Envirormeutal SitG Asses$trstrt
Future Port Field Srpport Scn'lces Complex
Port of Oeklr[d
OrklanG Catlfornla

LOCATION
MATRIX
COLLECTION DATE
UNITS

MFC.I4-DTJP

GW

MFC-15

GW
MFC-t8

GW

MFC-19
GW

MFC-31

GW
MFC-31

cw
3/2sto2 1/26102. 1n5/02 3Ds/02
wlL ttdL trdL ttgL

3D5/02 3n8n2
vEL pery-

Fluoranthsne
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3.c,d)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Ninosodiphenylamine
Naphthalene
Nitrobenzene
Pe;ntacblorophenol
Phenatfuene
Phenol
Pyrene

< 2.3
< 2.3
< 2.3
< 2.3
< 5 .9
< 2.3
<2.3
< 2,3
<2.3
<2.3
< 2,3
< 2.3
< 1 2
<2.1
< 2.3
<2.3

< 2.0
< 2-0
< 2.0
<2.0
< 5.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
<  l 0
< 2.0
< 2.0
< 2.0

< 2 3
64

< 2 3
< 2 1
< 5 7
< 2 1
< 2 3
< 2 3
< 2 1
< 2 3
380
< 2 3
< l l 0
180
< 2 3
< 2 3

<  l 0
44

<  l 0
<  l 0
< 2 5
< 1 0
<  l 0
< 1 0
< 1 0
<  l 0
140
<  l 0
< 5 0
110
<  l 0
<  l 0

< 2 0< 2.0
14 81

< 2 . 0  < 2 0
< 2 . 0  < 2 0
< 5 . 0  < 5 0
< 2.0 <20
< 2,0 <20
<2.0 <20
< 2.0
< 2.0
130
< 2.0
< 1 0

< 2.0

<20
< 2 0
390
< 2 0
< t00
t70
< 2 0

<2.0 < z0

Not€s:

CW = crsb Groundwsts SaEplo

Grab Grouadwater sareles wae
collect€d from telEtorary wEllB
instalcd dudtrg the itrvestigatioo,

Saqles we'e sdtlyred for
Serivolatilc Orgrnic CoDpollds
(SVOCs) by EPA Metlod 8270.

pgll = microgla86 pef, Uter

t
lris/Pon of Oaklmdfso#l 9/Phai€ tr ReDo.r,/SvOCs - Table! 8,9/ CIv Psge 4 of6 IRIS ENVIRONMENTAL



TABLE 9: GROUNDWA?ER CHEMICAL TEST RESULTS - SemivolatilE OrgaEic Compounds
Phase II Etrvironm€ntal Site Assessment
Future Port I'l€ld Support Servic€s Complex
Port of Oaldrnd
OakhD4 Callfortria

LOCATION
MATRIX
COLLECTION DATE
L]NITS

MFC-35
GW

3t25tIz
FE]L

MFC-37
cw

3n6t02
ItctL

1,2,4-Trichlorobanzene
I ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichloropbeno I
2y',6-Trichlorophenol
2y'-Dichlorophenol
2y'-Dimethylphenol
2,4-Dinihophenol
2l-Dinitrotolu€ne
2,6-Dinitrotoluene
2-Cl oronaphthalene
z-Chlorophsnol
2-Methyl-4,6-dinitrophenol
2-Methylnapbthalene
2-Meftlpherol
2-Nitoaniline
2-Nitophenol
3,3-Dichlorobenzidine
3-Nifoaniline
4-Bromophenyl phenyl ether
4-Clioro-3-methylphenol
4-Chloroaoilinc
4-Chloropheayl phenyl ether
4-Methylphenol
4-Nitoanilire
4-Nitopherol
Ac€Daphthene
AcenaphthylEne
Antlraceqe
Benzo(a)an0racene
B€Dzo(ahyrEne
Benzo(b)fluoErthEDe
Benzo(g,h,i)perylene
Benzo(k)fluomnthene
Benzoic acid
Benzyl alcohol
Bis(2-chloro€thoxy) methanc
Bis(2-chloroethyl)€tber
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Buty| benzyl phthalare
Chr),sene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(4h)anthrac.ene
Dibenzofuran
Diethyl phtlulate
Dime0tyl phthalate

< 2 0
< 2 0
< 2 0
< 2 0
< 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
<20

