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DGCUTIVE SUMMARY

Iris Environmental prepared this baseline human health risk assessment (HHRA) on behalf of the
Port of Oakland ("the Port ). to support the design, engineering, constructior; and safe future use
of the proposed Field Support Sewices Complex ("the Complex') on the subject Site ("the
Site'). This HHRA focuses on the construction and future use of the Cornplex. As sucl1 the
HHRA was desigrred with the express purpose ofproviding a highly conservative technical
analysis of the human health impacts associated with on-site exposures resulting from these
activities. The Site is approximately 12 acres in size and is located at 2225 and 2227 Seventh
Sfeet, 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 of the Complex.

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

The purpose of this risk evaluation is to determine whether the residual chemicals at the Site
could adversely impact human health during development (construction) and throughout the
proposed future use ofthe Site. Specifically, this report assesses the hunan health risks
associated with possible exposures to Port employees from chemicals detected in soils, soil gas,
and groundwater during 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.

Three different populations ofPort workors were evaluated for each land use phase.
During the development phase, it was assumed that the populations that may be exposed to
COPCs included:

o On-Site construction workers involved in the development.

Following development, when the Complex is in use, it was assumed that the populations who
could become exposed to chemicals present at the Site after the development is complete
included:

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

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

In order to assess the positive impact ofproposed mitigation measrues being incorporated into
the development, the Site was first 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 desigt elemants include the planned passive soil venting
systems that will be placed beneath the proposed buiiding and the asphalt cap that will
completely cover the Site. The Site was then evaluated under the proposed Site development

July2003 ES-l
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conditions (the "Site development evaiuation") reflective of and consistent with the
aforementioned design elernents. Note that these design elements 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 iand use exposure scenarios.
Select volatile organic compounds (VOCs) were also evaluated for potential explosive hazards.
Furthermore, the generation of methane at the Site was evaluated as an additional tnnsport
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 Califomia Environmental Protection Agency (CallEPA), as well as
conservative modeling approaches. Given the multiple consewative assumptions, the potential
health risks presented in this analysis are likely overestimates ofthe actual risks that may be
associated with the proposed development project. fusk assessment results for the three receptor
populations identified in Section 3.2 are summarized in the table ard bullets on the following
page.
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Baseline Evaluation Results

Exoosure Scenarios
Cancer Risk

( 1 )
Noncancer

HI (2)

Cumulative
Explosive

Hazxd
Ratio (3)

Odor
Nuisance

(4)

Developm€nt Phase

On-Site C onstruction Worker
(Intrusive)

Future Land Use Phase

On-Site Commercial Worker

On-Site Intrusive Worker

9.21 x 10-06 (5)

2.72xI}-s

3.83 x 10-6

4.21

0.35

0.03

0.004

0.00011

0.0002

5.41

0 .11

0.48

Site Development Evaluation Results

Future Land Use Phase

On-Site Commercial Worker 5.42 x 10-6 0.14 0.00011 0.09

NgE:
(1) Cancer Risk is defined as the incremental probability that an individual will develop cancer ovet the course ofa lifetime as a
result of exposure to the potential carainogen. The USEPA defines the upper range of acceptable cancer risks to be between I
per 10,000 (lE-04, or 104) and t per 1,000,000 (1E-06, or 104). (The USEPA "arceptable risk range" is the upper range of
probabilities for canc€r risk which USEPA applies to federally regulatql si€s-) The ma,{imum risk lwel-generally considered
aaceptable by Cal/EPA DTSC and regulatory agencies such as the RWQCB is I in 100,000 (l E-5, or l0-').

(2) Noncancer HI (Hazard Index) is the parameter used to evaluate the potential for adverse noncancer health effects. The HI
represents a latio of the projected exposur€ to an "acceptable" level of exposure; the USEPA defines the acceptable Noncancer
Hazard Index as 1-0 or less (i.e-, the projected exposure is below the "acceptable" exposure).

(3) Cumulative explosive hazard ratio is fte paramet€r used to evaluate potential levels of combustible gases/vapors. It is the
sum of ratios of the predicted combustible gas concfnuations to the chosen hazard thresholds. Explosive hazard thresholds arc
not rcgulated by USEPA or Cal/EPA DTSC.

(4) Odor nuisance is established by the 50'/" odor recognition level published by the Massachusefts Depattrnent of
Environm€ntal Protection (MADEP). A value greater than I indicates a likelihood that a majority of exposed populations will
detect nuisanca odo$.

(5) 9.21 x 10-6 is scientific notation approximately equiyalent to the fraction l/108,600 (9.21 x l0 6/l - Ul08,600; a calculated
incr€mental cancer risk of I per 108,600 can thus be interpr€ted),

I . Baseline incremental cancer risks estimated for on-Site construction workers dunng
development and on-Site commercial and inrusive workers during future use, respectively,
Ne g.2l x 1046,212 x 10-05, and 3.83 x lOM. These risks are all within USEPA's acceptable
risk range of 1 x 104 to 1 x 10{. Note t}rat risks associated with risk levels below I x 10{ are
also "acceptable"; indeed,lhese risks are considered insignificant. The risks for construction
workers are below 1 x 10-', a risk level generally considered acceptable by Cal/EPA DTSC
for commercial land-use scenarios. Incorporating planned Site development design elements
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such as passive vapor controls and the Site-wide asphalt cover into the risk analysis results in
cancer risks below I x 10'' for future on-site commercial workers as well.

2. Exposures to noncancer agents result in noncancer HIs within health guidelines (i.e., less than
one) for the on-Site commercial worker and intrusive worker. The noncancer HI for the on-
Site construction worker is above the health guideline. For construction workers, exposures
will be mitigated through standard health and safety practices that will be documented within
the Health and Safety Plan and an appropriate Risk Management Plan @MP);

3. The predicted worst-case steady state on-Site concentrations of explosive vapors are below
the respective lower explosive limits (LEL) with a safety factor of ten. While actual explosive
hazard to the on-Site intrusive and construction worker is likely iow, potential hazards as
instantaneouVacute exposure to in-site levels of flammable gases will be mitigated by an
appropriate RMP; and,

4. Nuisance odor evaluation indicates that on-Site construction workers may experience
undesirable odors. The Health and Safetv Plan and the RMP will be developed to address
ootential odor issues

July2o03 ES-4
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1.0 INTRODUCTION AND OBJECTIVES

Iris Environmental prepared this human health risk assessment on behalfofthe Port of pakland
("the Port"); in support of the design, engineering, constructioq and futr,ue use ofthe pfoposed
Field Support Services Complex and associated grounds ('the Complex" and "the Site,"
respectively). The Site is approximately 12 acres in size and is loc ted at 2225 and 222'l Seventh
Sheet, immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit
@ART) right-of-way, on Port property in Oakland, California @gwe 1). Approximately eight
ofthe 12 acres are designated for the Complex.

The proposed proj ect involves the dernolition of two existing structures and one-quarter ofone
structure, the excavation of existing building footings and demolition debris, the importation of
clean fill, and ttre construction of a new Complex, to be used bv the Port for field services and
associated support activities.

The purpose of this risk evaluation is to detemrine whether the residual chernicals at the Site
could adversely impact human health during development and proposed future use of the Site.
Specificaily, this report assesses the human health risks associated with possible exposures to
Port empioyees from chemicals detected in soils, soil gas, and groundwater during the March
2002 Phase II investigation ofthe Site (Iris Environmental, 2002a). As exposure to these
chemicals ofpotential concern (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 design elements include the planned passive soil venting systems that
will be placed beneath al1 constructed buildings and the asphalt cap that will compietely cover
the Site. The Site was then evaluated rurder actual Site development conditions (the "Site
development evaluation") reflective of and consistent with the aforementioned design elements.
Note that these design elements 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 exposure scenarios. We
also evaluated select volatile organic compounds (VOCs) for potential explosive hazards.
Furthermore, the generation ofnethane at the Site was evaluated as an additional transport
mechanism that may potentially bnhance chemical transport of VOCs.

The methodology used in this HHRA is consistent with risk assessment guideiines provided by
the United States Environmental Protection Agency's (JSEPA) "Risk Assessment Guidance for
Superfund, Volume I, Huntan Health Evaluation Manual (Part A), Inturtm Final" (USEPA 1989)
and by the Califomia Environmontal Protection Agency (Cal/EPA), Department of Toxic
Substances Control's (DTSC) "Suppiemental Guidance for Human Health Multimedia Risk
Assessments of Hazardous Waste Sites and Permitted Facilities" (CalnPA D92). As described
by LISEPA, 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), and as summarized
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below, there are four basic steps in the quantitative human healtl risk assessment process: (1)
data collection and analysis, (2) exposure assessment, (3) toxicity assessment, and (4) risk
characterization. These steps are summarized brieflv as follows:

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

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

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

Risk Characterization: The exposure and toxicity assessments were combined to
characterize and quantifu the potential for adverse health effects as a result of potential
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: Seotion 2.0 provides descriptions ofthe Site
and the proposed project, and sumnrarizes sampling activities that have been conducted at the
Site. Section 3.0 identifies the populations that may potentially be exposed to Site COPCs, and
the pathways by which potential exposuies may occuf. Section 4.0 identifies the COPCs that
have been included in this HHRA. Section 5.0 presents the methodology for estimating
representative exposure concenhations for chemicals present in soi1, soil gas, and groundwater.
Section 6.0 presents the toxicity values and explosive limits used in the calculation ofthe 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 are presented in Section
8.0. There are four Appendices 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 Iris Environmental to estimate the mass flux emissions of COPCs from the
Site and the corresponding predicted air concentrations to which the various human populations
may be exposed, and Appendix C discusses the uncertainties inherent in the health risk
assessment. The output from 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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SITE CIIARACTERJZATION

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 identifying 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 ard is located at 2225 and 2227 Seventh Street,
immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit @ART)
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 sunounded by railroad, trucking, ocean shipping, and other facilities used
for freight hansportation. The Site is bound by the Port's Joint Intermodal Transport Railway
(JITR) and the Bay Area Rapid Transit (BART) right-of-way to the north (ust south of Seventh
Street), Maritime Street to the east, and Port-owned (but former Navy Fleet Lrdustrial Supply
Center Oakland [FISCO]) property to the south and wes! as shown on Figure 2. Thus, the
human populations present in areas surrormding the Site are industriaVcommercial workers; there
is no nearby residential land use. As part of the Port's Vision 2000 expansion plan, the areas to
the south and west have been raised approximately three to five feet relative to the Site with 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
development of the Complex:

o Port Building C-401 is located at 2277 Seventh Street, in the northem portion ofthe Site.
The building is approximately 44,000 square feet. Approximat ely 7 5To of the structure is
a raised, open-walled transloading platform now leased by Three Rivers Trucking
Company (TRT). Approximately 25Yo of the structure is office space and vehiole
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 currently vacant. The building
contains an unused truck wash, several open truck bays, and a warehouse area with
oflices on a mezzanine levell and

o Port Buiiding C-406 is located at 2225 Seventh Sheet on the eastern side of the Site. The
building is approximately 28,000 square feet. The northem two-thirds are unused and
damaged by fire (loading dock and former multi-floor office space), and the southem
third was used 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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2.3 Planned Development and Future Use

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

2.3,1 Demolition

Buiidings C-406 and C-407 will be completely demolished, and the eastem one-quarter oI
Buiiding C-401 (the enclosed office portion of the structure) will be demolished. All debris will
be hansported off-Site for disposal. The footings of all demolished structures will be removed
and transported off-Site for disposal. The monitoring well free-pmduct recovery system has
recently been relocated to avoid potential damage during demolition.

2.3.2 Excavation of Pavement and Importation of FilI

Approximately eight acres of pavement will be removed to prepme the Site for imported fill 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 the
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 structure is 61,000 square feet. A passive soil vapor venting system with a permeable sand
and gravel layer below the structue footprint will allow for enhanced control ofvolatile
subsurface chemicals. The rest of the 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 (Iris Environmental, 2002b). Complete references and further information may be found in
the Phase I ESA.

2,4.1 Pre-demolition BuildingHistory

Prior to demolition activities, the Site includes three buildings that are owned by the Port of
Oakland (Figure 2). These buildings are evident on a 1989 aerial photograph, but were likely
constructed at least 25 years ago. Aerial photographs dated 1949 and 1959 indicate that railroad
tracks and freight storage were located on the Site. Aerial photos between 1959 and 1989 were
unavailable. Descriptions ofthese buildings are included below 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 western portion
of the building. The building was last occupied by Pacific Container Company @CC), and was
occupied by Sealand prior to PCC. The building was occupied by Shippers Imperial prior to
Sealand.