< 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 .7
< 4 .7
< 4.7
< 2 4
< 4.1
< 1 2
< 4.7
< 4.'l
<24
< 4.'7
< 4.7
< 2 4
< 4.',7
< 1 2
< 4.7
< 1 2
< 1 2
< 4.7
< 1 2
<4.7
< 2 4
< 2 4
< 4.7
< 4.7
< 4.7
< 4.7
< 4 .7
< 4.7
< 4.'7
<  4 .7
< 2 4
< 1 2
< 1 2
< 4 ; I
< 4.7
< 2 4
< 1 2
< 4-7
< 1 2
< 1 2
< 4.'l
< 4.7
< ! 2
< 1 2

hivPon ofOakland/Tsodlg/Plras€ [ REpoit/SVOCS . Tables 8,S/ GW Page 5 of6 IRIS ENVIRONMENTAL



TABLE 9: GRoullDwATER CHEMICAL TEST REsuLTs - Semivoladle Orgadc Compounds
Phsse II Etrvirollmetrtal Slte Ass€ssment
Future Port Fleld Support SeMces Complex
Port of Orklatrd
OrklrD4 California

LOCATION MFC.35
MATRIX GW
COLLECTIONDATE 3/25/02
UNITS pstL
Fluoratrthene
Fluorene
Hexachlorobeuzene
HexachlorobutadiEne
HexacNoroclclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrenc
Isophoroae
N.Nitoso-di-n-propylamire
N.Nitrosodiphenylamine
Naphthalene
Nihobsnzene
Pentacbloropheool
Phenanthren€
Phenol
Pyrene

Notesr

CW = Olab CloudwaEr Sarple

Grab GroDrdliatq sa$ples wef,e
coll€ctcd fism tcrIporary wclls
ifftdled durinS the inv6tigation,

S@pler wdt analyzed for
S€drivolrtile Organic Coopounds
(SVOC€) by EPA Meeod 8270.

pgll = miffograrns pq lit6

MIC.3?
GW

3n6102
pat

< 2 0
78

< 2 0
< 2 0
< 5 0
< 2 0
< 2 0
< 2 0
< 2 0
< 2 0
190
< 2 0
< 100
130
< 2 0
<20

<  4 ; 7
18

<4.7
<4.7
< 1 2
<4.7
<4.7
< 4.1
< 4.',1
< 4,7
< 4.7
< 4,7
< 2 4

< 4.7
< 4.7

I
his4orr ofO.ldEnd/TSO# | g/Phe!€ tr Pepod/SVOCs - Tablc-e 8,9/ GW Page 6 of6 IRIS EI{VIRONMENTAL
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TABLE 12r SURVEYED BOREHOLE LOCATIONS
Phrse II Environmental Site Assessment
Future Port Field Support Sewices Complex
Port of Oakland
Oakland, California

Boring Number Northing Easting Elevation

MFC-or
MFC-02
MFC-03
MFC-04
MFC-05
MFC-06
MFC-07
MFC-o8
MFC-09
MFC-I0
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
]t,fFC-24
MFC-25
MFC-26
MFC-27
MFC-26
r@c-29
ltrc-30
MFC-31
MFC-32
MFC-33
MFC-34
MFC-35
MFC-36
MFC-37
I\FC-38
MFC-39
MFC-40
MFC4I
tfic42
MFC-43
MFC-,14
MFC-45
MFC-,|6

2,t20,ffi4
2,120,624
2,r20,628
2,120,584
2,120,518
t  t t n < l l

2,t20,519
2,r2O495
2,r20A63

' ?,t2ojr7
2,r20,462
2,120,499
2,120,443
2,120,426
2,120,4t'1
2,tzo,4r5
2,t20,383
2,r20J4
2,r2o,348
2,t20,286
2,120,&5
2,12O569
2,r20198
2,120,532
2,120,453
2,120,381
2,r20,410
2,t20,397
2,120,361
2,120,34
2,120,302
2,t20,245
2,120,u6
2,lzo,t98
2,120,t92
2,120,1r7
2,l?n,1r4
2,120,r03
2,120,105
2,r20,080
2,120,o24
2,120,O12
2,i20,006
7,1r9,962
2,119,936
2,tzo,t30

6,037,814 13.63
6,038,062 t3.29
6,038,213 t4.70
6,037,918 17.67
6,038,054 17.68
6,038,087 17.61
6,038,133 11.66
6,038,r,79 14.&7
6,038,174 14.58
6fi78..286 14.41
6,037,776 14.24
6,017,915 14.60
6,037,951 73.84
6,038,062 13.98
6,038,131 14.t2
6,038,254 14.20
6,038,277 14.22
6,038,163 13.99
6,038,237 13.75
6,038,494 19 .92
6,038,410 14.84
6,038,499 15.30
6,038,596 1s.33
6,038,333 15.32
6,038,495 14.7'l
6,038,636 15.38
6,038,353 13.84
6,O3E,402 14.33
6,038J33 rs.81
6,038,366 14.17
6,038,396 t4.67
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
6,018J78 15.59
6,038,456 15.75
6,038,535 !4-26
6,038,3E1 15.65
6,038417 15.68
6,036,456 19.8'1

Notesr
(l) Coordinates based upon California State Plane

Systern" NAD '83 Zone ltr.
(2) Vertical Benchmark is point 'BART VENT", held with ar

of 17.20', Port of Oakland Datum.
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TABLE 12: SURVEYED BOREHOLE LOCATIONS
Phase 1I Environmental Site Assessment
Futwe Port Field Sup,port Services Complex
Port of Oakland
OaKand, Califomia

Boring Number Northing Easting Elevation

MFC-o1
MFC-02
MFC-03
MFC-04
MFC-05
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-21
MFC-22
MFC-?3
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-3 9
MFC-40
MFC-41
MFC-42
MFC-43
MFC-44
MFC-45
MFC-46

2,120,604
2,t20,624
2,120,628
2,120,584
2,120,5',78
2,120,5t1
2,t20,519
2,120,495
2,120,463
2,120,517
2,120,462
2,120,499
2,120,443
2,t20,426
2,120,417
2,120,415
2,720,383
2,120,340
2,120,348
2,120,286
2,120,605
2,120,569
2,120,498
2,120,532
2,120,453
2,120,381
2,120,410
2,t20,397
2,120,361
2,t20,344
2,t20,302
2,t20,245
2,t20,246
2,t20,198
2,120,192
2,120,11'7
2,120,114
2,120,to3
2,120,105
2,120,o80
2,120,024
2,120,0r2
2,r20,006
2,t19,962
2,119,936
2,120,130

6,037,814 13.63
6,038,062 13.29
6,038,213 l4;t0
6,037,918 17.67
6,038,054 r7.68
6,038,087 t7.67
6,038,133 17.66
6,038,179 14.8'7
6,038,174 14.58
6,038,286 14.41
6,037,776 t4.24
6,037,915 14.60
6,037,951 13.84
6,038,062 13.98
6,038,131 14.12
6,038,254 t4.20
6,038,277 14.22
6,038,163 13.99
6,038,237 t3.75
6,038,494 19.92
6,038310 14.84
6,038,499 15.30
6,038,596 15.33
6,038,333 15.32
6,038,495 r4.'t'1
6,038,636 15.38
6,038,353 13.84
6,038,402 14.33
6,038,533 1s.81
6,038,366 t4.17
6,038,396 14.67
6,038,606 14.40
6,038,429 15.35
6,038,532 15.11
6,038,352 14.M
6,038,568 14.31
6,038,307 14.11
6,038,387 15.35
6,038,48s 1s.58
6,038,350 14.84
6,038,378 15.59
6,038,456 15.75
6,038,535 14.26
6,038,381 15.65
6,038,417 15.68
6,038,456 19.8'l

Not€s:
(l) Coordinates based upon Califomia StaG Plane

System, NAD '83 Zone III.
(2) Vertical Benchmark is point "BART VENT", h€ld with ar

of 17.20', Port ofOakland Datum.
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APPENDIX B

MODELING METHODOLOGIES



Appendix B. Modeling Meth odologies

This appendix explains the methods used to model exposure to contaminants ofpotential concem

(coPcs) for human receptors considered at the site. These models were used to estimate on-

Site, indoor and outdoor arrbient air concentrations associated with fie ernission ofCOPCs from

soil, soii gas, and groundwater. Estimation of airbome COPC conc€ntrations at on-Site receptors

comprised the calculation of (i) ernission rates ofCOPCs at the appropriate surface boundaries

and (ii) dispersion factors for these COPCs into trenches and indoor environments. 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 a1l of

the modeis presented in this appendix will overestimate ambient air concentrations when non-

aqueous phase liquids are present.

8,1 Exposure Modeling Summary

kis Environmental initially performed baseline modeling under an assumed default condition

where specific design elemenG that will be incorporated into the development were not included.