The eastern end ofbuilding C-401 was formerly used for truck repair and has several service
bays with roll-up doors. Office space is also located in the eastem end of the building. The
westem portion of the 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 syrtem is located
adjacent to the south side of the building. The systern was installed in 1996 to collect ftee
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 (Ir4W-l at 2277
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.L.2 C-406 Q225 Seventh Street)

The Port reacquired the lot and building from lessee Dongary Invesfinents 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 fwo-story office space portion near the center ofthe
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 western sections were vacated in early 2002 by a hotel operator which used the
building to store fumiture and durable goods. The eastem portion of Building C-407 was
formerly used as a truck washing and maintenance facility. A drive-through truck wash is
located in the eastem end of the building. The washing facility has been out of use for at leasl
four years. A vehicle maintenance pit, which is currentiy covered by plyrvood, is located inside
the eastem portion of the buiiding. The maintenance pit is approximateiy four feet wide, 40 feet
long, and 5 feet deep.

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

Cunently, the road located adjacent to the Site to the east is Maritime Street. A vacant lot is
located west of the Site, but a bridge (the BART/JITR "flyoved) 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 Street and Middle Harbor Road were rerouted as part of the Port's Vision
2000 plan, and the flyover bridge and roadway were removed at that time.

2.4,2 Underground Storage Tanks and Free-Phase Product

A total of nine USTs were removed from an area adjacent to Buildin g C-407 in L990 and 1992,
including a "nest" of seven diesel tanks and two oil tanks. Free product diesel has been
recovered ftom an active pumping system located adjacent to Building C-401 since the
excavation of the tanks. Quarterly monitoring is currently conducted by Harding ESE. Alameda
County Health Care Services Agency (ACHCSA) is cunently the lead regulatory agency for the
Site.

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

A recovery systern connected to monitoring wells is part ofongoing mitigation efforts. A
quarterly groundwater monitoring report from late 2001 (Harding ESE, 2001) noted measurable
free product in the two wells 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
Decernber 1997 and mid-2001, and product thickness in the same well in the first seven months
of2001 ranged from 1.25 to 1.50 feet. The quarterly monitoring report also indicated
measurable quantities (in at least one well) of the following compounds: 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 replace the existing system. Seven
recovery wells equipped with pneumatic, self-controlled free product skimmer pumps and eight
replacement gtoundwater monitoring wells are proposed for the redeveloped Site in otder to
continue the mitigation and Site monitoring program (ITSI, 2002).

Data obtained from monitoring wells associated with the recovery system have been
supplemented by data obtained during the Phase Ii ESA (Iris Environmental, 2002a). When free
product was encountered during the Phase II ESA, Innovative Technical Solutions, Inc. (ITSI)
coliected product samples and logged findings. Results are found in the Additional Site
Characterization and Remedial Action Plan for 2225 and 2277 Snenth Street, Oakland,
California (ITSI, 2002). ITSI identified the plume as consisting generally ofmedium range
boiling point petroleum hydrocarbons, such as diesel or kerosene. Migration offree 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 C401 and Building C-407. An area of trace plume thickness
extends from the area adjacent to the south side of Building C-401 to the area near tle southeast
comer ofBuilding C-407 and the northem half of Building C-406 (see Figure 4).
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2.5 Geology and Hydrogeology

The geology and hydrology of the Site was most recently characterized during the Phase II ESA
(Iris Environment aL,2002a),, and the information presented below was obtained from thp Phase II
ESA,

2.5.1 Underlying GeologicMaterials

Until recently, the entire Site was covered either with asphalt pavement or buildings. The
asphalt pavement was typically an inch or two thick with severai inches to a foot of underlying
base rock. Soil materials encountered beneath the base rock consisted ofvarious types of
imported fill materials placed over Bay Mud-type soils. The Site was known to have been
constructed on hydraulically placed dredge spoils, and these materials were encountered in each
ofthe 46 boriugs. An additional fill material was encountered in several borings above the
dredged materials. This upper fill material was a heterogeneous, interlayered mix of gravel,
san4 and silt that often contained demolition debris (bricks, wood fragments, 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 11 feet bgs in the boring MFC-45, located near tlre southeastem-most property
boundary. The coloration of the Bay Mud varies from olive gray to greenish gray. Muds and
clays generally have low 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 loamy
sand.

Site soil total porosity, soil water-filled porosity, soil bulk density, and soil organic carbon
fraction were assumed to be the same as the site-specific values developed for the adjaoent
Berths 23 and 24 site (Treadwell & Rollo 2002).

2.5.2 IlydrogeologicalSetting

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

Groundwater was typically encountered during Phase II drilling activities from 4.5 feet bgs to
13.0 feet bgs. Groundwater was notably depressed in areas under the building foo@rints.
Groundwater was not encountered at several boring locations (MFC-i0' MFC-24, MFC-30,
MFC-32 and MFC42). In areas where ternporary wells were installed, it was noted that the
general recharge of groundwater was slow and it was often di{ficuit to ooilect enough
groundwater for the entire analytical bottle set. Additional information on gloundwater
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elevations at the time of drilling is noted on the boring logs found in the Phase II ESA. For the
purposes of this risk assessment, the depth to groundwater was determined based on site specific
data: to estimate the flux of COPCs from groundwater to the swface, an average depth of
gloundwater actoss 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 cunently discharged to storm drains located in the paved
areas on the Site. Storm drains discharge to the San Francisco Bay.

2.6 Site Investigation Activities

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

o Ramcon Engineering and Environmental Contracting (1993), Soil and Groundwater Site
As sessment : Dongary Inyestments-Oakland;

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

o Harding ESE Q001), Third Quarter 2001 Quarterly Groundwater Monito ng and
Product Recovery Report, 2277 and 2225 Seventh Street.

These reports address activities and Site conditions directly related to the USTs removed fiom
the Site and potential impacts to the Site from leaks associated with these tanks. Laboratory
analysis of sarnples 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 petroleum hydrocarbons) were
identified in soil and groundwater at the Site in these investigations, and a monitoring and
extraction system was designed and implernented to address TPH impacts at the Site. The
investigations were focused on hydrocarbon impacts in the vicinity of the former USTs. In order
to further characterize the hydrocarbon impacts, the following investigation listed below was
conducted in early 2002:

o lnnovative Technical Solutions, hc. [ITSI] (2002), Additional Site Characterization and
Remedial Action Plan, 2225 and 2277 Seventh Street, Oakland, California.
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The ITSI report focused on identification ofthe condition and extent of the free-phase and
dissolved-phase pefoleum hy&ocarbon plumes and fuel fingerprinting ofproduct sarnples.
Again, sample collection was limited to the vicinity of the former USTs and laboratory analysis
of samples collected during this effort was limited to TPH.

2.6,2 Rational for Focused Investigation

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

r evaluation of Site media for a comprehensive set ofhazardous chemicals, including
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), total
petroieum hydroca$ons (TPH), and metals;

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

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

By meeting these objectives, the dataset collected during the Phase tr ESA is the only dataset
that includes a comprehensive list ofCOPCs and adequately characterizes all parts ofthe 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
II ESA, illustrating the extent and breadth ofthe sampling conducted, is presented below.

2.6.3 Summary of Phase II Sampling (2002)

Subsurface data for the Phase II ESA (Iris Environmental, 2002a) were collected during a single
sampling event conducted from March 25 through March 28, 2002. A total of 46 borings were
drilled as part ofthe 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 refine the field investigation. An off-Site laboratory was used
for the remaining analyses. Chemical analyses included TPH, and VOCs, as well 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 analfes. No history
ofpesticide use or storage was identified in the Phase I ESA" and therefore pesticides were not
considered in Phase II ESA analyses.

Table 2-1 provides an overall summary ofall sampie collection and chemical analyses from the
Phase II ESA. Table 4-2, presented in Section 4.0 of this report, presents a detailed summary
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and breakdown of the results ofanalytical testing of samples collected during the Phase II
sampling event.

In 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 anallze 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 fI investigation for laboratory analysis. ln general, a shallow soil
sample was collected from a depth of approximately 0.5 feet below ground surface (bgs), an
intermediate sample was coliected from approximately 2.5 feet bgs, and a deeper sample was
collected from approximately 5.5 feet bgs. Samples anallzed for SVOCs were vertically
composited at each sample location for anallsis due to cost considerations. Additional soil
duplicate samples were collected for quality control analyses. Soil samples coliected 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 analyzed for TPH as gasolinq
diesel, kerosene, jet fuel, and motor oil (TPHg/d,4</j/mo, respectively) by EPA Method 8015M;
VOCs by EPA Method 8260/82608; SVOCs by EPA Method 8270; and Title 26 Metals by EPA
Methods 6010,6020, 7471, and,71964. Selected sampies were also analyzed for organic iead by
the California 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 groundwater samples were coilected through temporary PVC well casings set into twenty-
five selected boreholes immediately after soil sample collection. Water sample locations were
dishibuted across t}re Site and groundwater sampling was subject to the ability to drill to
groundwater and collect a sufficient amount of water. The temporary wells were constructed
using factory cleaned, two inch diameter PVC casing with machine cut slots. Each ternporary
well was allowed to equilibmte for a minimum of forty-five minutes prior to sampling. The
upper water column was observed for evidence of ftee product prior to sampling. If free product
thickness greater than a sheen was present, a free product sample was collected by ITSI. The
groundwater samples were collected from the temporary wel1s using a pre-cleaned, PVC
disposabie 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 chernical
compounds as summarized in Table 2- I . Groundwater samples were analyzed for TPHg, TPHd,
TPEIk, 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 gromdwater
chemical data tables are presented in Appendix A.
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2.6.3.3 Soil Gas Sampling

Twenty-four soil gas samples were collected from selected boring locations for chemic{l
analy'ses. Soil gas was collected at a depth of approximately 4.0 feet bgs in both Tedlar samqle
bags and Summa canisters. Each soil gas sample set was collected directly through Teflon""
tubing routed down a I -inch diameter drill rod and connected to a sealed, retractable tif . The
drill rod was advanced to approximately 4.0 feet bgs and retracted a short distance to open the tip
and expose the soil interface. A calculated volume of air was then purged from the tubing and
borehole space using a vacuum pump. Tedlar bag samples were collected using a differential
pressrre 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 1eve1s, soil gas flowed into the bag. After filling the Tedlar sample
bag, the sample tubing was closed and transferred to an evacuated Swffna 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 chernical anaiysis.

Soil gas samples collected during this investigation were tested for various chemicai compounds
as summarized in Table 2-1. Soil gas samples were anallzed for VOCs by EPA Method 8260;
methane and fixed gases by ASTM Method D1946; and total purgeable petroleum hydrocarbons
(TPPH) (gasoline) by Standard Method TO-3. Phase II ESA soil gas chemical data tables are
presented in Appendix A.

2.6.4 Nature and Extent of Chemical Impacts

As summarized in the Phase II, results of the soil, groundwater, and soil gas sampiing conducted
identified a pattem of chemical impacts that are consistent with past Site use and known
petroleum hydrocarbon releases from USTs. Free product distribution pattems characterized by
ITSI (2002) and included on Figure 4 are consistent with gradient-driven groundwater hansport
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 ofpeholeum hydrocarbon releases or migration than is evidenced by the free
product distributron pattem. This broader pattorn may be the result of fluctuating groundwater
flow directions and elevation over time that expanded the distribution ofdissolved phase
hydrocmbons boyond the ftee product plume area.

Low level concentrations and inconsistent distributions of VOCs and SVOCs observed in the
sampling results did not identi$ 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 offree product.
Soil gas pattems followed the observed deflection of the free product plume westward along the
southem edge of Building C-401, suggesting that geologic and possibiy building foundation
controls have an effect on chemical mipration in this area.
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3.0 IDENTIFICATION OF POTENTIALLY EXPOSED POPULATIONS AND
EXPOSURE PATHWAYS

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

An exposure pathway is defined as '1he course a chemical or poilutant takes from the source to
the organism exposed" (USEPA 1988). An exposure route is "the way a chemical or pollutant
enters an organism after contact" (USEPA 1988). A complete exposure pathway requires four
key elemants: on-Site chemical sowces; release mechanism and transport pathway; an exposu€
point for contact (i.e., fill, air, or water); and human exposure routes (i.e., oral, dermal,
inhaiation). 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 evaiuated the Site under both under worst-case baseline conditions and actual Site
development conditions, the exposure pathways for the commercial worker scenario will vary.
As the Site development will include an asphalt cover for the Site, the particulate inhalation and
derrnal exposure pathways for the commercial worker scenario will be altered. These changes
will be noted in Section 3.3.2 below.

3.1 Chemical Sources and Potential Release Mechanisms

Hydrocarbons lcrom to have been released to soil and groundwater from former underground
storage tanks represent the primary source ofCOPCs that have been encountered during Site
investigations. Spills and leaks related to the former 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 the Site will first undergo development and then be used as a service Complex, future
activities at the Site may be divided into two parts: 1) Site construction activities; and 2) future
land use. During Site construction activities, there is one receptor population ofconcern: on-Site
construction workers. During future land use, there are two receptor populations of concern: on-
Site intrusive workers (who could be involved in periodic subsurface 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 SiteConstructionActivities

The potential mechanisms t}rough which chemicals can be released dunng the construction at
the Site include the following:

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

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

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

. Runoff of precipitation that has come into contact with soi1, ailowing transport of COPCs
to nearby sutface water.