These specific design elements include 1) the planned passive soil-venting systems that will be

placed beneath all constmcted buildings and 2) the asphalt cap thal will cornpletely cover the

Site. We then conducted modeling under conditions consistent with the planned site

redevelopment, incorporating the aforementioned design elements. Note that these desigr

elemenls will only affect the f-ate and transport of the COPCs in the commercial-worker scenario-

The calculated, site-specific exposures were combined with the appropriate coPC-specific

toxicological data to characterize the potential for adverse health effects, as described in Section

6 of the assessment. The f,ollowing table summarizos the rnodels used to estimate elposure for

each human receptor subject to a complete exposure pathway, as described in Section 5 of the

assessmenl. Uncertainties associated with these modeling approaches are discussed in

Appendix C.
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Baseline Evaluation

Scenario
Model

Narne

Model Breakdown

Emissions Dispersion

Development

On-Site
Construction
Worker

Soil Particuiate Dust Default Default

Soil Trench Methane Advection Trench Model

Subsurface Soii
Gas Trench Methane Advection Trench Model

Groundwater Trench Methane Advection Trench Model

Future Use

Inhusive
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 &

Ettinger Methane Advection Johnson & Ettinger

Planned Site Redevelopment Evaluation

On-Site
Commercial
Worker

Soil Particulate Dust Default Default

Soil
Johnson &

Ettinger Diffusive Flux Johnson & Ettinger

Subsurface Soil

Gas

Johnson &
Ettinger Diffirsive Flux Johnson & Ettinger

Groundwater
Johnson &
Ettinger Diffrrsive Flux Johnson & Ettinger

l:VcrOalMVthStVIHRA\ArDendix B IRIS ENVIRONMENTAL



B.2 Physicochemicnl Properties and Site Parameters

The mobility of a COPC in the subsurface is governed by the physicochemical pfoperties of the

coPC and by the soil propertres. The coPC-specific properties that govem transport include

the diffusion coefficient in air, diffirsion coefficient in water, Henrfs law constant, solubiiity in

water, and the organic carbon partition coefficient. The values assumed for these properties and

their corresponding sources are listed in Table 5-1.

Soil properties required to estimate the transport of COPCs include total porosity, dry bulk

density, soil saturation, and organic carbon content. As there is considerable uncertainty with

respect to the soil properties, conservative values were assumed where site-specific data were not

avaiiable. Site-specifrc properties were used where available, and were based on data from the

Phase II ESA. Site soil, groundwater, building, and trench parameters are presented in

Table 5-2. Soil properties were assumed to be homogeneous.

B,3 Dust Model

The estimation of concentlation goals attendart to inhalation ofparticulates requires the

determination of the quantitative reiationship between chemical concentrations in the soil

(mg,&g) and the concentration of respirable particulate matter (PMro) in the ait due to fugitive

dust emissions. For the fugitive dust inhalation pathway, the airbome particulate concentration

at the site was assumed equal to the Federal amual-average PMro standard of 50 pg/m3. For the

intrusive-construction inhalation pathway, the airbome partioulate concentration was assumed to

be one-tenth ofthe respirable-dust standard of 5,000 pglm3 established by the Califomia

Occupational Safety and Health Administration (CaVOSHA), i.e., was assumed to be 500 pglm3.

In both cases, the chernical composition of airborne particulates was assumed identical to that of

the Site soil @TSC, 1994).

B.4 Trench Model

The Trench Model was used to estimate airbome coPC concentrations resulting from the

volatilization ofCOPCs from soil, soil gas, and groundwater into trsnches dug by construction

workers during Site development. This model assumes that COPCs present in subsurface soil,

soil gas, and groundwater are volatilized from the surface ofthe trench walls and dispersed

throughout the kench by winds.

I:\Portoakland\TrhstwHRA\Awrrrdix E B-3 IRIS NNVIRONMENTAL



Estimation of ambient COPC concentrations fcr the intrusive wotker consisted of two steps:

{i) the estimation of the volatilization flux of coPcs into the air; and, (ii) the modeling ofthe

dispersion ofthe COPCs in the trench. An anahdical solution to the Fickian diffusion equation

was used to calculate the volatiiization flux ofCOPCs from soil, soil gas, and groundwater into

the trench. An empirical analogy approach was usod to estimate the dispersion in the trencb-

Section A.4.1 describes the methodology used to estimate the volatilization flux from 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. Asrbient air concentrations from trench modeling are

incorporated into Tables 5-3 and 5-4.