The mechanisms listed above represent the theoreticaily complete mechanisms through which
COPCs at the Site can be released and fransported from one environmental medium to another.
A discussion ofeach ofthese transport mechanisms, including those that are considered
incomplete, is inoorporated inlo Section 3.3, below.

3.1,2 Future Land Use

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

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

r Volatiiization and atmospheric dispersion of COPCs in soil, soil gas, and groundwater
into ambient air;

o Volatiiization of COPCs in soil, soil gas, and groundwater into the indoor air ofon-Site
smrcturcs;

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

r Runoffof 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 tbrough which
COPCs at the Site can be released and transported from one environmental medium to another,
A discussion ofeach ofthese transport mechanisms, including those that are considered
incomplete, is incorporated into Section 3.3, be1ow.
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7 ' ' Potentially Exposed Populations

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

o On-Site construction workers involved in the development. Al1 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:

. On-Site commercial workers (e.g., Port employees working in and around the proposed
structure) who will be using the Compiex (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 simiiar to on-Site construction 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 the Site. The section also provides
the rationale for exciuding certain exposrre pathways from furthsr consideration. All exposure
pathways included in the HHRA are identified in Figure 5, the Conceptual Site Model for the
Site.

3.3.1 Complete Exposure Pathways

Complete exposure pathways included in this HHRA were considered respective to the two parts
ofthe proposed project mentioned above: Site Construction Activities and Future Lald Use.

3i.1.f SiteConstructionActivities

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

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

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

r Ingestion of COPCs present in surface and subsurface soil;

Jufyzoo3 3-3
I:\Pod of OaklandvthsT\Final_HHRA_07{ I 43.doc

IRIS EIIITRONMENTAL



a

3.3,r.2

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

Dermal contact with COPCs present in groundwater.

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 path.'vays:

r krgestion of COPCs present in surface and subsurface soil;

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

r Inhalation ofambienVindoor air vapors resulting from the volatiiization and dispersion of
COPCs present in the soil, soil gas, and groundwater; and

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

3,3.2 IncompleteExposurePathways

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

. Ingestion of groundwater: Excavation at the Site is anticipated to be limited to depths
required for the removal ofbuilding footings and installation of subgrade utilities.
Compliance with a Health and Safety Plan during demolition and oonstruction is likely to
limit exposure to growrdwater, and ingestion of groundwater is therefore unlikeiy.
Ingestion is also unlikely for on-Site intrusive workers, as proposed utility lines are
located above groundwater 1evel.

r 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 encounter surface water. The nearest naturally-occurring surface water is
approximately one-ha1f mile away, and is unlikely to be impacted by COPCs at the Site.

o 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:

e Dermal contact with soi1, inhalation of soil particulate, and ingestion of soil. Site
development includes the construction ofa Site-wide asphalt cover. This cover will

July 2003
I:\Port of OaklddVftST\Final_HHM_07{ I 43.doc

J-+ IRIS ENVIRONMENTAL



prevent Port commercial workers from contacting, inhaling, or ingesting Site soils in the
Site development evaluation.

3,4 ExposureAssumptions

Intake of a chemical is dependent on various exposure assumptions including exposure duration,
inhalation rate, body weight, and averaging time. The baseline route-specific exposwe
assumptions used to estimate exposure to COPCs in the soil, soil gas, and groundwater at the Site
are presented in Table 3-1. The changes to the exposure assumptions for the commercial worker
as a result ofplarmed Site development design elements are presented in Table 3-2. Note that all
other scenarios are unchanged. These are the specific exposure assumptions tlat are used in the
calculation ofthe intake of a chemical, as discussed in Section 7.2. Default exposure
assumptions are obtained ftom Cal/EPA and USEPA guidance docunr.ents, wherever possible or
applicable.

To determine whether short-term exposures to COPCs at the Site during the development phase
ofthe Site could adversely impact human health, 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, kis Environmental has estimated tle lifetime exposure for on-
Site commercial workers using default parameters. The on-Site commercial worker was
assumed to work at the Site for 250 days per year for a 25-year period. As it is highly unlikeiy
that any individual would work at the Site for a 25-year period, exposwes and risks estimated for
the future on-Site commsrcial worker are expected to be significantly lower than presented in
this analysis. To estimate exposures that could be incurred by a future intnrsive worker who may
be involved in limited subsurface repair activities, Iris Environmental has assumed a 2-day per
year exposue frequency. To account for the possibility that the same repair worker could be
assigrred to the Site and return on an annual basis, we have assumed that the intrusive worker
could be exposed 2 days per year, for a 25-yeN exposure period.
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4.0 SELECTION OF CHEMICALS F'OR INCLUSION IN THE RISK EVALUATION

The purpose of this section is to identify COPCs at the Site to be inciuded in the HHRA. All
Site-related data collected during previous and recent Site investigations as discussed in Section
2.6 were 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 of concem 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 ptovided by USEPA (1989) and
CaVEPA (1997). Amllical data collected as part of the Phase II ESA was compiled, and Site-
wide statistics for each chemicai were calculated and summarized (e.g., frequency of detection,
maximum detected concentration, mean concentration). The summary of chemicals detected
across the Site is presented in Table 4- I .

All chemicals ever detected in soils, soil gas, and grourdwater were initially included in the
quantitative evaluation. Consistent with general risk assessment guidance, the only chemicals
excluded from the quantitative evaluation are metals tiat were detected at levels within regional
background levels. Regional background levels ofmetals in "Colluvium & Fill" soils, as
published by Lawrence Berkeley National Laboratory (LBNL) in 1995, were compared to metal
concentration levels at the Site. Based on these citaia, rhe 95Yo Upper Confidence Limit (95%
UCL) of the mean concentration of six of the detected metals were below the LBNL 95%UCL
background levels: antimony, chromium, mercury, nickel, selenium, and thallium. 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 1evels published by LBNL.

Even ifa compound was only detected once, it was conservatively included in the risk
assessment. The selection of chemicals is summarized in the rishtrnost colurm of Table 4-1. As
indicated by Tables 2-1 and 4-1:

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

. 27 were VOCs (17 in soil, 19 in groundwater, and 14 in soil gas):
r 11 were SVOCs (11 in soil and five in groundwater):
. two were total petroleum hydrocarbons;
r nine were metals; and

. additionally, methane was considered in soil gas.

Consistent with DTSC risk assessment guidance (Cal/EPA 1994), risks associated with the
presence ofTPH are assessed by evaluating the significance of individual chomical constituents
within the TPH mixture.
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5.0 ESTIMATION OF' REPRESENTATIVE EXPOSURE CONCEI{TRATIONS

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 identifred in the environmental media (i.e., soil, soil gas, and gtoundwater;
i.e., '1he 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
exposrre.

Developing a Source-Receptor relationship requires estimating representative concentrations of
the COPCs in the soil, soil gas, and groundwater and then conducting fate and hansport
modeling to estimate the concentrations of COPCs that may be present in the air where the
Receptors are located. To pmvide a consewative estimate of potential health risks posed by
COPCs at the Site rurder the development and future land use scenarios, Iris Environmental
estimated potential exposures under baseline conditions, with the assumption that the Site is
deveioped without the benefit of the various specific engineering design eiements that will
mitigate exposure (i.e., the baseline conditions do not incorporate the reduction in exposures that
wiil result ftom the passive venting systern 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 speoific 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 t}le representative
COPC concentrations to which the Receptors may be exposed based on the existing analytic data
and the predicted emissions from the Source. A detailed discussion of the modeling approaches
used in this risk assessment is presanted in Appendix B.

5.1 Estimatiotr of COPC Concentrations in Soil, Soil Gas, 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 chemicals in various media, 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 (IJCL) of the arithmetic mean
concentration as the representative exposure point concentration (EPC; USEPA 1989). For the
purposes of this risk assessment, kis Environmental utiiized the 95% UCL of chemical
concentrations based on Phase II ESA analyical results, except in instances where the 95% UCL
was greater than the maximum detected concentration. Consistent with USEPA guidance, the
maximum detected concenfration 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. Use of Site-wide data was deemed a conservative
approach, as the dataset was inclusive and representative of Site conditions. As the Complex
will be constructed on only a fraction of the Site and away fiom the main source are4 it will be
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situated on soils which are likely to have a subset of chemicals at iower concentrations than used
in the assessment. We have conservatively included many chemical source areas that are not
below the planned building footprint, or are below only a fraction of the building footprint;
moreover, in many cases we have included chemical concentrations greater then those found
below the building footprint in our calculation of EPCs. Therefore, we believe that use of the
95% UCL of Site-wide data maximizes the number of chemicals in the evaluation and allows for
a conservative assessmfllt oftotal possible risk.

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-composited in the
field for cost-effective labotatory analysis. Some soil samples were analyzed for on-Site
feedback purposes by Mobile Chern 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 sampie location. No
duplicate sample results or co-located sample results were selected for use in the risk assessment
to ensure unbiased chemical characterization.

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

Various models were used to estimate on-Site indoor and outdoor ambient air concentrations
associated with the emission and dispersion of COPCs in soil, soil gas, and groundwater. The
estimation of the COPC concentrations at on-Site receptors consisted of wo 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 hench and indoor air concentrations were
calculated by multiplying the volatilization flux by the dispersion factor.

A table summarizing the models used for each scenario and the associated input concenftation is
presanted 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 control modeling.
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PathwavMedia Input Concentration(s) Model

On-Site Construction Worker:
On-Site Intrusive Worker

Soil Particulate Soil Dust

Ambient Air Soil, soil gas,
srormdwater

Trench

On-Site Commercial Worker
Soil Particulate Soil Dust

Indoor Ambient Air
Soil, soil gas,
sroundwater

Johnson & Ethnser
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As discussed in Appendix B, Iris Environmental incorporated pressurized methane flow that
results in enhanced migration of other COPCs through the soil column. Methane concentrations
at the Site are likely the result ofthe use of hydrocarbons as a food substrate by subsurface
microorganisms. As the microorganisms consume the hydrocarbons as food, methane is released
as a byproduct. The generation ofmethane builds up the local gas pressure, resulting in a
pressure gradient between the source ofthe TPH and the surface. This pressure gradient causes
methane, and other collocated gases, to be '!ushed" to surface at a rate gleater that expected
from the diffusion gradient. Therefore, we have conservativeiy incorporated this additional
hansport pathway in our baseline modeling.
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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 quantifu potential health impacts ass$ciated
with the predicted chernical exposures. The second objective is to briefly disouss the basis for
these values.

The toxicity assessment, also referred to as the dose-response assessment, characterizes the
relationship 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 Cal./EPA 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 chemicals 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 exposlre levels (i.e., a "no-threshold"
assumption); that is, any increase in dose is associated with 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
tbreshold dose).

In this HHRA, the possibility for the potential exposures occurring during the development and
post-development use ofthe Site to result in caflcer 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 fi.rther in the remaining sections.

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

6,1 Toxicity Assessment for Carcinogenic Effects

Current health risk assessment practice for carcinogens is based on the assumption that, for most
substances, there is no threshold dose below which carcinogenic eflects do not occw. This
curent "no-tlreshold" 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-
tbreshold' assumption is used in this risk assessnent for evaluating carcinogenic effects.
Although the magnitude ofthe risk declines with decreasing exposure, the risk is believed to be
zero only at zero exposure.

Cancer slope factors (CSFs) are used tc quantifu the response potency of a potential carcinogen.
The CSF represents the excess lifetime cancer risk due to a continuous. constant lifetime
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exposure to a specified level of a carclnogen. CSFs are generally reported as excess incremental
cancer risk per miliigram of chemical per kilogram body weight per day (mglkg/day)-'. The
Ca1,/EPA and USEPA have published a list of CSFs recommended for use in risk assessments.
The CallEPA-recommended CSFs are maintained on the CallEPA Office of Environmental
Health Hazard Assessment's (OEHHA) on-line toxicity criteria database (CallEPA 2002). The
USEPA-recommended CSFs are maintained on the USEPA's ̂ Iz tegrated Risk Information
System on-line database (USEPA, 2002). Consistent with CalrEPA risk assessment guidance,
the OEHHA CSFs are used, when available USEPA CSFs are used when OEHHA CSFs are not
available. The CSFs used to evaluate the potential carcinogenicity of COPCs are presented in
Table 6-1.

6,2 Toxicify Assessment for Noncarcinogenic Effects

The toxicity assessment for noncarcinogenic effects requires the derivation of an exposwe level
below which no adverse health effects in humans are expected to occur. USEPA refers to these
levels as reference doses (R:fDs) for oral exposure and reference concentrations (RfCs) for
inhalation exposure (USEPA, 1989). The noncancer RfD represents a dose, given in milligrams
of chemical per kilogram ofbody weight per day, that would not be expected to cause adverse
noncancer health effects in potentially exposed populations. The noncancer RID, reported in
units ofmg/kglday, is often refened to as the "acceptable dose." The noncancer Reference
Concentratio-n (RfC) represorts the airtome concentration (in units of micrograms per cubic
meter [pglmi]) that would not be expected to cause adverse noncancer health effects in
populations exposed through the inhalation pathway. OEHHA refers to these "acceptable air
concentrations" as Reference Exposure Levels (RELs). As the inhalation R[Cs/RELs are derived
from inhalation toxicity studies, they are used for evaluating inhaiation exposures, when
available, and are converted to conesponding 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 breathing rate of 20 m'lday, md a
body weight of 70 kilograms (i.e., RfCIREL (pgimj) x (20 mr/day) x (1 /70 kg) x (1 mgl1000 pg)
: RD (mg/kg/day)). If inhalation RfCVRELs were not available, then RfDs obtained ftom an
oral study (oral RIDs) were extrapolated and applied to the inhalation in this evaluation (i.e., the
inhalation RfD was assumed to be equivalent to the oral R:fD, under the toxicological assumption
that the chemical could produce the same tlpe ofnoncancer effects via the inhalation route as
observed through the oral route of exposure).

As recommended by USEPA (USEPA, 1989), RIDs are obtained from the Integrated Risk
Information S]/s/em (IRIS) (USEPA, 2002) or from the Healtl Effects Assessment Summary
Tables (HEAST) (USEPA, 1997). As recommended by DTSC, noncancer RELs, (in units of
pglm3), obtained from OEHHA's on-line toxicity database (Cal/EPA, 2002), are used for
evaluating noncancer effects from inhalation exposures, where available. If OEHHA-RELs are
not available, RfCs are obtainsd from the IRIS (USEPA, 2002) or from HEAST (USEPA, 1997).
All noncarcinogenic toxicity values used in this risk assessment are presented in Table 6-1.

6.3 Toxicity Assessment for Lead

The traditional R0 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). Biood lead concentration is an integrated measure of intemal dose, reflecting
total exposue 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 (pg/dl-) or less (ATSDR, 1993). The DTSC has developed a
methodology for evaluating exposure and the potential for adverse health effects resulting ftom
exposue to lead in the environment (CaWPA, 1992). The methodology results in a blood lead
concentration ofconcem 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 evaiuating lead
toxicity (Cai/EPA, 1993). Per DTSC risk assessment guidance, the updated version spreadsheet
model, LEADSPREAD Version 7, has been used in this HHRA. As recommended by DTSC,
the estimated 99th percentile blood lead concentration for the given exposure sceflarios in the
spreadsheet are used to screen against the target endpoint of 1 0 ug (lead)/dl- (blood) . The default
parameters for the consfuction and intrusive worker in the DTSC LEADSPREAD model have
been modified to reflect the exposwe assumptions depicted in Table 3- 1. The resuits of the blood
iead concentration calculations are presented in Appendix D and are discussed in Section 7.0
(Risk Characterization).

6.4 Assessment of Acute Hazards

Explosive hazard thresholds are used to evaluate potential explosive hazards from hydrocarbons
detected at the Site. The results ofthis screening evaluation 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 hydtocarbons may cause an explosive hazard, particularly in confined
spaces. The available explosive threshold for methane used in this screening evaiuation 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 forNo. 1 grade diesel fuel in this evaluation was 0.875% by volume in air.
Explosive thresholds selected in this evaluation incorporate a safety factor often (i.e., the
explosive threshold selected is 10% ofthe lower explosive limit [LEL]), and LEL sources are
noted in tables 7-10 andT-lt.

Odor t}resholds are used to evaluate potential nuisance ftom vapors detected at the Site. Of
particular concern are TPH compounds. 50% odor thresholds are based on MADEP values
(MADEP 2OO2).
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7.0

7.1

RISK CHARACTERIZATION

Introduction

Risk characterization is the final step ofa risk assessment; 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 of the HHRA. A discussion of tle uncertainties
inherent in al1 risk assessments, including this one, is presented in Appendix C.

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

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

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

r the influence ofSite-specific development plans, such as a Site-wide asphalt cover and
vapor conhols (e.9., subgrade venting system) beneath buildings used by Port
commercial workers, on the potential exposures to COPCs incuned by Site receptors;

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

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

Each ofthe elements listed above was integrated into an exposure model using staadard
regulatory guidelines for risk assessment. This exposure information is then 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 ofhealth protective assumptions that
typically overestimate the polential fot exposure and risk. For oxample, health protective
assumptions were used to estimate the movernant of chemicals from one environmental medium
(i.e., soi1, soil gas, and groundwater) to another (i.e., outdoor or indoor air). The assumptions in
the baseline exposur€ 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 ofhealth protective
assumptions. The combination of conservative assumptions used in the exposure and toxicity
assessment ensures that the likelihood of underestimating the heaith risks is low.

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

Estimating chronic risks (cancer risks and nonoancer hazard indices) for exposures to chernicals
in soil, soil gas, and groundwater requires information regarding chemical concentrations in the
various media, the level of intake ofthe chemical, and the relationship between intake ofthe
chemical and its toxicity as a frrnction of human exposure 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.

o U.S. Environmental Protection Agency (USEPA). 1989. Risl,4ss essment Glridance for
Supedund. Volume I: Human Health Evaluation Manual (Paft A). Interim Final. Office
of Emergency and Remedial Response. EPA./540/I-89/002. Washington, D.C.
December.

r U.S. Environmental Protection Agency (USEPA). l99lb. Risk Assessment Guidance for
Superfund. Volume I: Human Health Evaluation Manual. Supplemental Guidance.
Standard Defoult Exposure Factors, Office of Emergency and Remedial Response.
March 25.

o California Environmental Protection Agency (Ca1/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 of a chemical in a medium is
estimated using the following equations that describe the relationship between estimated intake
of Site constituents, toxicity of specific 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

Where:

Cancer Risk

CDI

csF

Cancer risk; the probability of an individual developing cancer as a
result of exposure to a particular cumulative dose ofa potential
carcino gen (unitless);
Chronic Daily hrtake 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 ulit of dose of
chemical (mg chemicaUkg body weight-day)-'.

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

Hazard Quotient : CDYRfD
Hazard Index : HazarC Quotient
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Where:

Hazard Quotient

Hazard lndex =

: Hazard Quotient; an expression of the potential for a che{nical to
cause noncarcinogenic effects, which relates the allowable amount
of a chemical (reference dose [RID]) to the estimated Sit{:-specific
intake (unitless);
Hazard Index; the sum of the chemical-specific Hazard Quotients,
which represents the cumulative potential for predicted exposures
to result in noncarcinogenic effects (unitless);

CDI = Chronic Daily Intake of a chemical (mg chemicaVkg body weight-
day);

RfD = Reference dose; the toxicity value indicating the threshold amount

::;iTi"#'"*:,:li"'"ffi ilJl';:,H,fl ;i:"n"'"errectsare
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 fuhre land use scenarios are presented in Table 7- I . 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
incremantal cancer risk levels to be within the ranee of one-in-ten thousand ( 1 x I 0') and one-in-
one million (l x 10'6); that is, they consider a calcilated excess cancer risk within this range of
numbers to be acceptable. Regulatory agencies consider the one-in-one million risk level to be
an insignificant risk, and terms such as 'hegligible risk" and "safe dose" have been used to
characterize the one-in-one million risk level. As a risk management policy, the CallEPA DTSC
generally requires risks to be closer to the 1 x i0-5 end ofthe target range for commercial
scenarios, consistent with California Code ofRegulations (CCR" Title 22) use of 1 x 10-J risk
target in estimating No Significant Risk Levels for Proposition 65 listed carcinogenic chernicals.
The CDIs for carcinogans, calculated under baseline conditions, are presented in Table 7-2. The
CDIs for carcinogens, calculated under Site development conditions, are presented in Table 7-3.

For noncancer heaith hazards, an HI ofone (1) is identified as the target level ofconcern.
Chemical exposures that yield hazard indices ofless than 1 are not expected to result in adverse
noncancer healti effects (USEPA, 1989). The CDIs for noncarcinogens, calculated under
baseline conditions, are presanted in T able 7 -4. The CDIs calculated for noncarcinogens,
calculated under Site development plans are presented in Table 7-5.

7.3 Risk Assessment Results

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

A discussion of the potential cancer risks and noncancer hazard indices associated with tle
development phase and the proposed future land use ofthc Site are described below, in Sections
7 .3.1 and,7 .3 .2, respectively.
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73.f DuringDevelopment

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 construction worker
involved in the development of the Site is estimated to be 9.21 x 10{, which is within the
acceptable incremental cancer risk range of 1 x 104 and 1 x 104 and within the I x 10-5 cancer
risk level commoniy considered by CaL{EPA DTSC as the "acceptable" risk level for commercial
iand-use scenarios. Approximately 71% of the predicted cancer risk for the on-Sits construction
worker is attributable to inhalation of vapors which have migrated up from groundwater and 23Vo
is atfibutable to the soil ingestion pathway. Further, approxim ately 59Vo of the total cancer risk
for on-Site construction workers is attributable to vinyi chloride arc.d 2'7yo is atkibutable to
arsenic. In sum, the chemical exposures that could occur during the development ofthe Site
would not be expected to result in unacceptable cancer risks for workers involved in the
development of the Site. The predicted cancer risks associated with the development phase of
the project are within levels that are often considered acceptable by USEPA and below the dsk
level often considered by Cal,iEPA DTSC, particularly for industrial/commercial exposure
scenarios. It is important to note that although 59% ofthe risk is attributable to vinyl chloride,
this compound was detocted in only 3 out of a tota.l of 37 groundwater samples and 2 out of23
soil gas samples. Thus, it does not appear to be widespread tlroughout the Site and basing our
risk estimates on this compound is likely conservative.

7.3,I.2 Noncancer Hazard Indices

As indicated in Table 7-'7,tlne estimated cumulative noncancer HIs for exposure to chernicals
present in the soil, soil gas, and groundwatet ts 4.21 for on-Site construction worker during Site
development. The estimated cumulative noncancer HI for on-Site construction workers is above
the target HI of 1, indicating that exposwes to construction workers may result in adverse health
effectsintheabsenceofhealthandsafetypractices.51%ofthenoncancerHIforthe
constmction worker is attributable to gasoline vapors. This is likely a conservative assessment,
as the EPC of gasoline vapors is skewed by one hit of 28,000 ppmv at MFC-16; the RMP will
address this location and proper protocol for ensuring worker safety in the vicinity.

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
from DTSC, in which a multi-pathway algorithm is used for estimating bloodJead
concentrations in children and adults.
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Appendix D presents the output llom LEADSPREAD. Using the representative EPC of lead
detected in soil (57.4 mg,4<g), 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 fiom
background sources in air, food, and drinking water is 3.8 ug/dl. This level is well below the
target concentration of 10 ug/dl, developed to be protective ofchildren's health (Ca1lEPA,1992).
The results from LEADSPREAD for on-Site construction workers are presented in Table D-1.

7,3.2 Future Land Use

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

7.3.2.1 Cancer Risk Estimates

On-Site Commercial Worker

As indicated in TableT-6, the totai incremental baseline cancer risk predicted for the on-Site
commercial workers during future land use of the Site is complete is estimated to be 2.'72x 10,5,
a level that is within USEPA's established acceptable incremental cancer risk range of I x 10*
and 1 x 10-6, but above the 1 x 10'5 risk level commonly considered as the "acceptable" risk level
by CallEPA DTSC for commercial land-use scenarios. Approximately 41% of the predicted
cancer risk for the future on-Site commercial worker is attributable to the soil ingestion pathway
ard 37o/o is attributable to vapors which have migrated up from groundwater. Approximately
57% ofthe total cancer risk for on-Site commercial workers is athibutable to arsenic in soils.

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 5.42 x 10-o, a level that is well within USEPA's established acceptable incremental cancer risk
range of 1 x 10a and 1 x 10{, and below the 1 x 10-5 dsk level commonly considered as the
"acceptable" risk level by CallEPA DTSC for commercial land-use scenarios. With controls,
approximately 80% of the predicted cancer risk for the future on-Site commercial worker is
attributable to vapors which have migrated up from groundwater and accumuiated in indoor air.
Approximately 68% of the total cancer risk for on-Site commercial workers is attributable to
vinyl chloride.