B.4.1 Estimation of Baseline Flux of coPCs from soil, soil Gas, and Groundwater to the

Trench Assuming Methane Advection

COPCs can flux through the pores of soil and be emitted into the hench. ln situations where

there is evidence ofmethane production resulting from the action of subsurface microorganisms,

the potential for the pressurized flux of methane to resulting in the advective transport ofother

COPCs must be addressed. Methane concentrations at the Site are likely the result of the use of

hydrocarbons as a food substrato by subsurface microorganisms. As the microorganisms

consume the hydrocarbons as food, methane is released as a byproduct. The methane so released

begins to build up pressure, resulting in a pressnrre gradient between the source and the surface"

This pressure gradient causes methane, and other collocated gases, to be '!ushed'to surface at a

rate greater that expected from the diffi.rsion gradient.

The COPC flux associated with the methane prmsure gradient can be estimated by assuming a

steady-state flow associated with this pressrue gradient (Little et a1.,1992\. Under ttus

assumption, the normalized average flux is:

y76:e/A* 10-5

where:

JlC : normalized contaminant flux at ground surface (m/s);

a = steady state flux rate of the methane gas (cmr/s;;

C = soil gas concenfiati6l rcsuliing ff,om media of concem (mg/m); and

A = area of trench surface (cnr2).

hlP{ri()eklandvthstUlHRA\Appendix B IRIS ENVIRONMENTAL



The steady-state {lux aate of methane is calculated from:

Q: Q</u) (P/L) A

where:

k = soil inkinsic permeability (cm2);

vapor viscosity (g/m's);

P = presswe of methane at grormdwater table (g/cm'sz);

L : distance from groundwater table to surface (cm); and

A = area oftrench surface (cm2).

Note that the total flqx into the trench may not exceed the mass available for transport. While

groundwater sources ae 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 a1l of the

mass potentially available to flux into the trench did so, taking into account the potantial flux of

COPCs to the surface. Under these assumptions, the normalized flux into tlre trench would be:

(2W + 2L) rZ 'z  l  4+  (D -  Z) *  wL, . , ^ -z

AT

wnere:

IIC : normalized contaminant flux at ground swface ovs tirne T (m/s);

C : soil gas concentration resulting from media of eoncern {-g/ml);
T : total flux time (exposure period, s);

D : depth cf COPC contamination (cm);

W = width of hench (cm);

L : length oftrench (cm);

Z : depth of trench (cm); and

A : surface area oftrench (cm2).

The hench parameters referenced above are presented in Table 5-2. Note that the formulation of

this Trench model requires that there are no NAPLs presant. If this model is used to estimate the

flux of NAPLs, the flrix will be overestimated, Therefore, as a corrervative screen of the impact

ofNAPls on exposure concenhations, this approach may be used.
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B-4.2 Concentration of COPCs in the Trelch

lltmospheric dispersion in kenches is similar to that found in street canyons. Street canyons ̂re

streets lined on both sides by buildings. This ccmfigwation results in a cross-street profile botnd

on three sides, with an open surface above the s&eet. Winds normal to the street flow over

building rooftops and drop down through the open surface above the street to create zones of

turbulence within the canyon. Like street canyoms, trenches afe bound on three sides and

surface winds traveling over the trench drop down to ffeate zones ofturbulence within the

kench. similar to emissions from cars traveling along the street at the bottom ofthe street

canyon, emissions from the bottom of the trench may get trapped within the trench walls.

Therefore, ambient air concentrations resulting fiom emissions in the bottom ofthe trench may

be estimated fiom street canyon modeling of automotive emissions. Using this analogy, the

concentrations resulting ftom the formation of hubulent eddies in the trench may be estimated

from the following equation (Cermak, 1974):

I t
/- = ------------=:-

o.trH,Lu"

wnere:

C" = air concentration in the trerrch {mglm3)
J = flux of COPCs into the hench (g/s-m2)

14 : length ofthe hench (rn)

Hr : depth of the hench {m)
At = area of trench walls and floor {m2)
us = average surface wind speed (n/s)

To maintain the analogy with the experirnental rcsults presented in cermak et al. (1974) the

width of the trench was assumed to be one and half times the depth of the trench. A1l the input

parameters used in the trench modeiing are presented in TabIe 5-2. The hypothetical trench is

assumed to be 100 cm deep, 150 cm wide, and 400 un 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-how average concentration'

A multiplication factor of 0.08 is generally us€d to convert maximum one-hour concentrations to

annual averase concentrations. Nonetheless, kis Environmental conservatively assumed that the

liner{)sklandVd!StVIHRA\ADDend ix B IRIS ENVIRONMIFITAL



one-yeat average concsntrations in the trench would equai the maximum hourly concentratlons;

therefore, this multiplication factor was not used. Furthennore, wind speed and direction normal

to the hench wiil vary significantly with change in meteorology. Therefore, it is likely that this

Trench Model will provide a conservative estimate ofthe actual aarnual average concentration in

the trench.