On-Site Intrusive Worker

As indicated in TableT-6, the total incremental cancer risk for the on-Site inhusive workor
involved in repeated annual subsurface maintenance activities at the Site is estimated to b€ 3.83 x
10{, which is well within USEPA's acceptable incremental cancer risk range of I x lOa and I x
l0{, and below the 1 x 10-5 risk level commonly considered as the "acceptable" risk level by
CaVEPA DTSC for commercial land-use scenarios. Approximately 71% ofthe predicted cancer
risk for the on-Site intrusive worker is athibutable to the ffialation of vapors which have
migrated to the trench from groundwater, and, 23Q/o is attributable to the soil ingestion pathway.
Further, approximately 59% oftle total cancer risk for on-Site intrusive workers is attributable
to vinyl chloride nd, 27Yo ts attributable to arsenic.
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7,3.2.2 Noncancer Hazard Indices

On-Site Commercial Worker

As indicated in T able '7 -7 , the estimated cumulative noncancer HI for exposure to chemicals
present in the soi1, soil gas, and groundwater is 0.35 for the on-Site commercial worker. The
estimated cumulative noncancer HI is below the target HI of 1, indicating that exposures to
commercial workers would not be expected to result in any adverse noncancer health effects.
Approximately 27% of the noncancer HI for the on-Site commercial worker is attributable to
vapors which have migrated from soil gas,23% of the noncancer HI for the on-Site commercial
worker is athibutable to vapors which have migrated from groundwater, and 21% ofthe
noncancerHlisduetosoilingestionpathway.38%ofthecumulativenoncancerHlfortheon-
Site commercial worker is attributable to arsefic and2Tyo is attributable to gasoline.

As shown in Table 7-9, the incorporation ofplarured Site development design features (i.e.,
passive vapor venting system and asphalt cover across the Site) results in a predicted noncancer
HI of 0.14 indicating that exposures to commercial workers would not be expected to resuit in
any adverse noncancer health effects. Approximately 60% ofthe noncancer HI for the on-Site
commercial worker in the development model is from the soil vapor inhalation pathway, all of it
from gasoline vapors.

On-Site Intrusive Worker

As indicated in Table 7-7 , the estimated cwnulative noncancer HI for exposure to chemicals
present in the soil, soil gas, and groundwater is 0.03 for the on-Site intrusive worker. This
estimated cumulative noncancer HI is below the target HI of 1, indicating that the chemical
exposures for on-Site intrusive workers that could occur during the proposed future land use
would not be expected to result in adverse noncancer health effects. Approximately 63To ofthe
noncancer HI for the on-Site intrusive worker is athibutable to vapors which have migrated from
groundwater and 17% ofthe noncancer HI for the on-Site intrusive worker is attributable to tle
soil ingestion pathway. Approximately 28Vo percanl of the cumulative noncancer HI for the on-
Site intrusive worker is atkibutable to arsenic in soils; contributions from groundwater vapors
are athibutable to an array of chemicals.

7.3.2.3 Lead

Exposure to soils for the on-Site intrusive worker and the on-Site commercial worker (after
incorporations of Site development design elements) will be less than that for on-Site
construction workers. Thus, the output from LEADSPREAD model used for the on-Site
construction worker is considered protective for both the on-Site intrusive worker and the on-Site
commercial worker. As the projected blood-lead level fro the on-Site construction worker was
estimated to be 3 . 8 ug/dl, a leve1 well below the target concentration of 1 0 ug/dl. Accordiagly,
the predicted bloodlead levels for the on-Site intrusive worker and the on-Site commerciai
worker will be below 3.8 ug/dl. Therefore, the levels of lead present at the Site are well below
levels that would result in unacceptable blood lead concenhations in either future on-Site
intrusive workers or future on-Site commercial workers.
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7.4 Explosive Hazard and Odor Estimates

As indicted in Table 7-i0, the predicted cumulative combustible gas concentrations are below
the respective lower explosive limits (LEL) with a safety factor of ten for the compounds which
pose the greatest risk. Nonetheless, while exceedances ofthe actual LEL are unlikely, the Health
and Safety Plfir for the development ofthe Site should consider the explosive potential of vapors
encountered during construction activities at the Site. As indicated by Table 7-1 l, Site
development conditions further reduce estimates for the indoor air explosive hazard.

Tables 7- l0 and 7-1 I also indicate the estimated results ofodor threshold evaluation ofTPH
data. Results indicate that in the absence of controls, on-Site construction workers may be
exposed to nuisance odors. Finally, we note that predicted elevated levels of diesel gases may
suggest the potentiai for odorous sulflr compounds (in addition to TPH odors) during
construction activities. Monitoring for hydrogen sulfide is recommended.

7.5 Summary and Conclusions

A HHRA was conducted to ensure that development and use ofthe Site as a proposed service
Complex can occur in a manner that is protective of human health. A baseline HHRA was
conducted, to evaluate potential health risks under the assumption that the Site is developed
without the benefit of the various specific design elements that will, from a practical standpoint,
mitigate exposure (i.e., the baseline conditions do not incorporate the reduction in exposures that
will result from the passive vapor venting system that is a component ofthe building design and
the asphalt cover that will preclude daily direct contact with soils). Risks were also calculated
assuming the inclusion of planned Site development desigr elements that will minimize
exposures, specifically the passive vapor venting system and the asphalt oap that will cover all
soils at the Site.

Under both scenarios, the risk assessment was intended to be very conservative, resulting in
projected estimates ofrisk that are iikely sigrrificantly 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 identified and included in the evaluation. Further, all
chernicals detected in recent sampling activities were included in the evaluation; under the
assumption the 95% UCL represents the concentration to whioh human populations may be
exposed. The models that were used to predict the movement of chemicals from one
environmental media to another were very conservative, and tend to overestimate human
exposures. The goal of the baseline approach is to identifu those uses, activities, and chemical
sources that have the potential to confibute most significantly to human health impacts. The
identification of the most significant contributon to risk will facilitate the future development of
the Site and will ensure that human health is protected throughout the entire Site development
process.

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

July 2003
I:\Pon of OaklandVthST\Final_HHRA_0?41{3.doc

a . l IRIS EN}'IRONMEITTAL



However, based on the actual development plans that will be implemented at the Site, lvhich will
include the incorporation ofvapor controls (e.g., a subgrade venting system) beneath the building
and the covering of all exposed soiis with an asphalt cover, risks to future commercial lvorkers at
the Site will be below (i.e., lower than) levels that would be considered acceptable by lpgulatory
agencles.

The baseline risk assessment results indicate that absent mitigation, noncancer risks to pn-Site
construction workers during development ofthe Site are above the level typically considered
acceptable by reguiatory agencies such as Cal,rEPA DTSC. The projected risks are dominated by
potential exposures resulting from the inhalation ofvapors and the ingestion ofsoil, in particular
by gasoline vapors. Appropriate measures for protection ofhealth and safety at the Site in
general, and in particular the area in which gasoline vapors were detected at elevated
concenfratio s, will be addressed by the Site Health and Safety and Risk Management Plans,
which will be prepared by the Port. Construction workers involved in the duration of the Site
development should undertake a1l activities in accordance with the Site-specific Health and
Safety Plan that meets the requirernents of all relevant rules and regulations. Similmly, risks to
future on-Site intrusive workers who may be engaged in ongoing, albeit periodic, subswface
repair activities are below levels that would be considered acceptable by regulatory agencies
such as Cal,/EPA DTSC. Accordingly, the risk assessment supports that the development of the
Site, as currently planned by the Port and with the appropriate implementation of safety
measures during construction, will result in a Site that is safe and appropriate for the intended
commerciaUindustrial use.
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TABLE 3-1: BASELINE EXPOSIIRE ASSITMPTIONS

Future Port ofOaklard Field Support Services Complex

2225 and 22?7 SeYentb Stre€t
Oakland, Californis

Notes:
u Recommended breathing |ates for adults (?O mr/day) (CalEPA 199; Cat/EPA 1994).
b A soil-to-air rransfer coefficient is cslculated by assuming xn akbome dust l€vEt of 5opclm3 for commercial workers, which conesponds

to dre National Ambient Air Quality Stfidrrd (CaUEPA 1994). For construction and rntrusive workers, corresponds to a level of500 pglmr.

c Corresponals to lhe area ofexposed skin in each respective population. For comJhercjal workers, corr€s?onds to head, hands,

forearms rnd lower tegs (Cal,EPA 2OO0). For construction and inrusive workeN, comerpondJ to head, hands, and foreams
d soil aaherence factors recornrnerded by calEPA (2000)

" Ingestion rate for commercisl workels as r€comhended by CaVEPA (1992). A soil ing€stion rate of480 m8/day is ur€d for

inEusive and outdoor workers (USEPA 1997).

Sourc€s:

Califomia Enyironmental Prote€rion Agency (Cat/EPA). 1994. Preliminary Endangemlent Asse$ment Guidance

MaruaL DepartrJrr-nt of Toxic Substances Control (DTSC). January.

Califolni. Envi.onrnental hotection Agency (Ca!?€PA). 2000 Dr4ft: Guidancefor the Dermal ErPosure Pathwry.

Memorandum from DepartnentofToxic Substances Control (DTSC). January 7'

Califomia Environmentai Protection Agency (CayEP A). 1992 Supplernental Graancefor Hunan Health

Multimedia Risk Assessment oJ Hazardous llaste Sita and Pennilted Fa.ilities S'acralnento, CA July.

EPA. 1997. yttlurne l-Generul Factots, Exposurc Factorc Handboot Washinglon, D.c. August

Parrmeter Symbol

Sc€nrrlo

Units
DeveloDment Phrs€ FutureLsdd Ute

On-Slt€
Codstruction

On-Site
Commercial

Workers

On-Slte It|trutiv€
Work€rs

lohalrtion of Soll Prrdculatei

Br€athing Rate '

Transfer Coefficiett b

Dermrl Contrct with Soll

Surface A.rea "
Adherence Factor d

Abso.ptjon Factor-PAHs
Absorption Factor-Metals

Absotphon Factor-Arsenlc

Absorption Factor-Cadmiuh

Absorption Factor-Organics
Conve$ion Factor

Derm{l Contact with Ground\Yatar

Surface Arca"

Chemical Speciflc Dennal Permeablility Coefticient

Conversion Factor

Ingection ofSoil

tngcstion Rate '

Conversion Factor

Inhalrtion of Vapors

Breathing Rate '

Populetion-Specific lDtake Panmeters

ExposurE Time
Exposure Frequency

Exposure Duration

Body weight

Averaging Time-Carrino gens

Averaging Time-Noncarcinogens

BR

TFp

SA

AF

ABS.PAH
ABS-Met

ABS-As

ABS-Cd

ABS-Org
CF

SA

Kp

CF

IR

CF

BR

EF

ED

BW

ATc

ATnc

20
5.08-0?

3300
0.2

20
5.0E-08

5700
0.07

20
5.0E47

3300
0.2

m'/day
(-g/rr0(-e,&e)

cmttday

rng/cmt
unitless
unitless
unitl€ss

unitles!

unitless
kdms

a*ta^y

cra'lht

ucJn3

r]€/day

kdme

^t/day

hrddry

oayryf

yr

kg

day

day

See Chemical Propeiies Table Clable 5- l)

l .0E-06

3,300

r.0E-06

NA

.0E-06

3300
See Chemical Prop€rties Table Ctable 5-1)

1.08-03

480
1.0E-06

20

I
120

I

70
25,550

365

NA

50
r.0E-06

20

I
250
?5
70

25550
9,125

l.0E-03

480
l.0E-06

20

8
z

25
70

25550
9,125

l\Porto0lklmdvtbsrUlHRA\e&j-PoiTths! haleljne-lrlttysrnd-rcv.xls Page I of I IRIS EN!'IRONMENTAL



TABLE 3-2: SITE DEVELOPMENT EXPOSURE ASSUMPTIONS

Future Port ofOakland Field Support Services Complex

2225 ̂nd 2277 Seventh Streel
Oakland. California

Notes:

NA = Not applicable, incomplete exposule pathway.

" R€commended breathing lates for aduhs (20 rf/day) (CayEPA 1992; CaL/EPA 1994).

SoErcet:

Califomia Environrnental Protection Agency (CaVEPA). 1994. Prelininary Endangerment Assessmenl Guidance

Manual Department ofToxic Substances Conhol (DTSC)- January.

California Environmental Prctectior Agsnay (Cal/EPA). 1992. Supplemental Guidanee for Euman Heallh

Multimedia Risk Assessment of Hazard.ons Wdste Sites \nd Pemitted Facilities Sacramento, CA- July

Califomia Environmental Protection Agency (CaVEPA). 2OOO. Druft: Guidancefor the Dermal Etposute Pathuay.

Memorandum from Department ofToxic Substances Control (DTSC). Jaruary 7.

Prrameter symbol

Scenarlo

Units
Future Land Use

On,Site Commercid
Worters

Inhrlation ofvapors

Breathing Rate "

Populatiou-Sp€cific Itrtake Ptrrmeters

Exposure Time

Exposure Frequency

Exposure Duration

Body weight

Avemging Time-Carcinogens

Averaging Time-Noncarcinogens

Exposure Duratton

BR

EF
ED
BW
ATc
ATnc

ED

20

8
250
25
70

25550
o  I  l {

788,760,000

-tlday

hrs/day

day/y't

kg

day

day

s
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TABLE 4-1: Summary of Chemicals Included in tt€ Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 and 2277 Seventb Street
Oakland. California

LBNL 1995
Bzckground

Concenhations "

95% UCL ofOn-Site
Concentrations b

(mglkg for soil; mg,T-
groundwater;

trn-slte

Detection Frequency
(Detections/Samples

No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yer
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes

olatile Orgadc Compounds
1, 1, 1,2-Tetrachloroethane
1, 1, 1 -Trichloroethane

I , 1 ,2,2-Tetrachloroethane
l, l , t-  tnchtomemane
1 , 1 -Dicbloroefiane

I , I -Dichloroethetre

I , I -DiohlorcFop€ne

12,3-Tichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzetre
1,2-Dibromo-3-chloroFopale
I ,2-Dibromoethane
1 ,2-Dichlorobenzene
I,2-Dichlorcethafle
1 ,2-Dichloroproprne
1,3,5-Trimethylbenzere
1,3-Dichlorobenzene
I ,3-Dichloropropane
1I-Dichlorotenz€ne

-Butanone(MEK)

2-pehtnnone (MIBK)

Bromodichloromethane

Ca$on disulfide
Carbon teb-achloride
Cblorobenzele
Cbloroetbaae
Chloroform

1 ,2-Dichloroethene
1,3 -Dichloropropele

tert-Butyl Ether (ETBE)

0t66
o/7 |
0/71
0/71
0/71
t/71
0/66
0/66
0/66
l/66
0/66
0/66
0t66
0t11
0/11
U66
0/66
0t66
0/66
0t66
0nl
0166
0/66
0t1l
0/66
0/7r
3t1l
u l 1 2
o/66
0/66
0nl
0nl
0/'t I
0t1l
0nl
l/11
0/'71
0/?1
0/7r
o/71
0/71
0/71
0/66
0/66
0t23
oD3
0n3
l/tt2
0/66
2/66
0/71
2nl
3t66

ND
ND
ND
ND
ND

ND - 0,0081
ND
N'D
ND

ND - 0,019
ND
ND
ND
ND
ND

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

NrD - 0.21
ND - 0.01

ND
}tID
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
ND

0.00328
ND
ND
ND
ND
ND

0.00281
ND
ND
ND
ND
ND
ND
ND
I\'D
ND
ND

0,0263
0.00239

ND
ND
ND
ND
ND
ND
ND

0.00216
N'D
ND
ND
ND
ND
I\'D
ND
ND
ND
ND
ND

0.00226
ND

0.00642
ND

0.00286
0,150

l\Poro!kldil\7thSI\HHRA\
e&iPortTihsa_bs.lirc L@rDysod,H.rls
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TABLE 4-1: Summary of Chemicals Included in the Risk Assessment
Future Port ofOakland F'ield Support Services Complex
2225 ,nd 2277 Seventh Street
Oakland, California

95% UCL of Otr-Site

6olqqtrations b

(mg&g for soil; mg/L
for groundx'ater;

LBNL 1995
Backgound

C.oncentrations "

Or-Site
Detection Frcquency
(Detections/Samples

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

Yes
Yes
No
No
Yet

No
No
No
No
No
No
No
No
No
No
No
No
YeF
No
No
No
No
No
No
No
No
No
No
No
No
Ycs
No
Ycs
Yes

0.0092'7
ND

0.00755
ND
ND
ND
ND

0.00236
0.00263

ND
ND

0.00216
ND
ND
ND
ND

0.00296

186
'1.89

ND
ND
325

ND
ND
ND
ND
ND
ND
ND
ND
ND
l\D
I\D
ND
L39
ttD
ND
I'.D
ND
ND
ND
ND
ND
I{D
ND
ND
ND
1,09
ttD

0.975

olatile Orgadc Compoutrds (cort'd)
|66
0t66
2t66
o/'71
0n3
0/66
0/23
2/7 |
7/tl2
o/'11
o/71
t/ '11
0/66
0/66
ot'|1
o/11
3/tt2

19/113
6/112
0/101
0t101
49/r07

0J45
0/45
ol45
0t45
0145
0t45
0145
0/45
ol45
0/45
0/45
o/45
3/45
ot45
0i45
0/45
0/45
0t45
0145
0145
0/45
0145
0/4:
0/45
ol45
l/45
0t45
2/45

ND -  0 .17
ND

ND - 0.12
ND
ND
N'D
ND

ND -  0 .01 I
ND - 0.018

ND
ND

ND - 0,0079
ND
ND
ND
ND

ND - 0.026

ND - 5700
ND - 3t0

ND
ND

ND - 3800

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

ND- 18
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

N D - 1 4
ND

N D -  1 2
ND .4

l:\PororklttrdvIbSMHRA\
.&iPorr7 dts Lb.s.liD.-Loanysud_nv.x1s
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TABLE 4-1: Summary of Chemicals Included in the Risk Assessment
Future Port of Oakland tr'ield Support Services Complex
2225 and 2277 Seventh Street
Oakland, California

95% Ug- of On-Site

Corcentrattons !

(mg,&g for soil; mg/L
for groundwater;

LBNL 1995
Background

Concentrations "

On-Site
Detection Frequgncy
(Detections/Samples

No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yer
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
No
Yer
No
Yes

No
Yes
No
No
Yes
No
No
No
Yes
Ye6

No
No
No
No
No
No
No
Yce

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.456
ND

0.7'10
ND
ND
ND
ND
L l 5

0.991
ND
ND
ND
ND
ND
ND

0.633
ND
ND
ND
ND
zA4
ND
1 . 1 5

41.9
60.7
ND

25.0
ND
6.58
47.7

0 . 1 1 9
0.568
32.0
1.09
ND

0.526
27.4

3
'7.3

147
0.5
0.5
55

l'l

55

2
0.6
t t

60

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 2.9
ND

ND - 8.5
ND
ND
ND
ND

N D - 1 5
N D .  1 2

ND
ND
ND
ND
ND
ND

ND - 5.9
ND
ND
ND
ND

ND.  36
ND

N D .  1 5

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

ND
0.55 - 14
1.2  -  50

ND
2.3  -  t4
2.5 - 380
l t - 680

ND - 0.58
N D - 2

1.3 - 220
ND - 2.5

ND
ND - 1.2
8.1 - 84

S€Ei-vola tile Organic Compounds

0/45
U45
3t45
ol45
0/45
0/45
ol45
0t45
ol45
3/45
0/45
0145
0/45
0/45
4/45
ot45
2/45

t1/101
105/10'7
l01lt07
on07

107/t07
t0'7/t0'7
0/t01

107/10'7
101 01
10J/107
56401
4/107

1,07 401
4/10'7
0^07
2^07

101t107

I:\PorlOaHadVlhSdHHR C.\
.&j-Pon7thsl_br5clin._Lo!'Dysdd-d.xls
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TABLE 4-1: Summary of Chemicals Included in the Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 rnd 2277 Seventh Street
Oakland, California

LBNL 1995
Backgmund

Concentratioos t

95% UCL ofOn-Site

C-oncenhations 
b

(mg/kg for soil; mg/L
for gmundwate{

On-Site
Deteation Fr€quency
(Detectiors/Samples

No
No
No
No
Yes
No
No
No
No
No
Yes
Ye6
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
No
No
Y€s
No
No
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
No
No
Yct
Yes
No
Yes
No

ND
ND
ND
ND

0.00896
ND
ND
ND
ND
ND

0.00284
0.0152

ND
ND
l.'D
N'D

0.00172
0.00132

ND
ND
ND
ND

0.01?0
ND
ND

0.00343
ND
ND
ND

0 . l l ?
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
0.0020'1

ND
0.00132

ND
ND

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
ND
ND
ND

ND - 0.35
ND
ND

ND - 0.05
ND
ND

ND - 0.022
ND

ND - 0.046
ND

ND - 0.029
ND - 0.019

ND
ND
ND

ND - 0.011
ND
ND

ND - 0.0026
ND - 0.002

ND
ND - 0.0012

ND

oladle Orglnlc Compounds

1,1,1-Trichloroethane

I , I -Dichloroethane

I , 1 -Dichloro€thene

ertiary Butanol (TBA)

1,2-Dichloroproparc

1,1,2-Trichloioethane

I , I ,2,2-TetractLloroednne
1,2,3-Trichlorcbenzene

I ,Z-Diohlorobeazene
1,23-Trimelhylbenzene
1,2-Dibromo-3-chloropropafl e
tert-Butylbenzene
Isopropylbenzene

1,4-Dichlorobenzene
1,2-Dibromoethare
I ,2-Dichloroethafle

2-p€ntanore (MIBK)

1,3,s-Trimethylbenzene

0/37
0/18
0t3'1
0/3'l
6/3'7
0/37
0/37
0/37
0/21
0/21
1137
3R',7
ot31
0/31
o/31
ot31
3/31
t/3'7
0n8
o/21
0t2l
o/zl
2/37
o/37
0t37
5t3'1
0/31
ol2t
0/2r
9U
0nr
0/21
3/21
0/21
0/21
5/21
0/21
4/31
0/3'1
4t2l
4t2l
0nl
0/21
0/21
ll31
ot31
o/3'7
!18
lD l
oDl
t/31
0/37
o/21

t:\Pd0a&hnalVihSt\HHRA\
e&iPotTttst-brs.iiE-lnuySmd-rev.xls
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TABLE 4-1: Summary of Chemicals Included ir the Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 and2277 Seventh Street
Oakland, California

95% UCL ofOn-Site
Concentrations b

(mg/kg for soil; mg&
for groundwater;

LBNL 1995
Background

Concenhations'

On-Site
Detectio[ Frequercy
(Deiections/Samples

No
No
Y€s
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Ye.
Yes
No
No

Yer
Y6
No
No
Ye6

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
Ye6
Yes
No
No
No
No
No

ND
ND

0.00191
0.00626

ND
0_0626
0.0108

ND
ND
ND
ND
ND
ND
ND

0.00296
0.0174

\D
ND

0.617
66.9
ND
ND
5.70

ND
ND
ND
ND
ND
ND
1\'D
ND
N'D
ND
ND
ND

0.0856
ND
ND

0.0394
ND
ND
ND
ND
ND

0.167
0.335
ND
ND
ND
ND

ND
ND

ND - 0.013
ND - 0.015

ND
ND - 0.65
ND -  0 .13

ND
ND
ND
ND
ND
ND
ND

ND - 0.01I
N'D - 0.13

ND
ND

ND - 4.6
ND - 600

ND
ND

ND - 7.1

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

ND "  0 ,18
ND
ND

ND - 0.081
ND
ND
N'D
ND
ND

ND - C.39
ND - 0.76

ND
ND
ND
ND
ND

Orgadc Componds (cont'd)

1, 1, 1,2-Tetrachloroethane

0t2l
0t31
2/37
5/21
ODI
8/37

0/21
0/21
0/37
0l2l
0nl
0/18
0/18
2t31
u3'7
ot3'7
o/3'7

tl/36
t6t33
0/31
0t3l
'7/31

0/13
0/13
0/t3
0i l3
0/13
0lt3
0/13
0i l3
0/ t3
0/13
0/13
0/13
6^3
0/13
0/I3
6/t3
0/13
0/13
0/13
0/13
0/t3
5/t3
6/t3
0/t3
0^3
0/t3
0^!

l:\Porlorkhd\7thSt[lHRA\
.&iPor.7&Slbas!li!e Llmysod-rcv-xls
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TABLE 4-1: Sunmary of Chemicals Included in tbe Risk Assessment
Future Port ofOakland Field Support Services Compler
2225 and2277 Sev€trth Street
Oakland, California

LBNL 1995
Background

Concentations o

95oZ UcL ofon-site
Concentrations !