B.5 Dust Model

The estimation of concentration goals attendant to inhalation ofparticulates requires the

determination ofthe quantitative relationship between chencical concentrations in the soil

(m/kg) 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 particulates at the Site are equal to the National Ambient Air Quality Standard for the

annual average respirable portion of suspended particulate matter (0.050 mg/m3 PMro) and that

the particulates have the same concentration of contaminants as the soil (DTSC, 1994). For the

intrusive worker, we have assumed that the airbome dust level present during the intrusive

actiyities would be one tenth of the standard for respirable dust particulates (i.e., one tenth of 5

mg/m3, or 0.5 mglm3), as established by the Califomia Occupational Safety and Health

Adminisfation (CaVOSHA). For both the resident and worker populations, we have assumed

that 100% ofthe inhaled particulates come from surface soil.

B.6 Johnson and Efiinger Model

The transport of COPCs into indoor air was simulated using the USEpA-approved Johnson and

Ettinger Model (lhe J &E Model"; USEPA, 2000), as modified by Cal/EPA' The Advanced

version of the Model was used (SL-ADV Version 2.3;3l0l].. The J & E Model is used to

estimate indoor air concentrations associated with the volatilization 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 througb advection and diffusion.

once released into indoor air, turbulent mixing will disperse the coPCs in the building.

The J & E Model estimates the coPC indoor air concenhalions in a two steps process: (i) the

estimation of the flux of COPCs into the building; and, iii) the estimation 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 groundwatef, may migrate vertically into on-Site buildings by advection and

diffusion. The advective component of the flux is the result of a methane pressure gradient, as

discussed above. currently, 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 incorpomte this pathway.

using the approach developed ia section A.4.1, the advective component ofthe flux 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 di{hrsion and relates the flux of the substance

to the pressure gradient of methane.

The planned site redevelopment will include passive vapor venting systems below building built

on-Site. The passive vapor venting system will decouple the advective Eansport ofCOPCs into

the building, allowing the coPCs to escape around the building, and thereby reducing the

advective transport of soil gas to zero. In this case, we have consewatively assumed that

diffusive transport of COPCs into the building will continue even with the addition of a pa-ssive

vapor venting system. We used the standard J & E Model to estimate the diffusive transport to

COPCs into the building.

The development ofthe Model is desoribed in detail in the user's guide (usEPA, 2000). The

modeling inputs that affect the estimate of the indoor air concenffations include building, soil'

methane flow rate, and physicochemical paxameters. Default building parametels 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 indoor

ambient air concentrations associated with the iaclusion ofplanned design elements.
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APPENDIX C

UNCERTAINTIES IN TIIE RISK ASSESSMENT



Appendix C. Uncertainti* in the Risk Assessment

The process of estimating risk has inherent uncertainties associated with the calculations and

assumptions used. The apptoach used in this evaluation is based on healt}-protective agency

guidelines that are specifically designed to not underestimate risk. This results in estimates

ofrisk that represent upper-bound estimates. Both the USEPA (1989a) and the Natioaai

Research council (1994) discuss the importance of identif,ing the key uncertainties in each

risk assessment and describing the possible influence of each uncertainty on the final risk

estimates. A discussion of the assumptions and uncertainties in the risk assessment is a key

component ofthe risk assessment process. Most often, the influence of the key uncertainties

is described as either overestimating or underestimating the final risk. For some variables,

however, the direction of the influence is not known. In these situations, the influence of t]re

uncertainty is identified as eitler overestimating or underestimating risk The key

uncertainties for the various aspects associated with the risk assessment are described below.