(mglkg for soil; mgll
for goundwater;

On-Site
Detectiol Frequency
(Det€c{.ions/Samples

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

Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yet

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

0.00609
ND
ND
ND
N'D
ND
ND
N'D
ND
ND
ND
ND
ND
ND

0,00152
ND
ND
ND

0.0008,14
ND
ND
ND
ND
ND
ND
ND
ND
ND

Orgrnic Compounds (cotrt'd)
0/13
0/13
0/t3
0^3
0/t1
0t1.3
0/I3
0/t3
0/13
0/t3
0/13
0/13
0n1
0/13
0/t3
0n3
0^3
ol13
0^3
on3
olt3
ol13
0t13
l /13
0/13
0/t3
0/t3
0n3
0/13
0/13
0/13
0n3
0/13
0/t 3
0/13
0/13
0/13

0/23
0/23
0tz3
I t23
0/23
0/23
0t23
0t23
0tz3
0/23
0/23
0/23
ot23

ND
ND
ND
ND
N'D
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 - 0.002I
ND
ND
ND
ND
ND
ND
ND
ND
ND

l:VorOrkr.d\TthStVtHRA\
e&iPortTthst_hselift _Loany$d_rcv.xls
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TABLE 4-1: Summary of Chemicals Included in the Risk Assessment
tr'uture Port of Oakland Field Support Services Complex
2225 and 2277 Seventh Str€et
Oakland, California

LBNL 1995
Backgoulld

Concentrations "

95% UCL of Or-Site
Concentrations b

(mgA<g for soil; mg/L
for groundwater;

On-Site
Detectiotr Frequency
(Detections/Sampl€s

No
No
No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Y€c
No
Ye.s
No
No
No
Yes
No
No
No
No
No
No
Ye8
No
No
Yes
No

olatil€ Organic CoBpounds (cont'd)

1, 1, 1,2-Tehachloroethane

0D3
0/23
o/23
0/23
0/23

t/23
0/23
t/23
0t23
lt23
0t23
0/23
0t23
0n3
0t23
0t23
0n3
0D3
'7 /23
o/23
o/23
o/23
o/23
o/23
oD3
423
0t23
0t23
0t23
0t23
0/23
0/23
t/23
0123
tD3
0t23
0t23
0tz3
I t23
an3
0/23
0t73
0t23
0/23
0t23

0/23
0D3
t/23
0/23

I , I -Dicldoroethane

I ,l -Dichloroethere

I , I ,2,2-Tetrachloroethane
1,2,3-TrichlorobeDzene

1,2-DichlorobeDzene
1,2,4-Trimetlylbenzene
1,2-Dbromo-3-chloropropane

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
N'D
ND

ND - 0.1?
ND
ND
ND
ND
t\'D
I\D

ND - 0.00?3
ND
ND
ND
ND
ND
ND

ND - 0-0014
ND

ND - 0.0021
ND
ND
ND

l\'D - 0.0016
ND
ND
ND
ND
ND
ND

ND - 0.00057
ND
ND

ND - 0.0022

ND
ND
ND
ND
ND

0_00215
0.000773

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

0,0008,14
ND
ND
N'D

0,000475
ND
ND
ND
ND
ND
ND

0.000400
ND
ND

0.000538

I:VortoaHard\7thSt\HHRA\
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TABLE 4-1: Sumrnary of Chemicals Included in the Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 aD.d 2277 Seventtr Street
Oakland, California

95% UCL ofOn-Site

Concenfiations !

(mg/kg fof soilj mg/L
for groundwater;

LBNL 1995
Background

Concentrations '

OD-Site
Detectiotr Frcquercy
(Detections/Samples

ND - 520.1079
ND - I l4.l

Notes:
'The mnge ofconcenhations ofall on-site samples (at all deptlB) collected dudng the March 2002 Phase U ESA by Ids E[virortrnental-
! Conesponds to the 95% Upper Confidence Level (UCL) ofthe arithmetic meaD calculated by assuming lhat chemicals reported as nondetect (ND) are

present at one-halfthe analytical detection limit as recofimended by the USEPA (1989), field duplioate saflples were considered for quality assurance

purposes only, and are not included in the calculatiors.

" S€e Section 4.0 ofthe report and Table 4.2. As listed in Lawence Berkeley National Laboratory (LBNL) Envitonrnental RestoEtion Proglam, UniveFi

ofCalifomia, Berkeley. 1995. Protocotfor Determining Background Concentrations of Metols in Soil al lawrence Berkeley National I'abotatory '

Berkeley, California- August.
d Chemicats were included in the risk assessment ifthey were detected, wilh the exception ofmetals. Ody metals deetected ifl soil above

background conccntrations were included in the isk assessmetrt, If the 95% UCL is greater than the maximum detectcd concentiation,

the maximum detected concaltBtion i3 used for screenilg purposes.
' TPH evaluated usitrg dete.ted individual related conshtuents.

l:\Pororkl.odvlhSi[IHRA\
e&iPorrftSt_bar.lirc_t$nysud rcv.xls
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TABLE 4-2: COMPARJSON OF DETECTION LEVELS OF METALS IN SOIL TO BACKGROUND CONCENTRATIONS
Future Port of Oakhnd Field Service{ Compler
2225 and 2277 Sev€Dth Street
Oakl.nd, California

Raferences:
lris Eovirc ne d. 2U)2. Phase II Envi'on nental Silt- Asses$,eit, Fuh/re Po FieU Suppo.t Setaicet Conde\ 2225

& 2277 Seventt Sfeet, Potl ofoaklend, Oatlou\ Catifonta. Oakla!4 Califomia. June r 1-

LawEDce Berk€ley National LsboBtory (BNL) EnviroDnental R€s0ontion Proglllr! U vetli9 of Calitornia, Berkeley-

1995. P.oto.rlfd Detemi,iry Ba.*grou'd Concestdtiant of MetaLt in Soil at latu"ekce Be*eley National

Iaborutorr . Befteley,Califomia- Angusr **This doonnentincon€tdyp€senis ils ou/n {aristical

evalMtion. Th. 95% UCL (Wp€r coDfiddce limit) of tbe rucan pr€sentld a, back€'ound da(! was calculahd udng drc

mcrn ald standad deviatiotr presencd by LaNL in the docun€nt, howewr, and presenlEd along witb LBNL'S 95%

UTL (upp€r tolennce lirnit).

Not.3:
u CorrEsponds to the 95% Upper Confidence Level (UCL) oftie arithmetic mean calculat€d by 2lsumidg that

chemicals reported as non{etect (ND) are present at one-halfthe anal}'tical detection limit as recomrnended by

the USEPA (1989). Field duplicate samples were consjdered for quality assurancc purPoses only, and arc not

inchlded in the calculations.
- = No data available.
NA = Not applicable.
ND - Nor detected.

Chetltical

Colluvlum & Ftll Background
(LBNL, 1995)

Ph{s€ II ESA
(Irir Environmental,

200?') 95Y. UCL within
Backgrcund?

95% UCL Conc€ntratioir
(in pprn [rns,&g])

95% UIL Concenb-ation
(in pprn [ms.&s])

95% UCL Concentration
(mCr(C)'

A.nt|mony

Barium
BEryllium
Cadmium
Chromium
Chromium (HeMvaled)
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
S€l€nium
Silv€r
Ihalliwn
Vanadium
7,inc

3.0

r41
0.5
0.5
55

1 7

l4
0.2

64
z.o
0.6
t l
54
60

5.9
14.0
359
0-9
1 .5
9l

22
60
l 5
0.3

t20

t . 7

78
92

2.32
41 .9
60;7
ND
2.4s
25.0
ND
6.58
47.7

0 .119
25.0
32.0
1 .09
ND

o.526
27.4
63.6

Yes
No
NA
NA
No
Yes

NA
No
No
Yes
NA
Y€s
Yet
NA
Y€s
NA
No

l\Ponoatl$l(h7ft SnHHRA\Ttl 4-2 C.ntlri$nBlcl(gloldM.Lls-B:15 Page I of 1 IRIS EIWIRON}IENTAL



,12z-2e:'E.t9
l

_
l

=

a
a

m
o

s
€

F
 

e
 

F
 

F
 

F
 

r
 

6
 

F
r

 
F

 
€

 
\o

6
\o

.o
€

 
€

_
6

E
E

rE
=

$
€

^;r=
E

x
rQ

n
S

S
F

$
s

iE
E

::E
s

 
$

E
F

a
;$

'=
3

-* 3
3

 =
:

..:-.:E
E

6
E

.:;;;;:i3
i5

::E
:3

:: 
;:5

:;:::E
:! 

:5
 

=
:

e.lnos

S
R

a e R
 a i H

 e I i e ' c E
 I E

 E ; i ! E
 $ $ s s r $ x $ $ t E

 m
 X e R

 g E B F
srm

os

E
a

^
- 

E
 : 

b
f

:9
 

*=
-b

6
3

8
3

3
E

5
6

3
3

3
3

3
3

6
E

s
E

6
5

6
3

S
3

3
5

3
3

 
E

E
B

e
3

3
-8

F
8

5
 

?
6

et:u*eese:ies:*H
+

iE
nte*:l=

si 
s$T

F
g:H

s=
l! 

3s
z

z

e
.In

o
s

F
€

 
A

€
€ o

 
o

 
o

 
o

 
o

 
- 

- 
<

) o
 

o
 

<
) o

 
6

c
 

<
) o

 
o

 
a

 <
j Q

Q
 

<
)c

 
a

a
 

Q
 Q

 o
 

a
e

 
e

 
e

e
F

r
t:lr!::rrrL

ir 
lll l! 

!:r lir :l] r,i,r ur o
r L

ir lir !:.r u
r u

r t! 
u

l E
l r! 

rl 
o

.l rl 
o

l t4
 !l 

o
l!ld

 
!! 

d
l! 

! 
l!E

lrl 
lr'1

 
lr! p

r 
:;;

6
6

 
-?

F
 

o
 

.'' o
=

6
 F

6
 

=
 -o

 
- 

;i<
 

ija
 

d
 

-
;

-
F

r
F

:
F

€
-

f
6

-
€

\
.

)
d

6
-

6
 

ri6
 

-.,i +
 

e
i q

i 6
 

6
i l 

d
t.-j; 

i 
.i 

; 
..i .n

 .i 
.i 

.i 
..i ..i rj- 

* 
i 

--j 
..i d

6
i 

d
i.n

 
F

l.:..1
.i.J 

i 
ri 

n

$m
os

::€
-:E

:=
1

4
:tft--e

te
----f.-t 

2
-^--t---2

- 
2

2
 f.

g
E

3
;q

 Y
!o

3
3

 
3

3
 

3
8

3
 

S
 

3
 

5
3

 
8

8
8

8
 

3
 

S
S

E
S

 
8

3
8

 
3

4 r+
 * ; -i * o fi fi * A

 s fr se +
 i A

tE
 I R

 & + t *r { 
t E

 * g F
 : * * * ; s

F
IF

'6
C

'3
$

tl' 
o

F
e

F
 

o
F

! 
6

;r
;;r

;;
q

iE
 

r
i 

r
 

'o
; 

h
;

z
z

 
z

7

acrnos

E
i?

a
z

n
 E

-

3
s

3
3

3
3

8
3

3
 

3
3

3
 

3
s

A
 

s
 

S
S

s
B

 
I 

B
S

A
S

$
 

3
S

$
A

+
'i i i" ,: il d, 'i., il il s !l r.r !i., s 3 ri ,i !,r s !,r 3 i f i ,l S

 fi S
 

fi 6 n d ir g ,r e !'r E
 4

=
 E

 +
 h R

 f 
R

 G
 5 z g S

 I 
z z li E

 ; 
z ri z B

 S
 E

 3 . 
S

 . 
; 

; 
=

 3 I 
- 

F
 R

 ; 
I 

€
;;+

d
d

+
.i.j+

 
.i;+

 
-

i;n
 

+
.i 

F
ia

i .i 
..i 

o
i 6

€
F

F
 

E
v

is
€

\o

z
z

 
z

7

eam
os

--*--t---A
-t-r,r,r--L

tt,----e
-2

 2-- - -l-^-2
- 2

t. r.;

gA
E

€i
z

z
 

z
z

3
3

 
e

3
 

3
3

3
 

3
 

€
 

3
E

 
3

6
3

3
 

3
 

3
3

S
3

 
3

3
S

 
S

H
*t*6

t**+
tB

:H
::f 
*E

ttt5
H

F
*;h

t tH
*H

B
tg

H
g

;+
e

a
 

F
F

 
€

F
F

.
.

 
e

 
@

j
 

€
F

'o
F

 
h

acm
os

--*--"*-- 
g

--**I"--i"2
'- 

^-2
-2

*----t-**-- 
2

2
 2

;

ia
;ig

E
e

E
E

tr
fi ,i d

., 
n

 J
., il il il il S

 ri 'i., r'i -<
 -<

 i 'i i, <
 f<

 t,'i"1
1

': 
<

:<
 

;''l':';'i 
.<

r r!E
ir-

a
 a

 o
 o

 A
 A

 o
 a

 A
 Z

d
Z

 
A

A
 

d
A

 
z

A
 

z
 

5
 6

 5
 6

 5
 Z

 6
 6

 6
 o

 6
6

6
6

6
h

6
'i

6
|

'l
 

6
'-

6
 

6
h

6
 

6
 

6
h

h
6

 
b

ci 
ci 

.i 
.i 

c.i .i 
.i 

ci 
.i 

d 
6i 

ci 
.i 

.i 
.i 

.i 
.i 

.i 
.i 

..i 
..i 

.i 
6i 

ci 
.i 

6i 
.i 

N
 

.i 
.i 

.i

.rrn
o

s

l-; i:f
!E

tF
EE
e

-
d

-
-

a
-

!
o

o
e

o
o

d
o

o
c

o
o

o
e

O
a

a
 

O
O

e
e

e
e

q
q

q
q

Q
 

?
?