C.f Uncertainties in the Estimation ofthe Representative Concentrations of

Chemicals of Concern

Uncertainties inhorent in estimating representative concentrations at the Site for chemicals of

potential concem (COPCs) are associated w'ith the adequacy of the characterization of the site

and quality of site data. Typically, the 950lo upper confidence limit (JCL) oftlre arithmetic

mean concenkations calculated from site data is used as the average representahve

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

wherc sampling was conducted to identiry potential areas ofconcetn and delineate areas of

linown contamination. Thereforc, the representative concentrations of COPCs estimated for

the site would be biased high and may overestimate health risks at the site. Furthermore, 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 ofelevated 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, numerous assumptions must be made in order to estimate human

exposure to chemicals. These assumptions include parameters such as daily breathing mtes

and human activity pattems. The exposure assumptions used in this calculation of cancer

risks and noncancer hazard indices (HIs) me recommended by USEPA, and are often the

upper 90th or 95th percentile values. The combination of several upper-bormd estinates used
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as exposure parameterc to calculate chemical intake overestimates chemical intake, and

therefore may result in overestimates of cancer risks and noncancer HIs.

Based on the planned futule use ofthe Site as a field services complex an on-site intrusive

worker was idetttified for evaluation in this screening-level 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 highly consewative and would likely be

fewer days per year as the number of utility trenches at the Site is limited. Also, exposure

durations of25 years for the on-site worker are highty conservative and would be

considerably less due to the likelihood of on-site workers not working at the Site for the fuI1

25 years. Therefore, the exposure frequency and duration assumed for the inkusive worker

used in this screening-level risk assessment may result in overestimates ofcancel risks and

noncancer Hls.

Additionally, the identification and selection of the complete exposure pathways to be

included in the quantitative evaluation was based largely on our current understanding of the

physical conditions at the Site . If any additional information or data collected during

subsequent investigations matedally affects the exposure pathways or assumptions used in

this risk 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 are assumptions that lead to

uncertainties in the analysis. Assumptions and uncertainties (uncertainties) are present in the

development and use ofall ofthe models including the Trench Model and the Johnson and

Ettinger Model. Additional uncertainties are presant in t}re estimation of soil and

physiochemical properties. As there is overlap in modeiing teehniques among the different

models, we have focused on individual model components as the basis of our uncertainty

discussion. This ap,proach will simplify the discussion of ihe uncertainties and prevent

repetition.

C,3.1 Uncertainties in Emission Calculations for Soit, Soil Gas aud Groundwater

The uncertainties in the calculated emission flux of organic contaminants from soil, soil gas,

and groundwater are associated with the assumptiol ofpressurized 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 metlane flow introduces uncertainties in the calculated flux fol the

soil, soil gas, and groundwater emissions models. The emissions calculations me based on

the assumption that the methane pressure differential al the Site is similar to that found at

landfills. This assumptiol is conseryative as the actual pressure differential will 1ike1y be

lower tban that found at landfiils, as the food source for the nicroorgalisms generating tl1e
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methane will be smaller. Thus, assumption of pressurized methane flow used to estimate the

emissions ftom soil, soil gas, and groundwater emission flux is consewative and likely to

overestimate the actual emissions.

The emissions calculations for groundwater are based on the aszumption that the

contamination in the groundwater is infinite. This assumption is conservative as the actual

source of contamination is finite and will deplete over time, as it migrates upward. For some

compounds, this depletion will be delayed both by decomposition ofhydrocarbons and by

chemical a'ansformation; but for others, biodegradation wiil accelerate their rernoval. Thus,

the infinite sourCe assumption used to estimate the ernissions from groundwater emission flux

is conservative and likely to overestimate the actual emissions.

There ars uncef.ainties associated with the soil parameters used in this analysis. To estimate

flux emissions, we assumetl a single homogeneous layer for the soii and cover soils tbrough

which flux could occur (flux layer). Iris Environmental used the most consewative Site-

specific soil characteristics to estimate the properties ofthis flux layer. Incorporating the

naturally occurring heterogeneities in the flux layer will likely result in a lower estirnate of

emission flux. Incorporating the naturally occurring heterogeneities in the flux iayer, such as

clay and silt layers, would likely rezult in a lower estimate of emission flux.

C.3.2 Uncertainties in the Estimation of the Concentration of COPCs itr the Trench

The Trench Model is based on an analogy to experiments designed to predict the contaminant

concenhations in a strest canyon based on emissions at the street level. This approach

inherently introduces uncertainty in the estimation of trench fiansfer factors. As the heirch

and street canyon are not exactly tlte same, there will be some variability in the results based

on this approach. Nonetheless, as formulated, the model provides a conservative estimate of

th€ contaminant concenhatiots in the trench. A comparison to a similar approach, the Cavity

Model, shows that the Trench Model is 15 times more conservative. Therefore, it is likely

that the transfer factors predicted with the Trench Model are overestimated.

C.3.3 Uncertainties in the Johnson and Ettinger Model

The Model is based on the assumption that there is convective transport of chemicals into tlre

indoor environment. Convective transport into a building results ftom temperature

differences between hdoors and outdoors (the "stack or chimney effect"), and is most

significant during the winter heating season. Due to Califomia's more modefato climate, the

stack effect is less significant than in other, colder parts ofthe country' If this transport

pathway were not to occut, the actual long-term exposures that may occur at the Site are

likely 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

diffusivity, solubiliff, vapor pressure, Henry's 1aw constant, and soil/water partition

coefEcients. Most ofthe values used in this evaluation are based on USEPA published

values. There is some variability in these values acfoss sources. The hierarchy of source

selection is given in Table 5-1, starting with sourc€ one, tlen soutce two, etc. Some of the

estimated values, including diffrrsivity and solubility vary within a small range and do not

significantly influence the estimated fluxes. Other values, such as soiVwater partition

coefEcients and Henry's law constants do vary widely in the literature and may have a

sigrri{icant impact on the estimated flux.

There me uncertainties associated with the soil parameters (e.g., porosity, moistue content

and soil organic ftaction) used in the estimation. The soil lithology varies considetably

across the Site both vertically and horizontally which may lead to significant variation in flux

from diflerent areas. For this screening 1evel analysis, we did not perform a rigorous

calculation of spatial distribution of flux as a firnction of soil properties, assuming rather the

most conservative soil properties.

C.4 Uncertainties in the Toxicity Assessment

In tlis risk assessment, as in a great majority ofrisk assessments, available scientific

information is insufficient 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 absorption,

metabolism, excretion, and toxic responses may differ between humans and the species for

which experimental toxicity data are available. Uncertainties in using animai data to predict

potential effects in humans are introduced when exposures in animal studies are sholt-term oI

subchronic, and when effects seen at relatively high exposure levels in animal studies are

used to predict effects at much lower exposure levels found in the environment.

Uncertainties in the toxicological assessments for carcinogens and noncarcinogens are

discussed below.

C.4.1 Uncertainties in the Characterization of the Toxicity of Carcinogens

The development of cancer 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 ofcancer at ali exposure levels above zero). The no-threshold

hypothesis for carcinogens, however, may notbe valid for all substanoes but likely repfesents

an overestimate of the actual potency of a carcinogen.
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C.4,2 Uncertainties in the Characterization of the Toxicity of Noncarcinogens

In order to adjust for uncertainties that arise from the use of animal data, regulatory agencies

often base the reference doses (RfDs) for noncarcinogenic effects on the most sensitive

animal species (i.e., the sp€cies that experiences adverse effects at the lowest dose), and

adjust the dose via the use of safety or uncertainty factors. The adjustment compensates for

the lack ofknowiedge 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 addition, when

route-specific toxicity data were lacking, Iris Environmental exfrapolated from one route to

another (e.g., olal to inhalation). Due to the absence of contrary data, equal absorption rates

wete assumed for both routes.

In addition, the HIs for each noncatcinogen have been summed, to provide one estimated HI,

as shown in TablesT-7 and7-9. However, summing HIs for compounds that are not

expected to induce the same type of effect, or that do not act by the same mechanism, may

overestimate the potential for noncarcinogenic effects.

C.5 Uncertaiuties in the Cumulative Risk Estimates

The usEPA notes in its risk assessment guidance that the use of standard procedures and

assumptions ate intended to assure 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 are designed to not

underestimate risl! USEPA Region IX (1989b) recommends including the following

statement in all risk assessments:

"These values are upper bound estimates of excess cancer risk potentially arising from

lifetime exposure to tJre chemical in question. A number of assumptions have been matle in

the derivation ofthese values, many cf which are likely to over-estimate exposure and

toxicity. The actual incidence of cancer is likely tc be lower than these estimates and may be

zeto."
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APPENDIXD

VERSION TDTSC LEADSPREAD OUTPUT
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TABLE D-1: CHEMICAL-SPECIFIC RISK FOR LEAD IN SOIL: CONSTRUCTION WORKERS

Future Port of Oakland Field Support Servic€s Complex
2225 and,2277 Sevenlh Street
Oakland, California

LEAD RISK ASSESSMENT SPREADSHEET
CALIFORMA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

GIJIDE to vrrsion 7

AI}IILTS

CHILDREN

here for REFERENCES

50rh 90rh 95th 98th 99th
Peroeotile Estirnate ofBlood Pb
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