q
5

 ',1
 d

 
d

 
d

 
"lE

 
u

\ ',1
 d

r H
 

q
r n

!r 
n

',rd
 

Il\d
 

u
.r tL

 u
rtlrd

 
n

 
d

 
d

d
r 

rr 
d

 
cr trr u

! q
) 'n

tL
.ir 

r'r tA
 

d
 

q
l

G
=

F
R

=
-8

9
=

=
5

*E
-H

E
=

-=
5

5
s

€
4

3
F

-E
 

=
 n

;x
 *R

;F
s

i 
e

 
R

R
; 

a
-i 

o
i.i 

F
.j 

-i.i 
..j+

 
a

 
F

; 
-.1

@
.i{ 

-: 
- 

-:o
o

i-: 
o

i.i.r 
4

 
-\o

 
e

i o
i-.j..js

is
! 

j 
F

 
F

e
.m

o
s

$
.-ttfrttt-2

2
 ^^ f,;

b
,<

; 
d

.=
,e

; 
F

z
2

s
5

8
8

8
8

3
8

3
3

5
 

8
8

8
 

3
8

3
 

3
3

3
5

8
3

5
8

 
E

 
3

 
€

S
u s s g it e s g p 4 i t * B

 s t * * g > H
 H H H s H

 H H tattrftlz,zf' 
4E

::F
;@

r
-

;€
-

-
 

a
;r

 
;r

r
 

-
;;-

j6
-

:-
:F

r
 

r
 

F
 

€
.i

o
cm

o
s

la
 

^
s

:
e

 3
 e

 5
 3

 3
 6

 3
 3

 E
 3

 3
 e

 3
 3

 6
 A

 3
 3

 3
 3

 8
 3

 A
 3

 3
 5

 3
 

3
e

 
S

 
4

E
+

B
*$

s
e

te
e

S
s

g
H

H
H

H
H

H
H

:H
R

'H
H

H
P

 
g

g
 H

H
*:ttttH

tr H
H

* 
; 

F
 

* 
F

 
F

 
-; 

.i 
F

 
: 

F
 

F
 

F
 

.i 
F

 
.i 

d
 

ri 
F

 
E

 
r 

r 
€

 
r 

F
 

e
 

i 
F

 
.o

* 
ri 

F
F

8

52

Ee
- 

e
 

H
 E

. 
E

,,g
E

 
E

!sq
!tE

! E
u

 ?
i 

-*€
s*c€

.9
{ s 

!

9E
ari€i' 
s = € EF

g; 
i' i+

E
iB

F
* 

i E
E

 
i*E

 
€ft 
F

sE
 

E
 s €' cF

E
 

E
 s r;

zIz6ri,li)eF=
J

B
F

N
v

v
,a

-tisz
aE
E

g
9

 
E

!

9
! 8

t
c

ts
rE

E
IE

E
S

E
H

E



2zz

z>
 

.-,j 
!)

;5
i

1
E

 
F

E
; 

E
 

E
 

"E
S

* 
g

 
?

 E
;

9
 

F
 

6
 

g
U

s 
E

 e g
 ;E

E
 , 

; 
s c IE

sl 
A

 E
 a

 i€
S

 i E
 { i a

;*
!* 

f 
F

 
E

 
=

F
c

-

s$
 i E

;:€
E

l
E

F
 e

 E
sia

!€
f;

iE
3giiiE

E
E

E
F

€g;€E
iigE

E
E

E
; 

S
 * * F

 * E
 a

 H
 E

 +
g

F
 

o
4

<
 

U
n

 
U

 '.: B
l <

 
6

.v
)E

ri 
6

F
c

;

iiEQxE

P
P

E
+

::

3
S

: 
-i

=
-E
.B

d
F

; 
S

.E
E

E
\q

(
J

c s E
ss

g
 * g

$
E

H
 ; 

F
E

T
=

 = itt E
$

fi; 
i#

"$
S

ft*
E

 E 5
E

 $ g$
e

i 
b

.E
 a

^
*

g
! 

S
T

r c
H

i; 
E

#
 ?g

i
iF

 
IE

F
cR

E
E

 ig€
E

E
r;E

 $
E

€
?

s=
E

 E
E

 :E
 E

 E
€

 a

€+
i iF

firE
 

B
9E

 E sr;! g €in
E

l*F
F

g
l:t::-l

:trq9E€

e
o

n
o

s

g
E

-5

-g
-=

--E

*u
n

o
s

=
ris

iiX
5

a
rn

o
s

z
z

z
z

z
z

2

p
 i 

b
.i!

":F
E

E
g z

 z
z

z
z

z
 

7

a
a

m
o

s
z

z
z

z
z

z
 

z

!q
E

E
c

E
E

E
E

; z
z

z
z

z
T

2

ectnos
z

z
z

z
z

i

?
:!a

': P
e

z
z

z
z

z
T

z

z
z

z
z

z
z

T

E
E

:S
z

; i-
z

z
z

z
z

z
T

ecrnos
z

z
z

z
z

z
2

=
3€E

 
i5

E
F

i;f
z

2
z

2
z

z
 

z

erm
os

z
z

z
2

z
z

z

3
; s

 5
'a

i.; 
E

 * e
: 

F
 ,.e

 a
d

g
 

E
 g

 F
F

,
z

z
z

z
z

z
z

a
Jm

o
s

z
z

z
z

z
z

2

e
iia

.tg

A
E

E
E

i
.E

F
I+

E
z

2
z

z
z

z
 

2

3
..rn

o
s

z
z

z
z

z
z

"
z

'X
:;"3
d

€
 

F
=

]e
z

z
z

z
z

T
z

a
$

n
o

s
z

z
z

z
z

z
z

a
o

z
z

z
z

z
z

z

()o
z

z
z

z
z

z
2

E(J

' 
E

e
F

E
,"i{3

5
i

zzUt-4FQUFi!I'l 
6

F
"g

*a1
i

t3=
a

H
E

i
9

:;
E

 5
E

e
 ! g

t
A

E
IE

E
IE

€
lE

*!



Oakland, California

ParaDreter Symbol Commercial Outdo016 Unlts Source

Soil Parameters

Average soiygroundwater lempeiature

Depth below grade to top ofcontamination

Thickness of soil shatum A

Depth below grade to bottom ofcontamination

Depth to groundwater

Soil stratum A SCS wil tlpe

Str-atum A soil dry bulk deffity

Saatum A 6oil total poro8ity

Shatum A soil water-filled porosify

Stratum A soil organic carbon fractiol

G r o u n dw a t er P dr amete r s

Depth below grade to water table

Thickfless of soil statum A
SCS soil type direcdy above water table

Building Parameters

Depth below grade to bottom of eoclosed space floor

Enclosed space floor thickness

Soil-bldg. pressure differential

Bas€lhe methane plessure differedtial

Methatr€ predsurc diffdential with engineeritlg conhols

Enclosal spaee floor length

Enclosed space floor width

Enclosed space heigirt

Floor-wall seam crack width

hdoor air exchange mte

Area ofBuilding Over Plume

Trench Pafameters
Depth of Trench

Width of Trench

Lengtb of Trench

Default Surface Wind Speed

Trench factor

Ts

L1

hA

Lb

Ls*

NA

L!

DP
BMuo
Muo,*

LB

wB

HE

ER

D
w
L

Lwr

hA

l 6

t 5

211
213
LS

| ,70

0.36

0. l4

0,0014

2t3
2t3
LS

t )

t 5
40

15000
0

22860
2114
488
0.10
0.80
100%

NA
NA
NA
NA
NA

I J

t )

259
259

LS

r.70
0.36

0.14

0.0014

259
259
LS

l )

l 5
40

15000
0

72860
2t34
488
0_20
0.80
100%

100
150
400
2.25
0.1

0c

cm

cm

cm

cm

, 1gem

cm3/cm3

cm /cm

de

cm
cm

cm

cm

g*'-{
dn"-J
do"-J

cm

cm

cm

cm

1,ftr

cm

cm

m/s

I

Conservative Estimate

Conservative Estimate

Consewative Estimate

Conservative Estimate

CoNewative Estimate

2
2
2

Con6err'ative Estimate

Conservative Estimate
Conservative Estimate

Default fiom I

Default from I

Default from I

Default from 3

E[ginecring judgemert

Sire-specific

Site-specific

Default fiom I

Default from I

Default fiom I

Default from I

Engine€.iing judgement

Engineering jud8Emsnt

Engineering judgement

Engineering judgenetrt

Encineerinc iudcemeflt

TABLE 5-2: SITE-SPECIFIC PROPERTIES
Future Port ofOakland Field Support Services Complex
2225 snd 2277 Sevetrth Str€et

LS = Loamy Sand.
NA = Not applicable.
l, USEPA, 1991, User's Guid.efor lhe Johnson and Ettinger (1991) Model For Subsurface Vapor Intflsion Into Buildings.

Offrce ofEmergency and Remedial Response. Washington, D.C., September.
2. Site-specific value for Berths 23 and 24. Treadwell & Rollo Enyironrnertal and Ceolechnical Consultants. 2002 Revised

Hl)man Healfi Risk Assessment anil Methcne Hazard. Evaluation, Former Mobil Bulk Fuel Terminal, Port of Oadand

Benhs 23 and 24, Oakland, Califtrnia. October 7.
3. Little et al. 1992, Transport of Subsutface Contamtnants tnto Buiwings. Environ. Sci. Technol., Vol. 26, No. I I

I:\Porio0akl.nd\?thstUlHRA\c&j-PortTthstsselin€,1-odmysaad.-wns Page 1 of 1 IRIS ENVIRONMENTAL



TABLE 5.3: BASELINE AMBIENT AIR CONCENTRATIONS
FuturePort ofOakland Field Support Services Complex
22!5 and 2277 Seventh Street
Oeklfud, Crlifornis

Chemical

Resulting frorn Soit Cas (rng/rf) Resuttlng from Soil (mg/rf) Resulting from Groutrdwater (ng/nl)

Developm€nl FutureLatrd Use Developmeot Flrture Land Use Developmetrt Future Land Use

Od-Slte
Construction

Workers

Otr-Slte
Commercial

Workers

Otr.Slte
Intrusive
Workers

Or-Site
Con structlon

Workert

Otr-Site
Commercirl

Workers

On-Site
Intruslve
Workers

On-Site
Constructior

Workers

On-Stte
Commercial

Workero

Otr-Site
IDtrusive
Wbrkors

Yolrtile Orgrnic Compoutds
t , I -Dichloroethane

[ ,I -Dichloroethylme

1,2,4-Trimethylbenzene
L ,2-Dichloroethane
I 2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlorcbenzene
Chlorccthane
cis-1,2-Dichloroethylene
Diisopropyl ether
Ethylbenzene
Freon I ll
Isopropylbenzene (Cunen€)
Meihare
Methyl ten-butyl ethet
Naphthalene
n-Butylbenzene
N-plopylbenzene
sec-Butylb€nzene
IetsEchlomethylene
Ioluen€
trans- I 2-Dichloroethylene
Irichloroethylere
Irichlotolluorclnethane
Vinyl chloride (chloroethene)
Xylene!
Seml-Voletlle Compounds
2-methylnaphthalene
Acenaphthene

Benz(a)anthracene
Chrysere
Dibenzofuran
Fluorarfhene
Fluorene
Naphthalen€
Phenanthr€ne
Pyrtne
Petroleum Hydrocarbont
TPH-Diesel
TPH-Gasoline
Metrl6

Barium
Cadmium
Cobalt
Lead
MolybdeDum
Vanadium

NA
NA

9.67E{6
NA
NA
NA
NA

2.83845
NA
NA

6.56E-07
NA

5.38E-06
1.15847
823E-08
323F.42
3.56845

NA
62lE{6
3,42846

NA
432847

6;t2E47
t;78E47
3.87E47
3-03E-06

NA NA
NA NA

1.33E-05 3.81E-0'7
NA
NA NA
NA NA
NA NA

8.458-05 l . l3E-06
NA NA
NA NA

1.96E-06 2.62E-08
NA NA

1.61E-05 2.t5E-07
4_02WO1 5_398 09
2_46E01 3l9E-09
9.638-02 ll9E-03
1.06E-04 1.42E-06

NA
NA NA

l_85E-05 2.49E-01
I .02E-05 | 37LM

NA NA
2.66E-06 3.578-08

NA NA
2.01E 06 2.69E-08
5.32E-O',7 '7.l3E-09

I. l6E:06 l .s5E-08
9.04E-06 1 .2tE-01

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
NA NA
NA NA

NA
NA
NA
NA
NA
NA
NA

NA NA NA
2.29E+01 4.76E01 9.14E-01

2.42E-06
3.66E-06

NA

3.14E-06
2.94E-05
2.6',7E-O6
2.4tE-06

NA
NA
NA

2.52E46
NA

7.16E46
NA

3.19E-O6
t.67E44
1.04E-05
1.03E-05
8.43E46
2.63E46
2.94E46

NA
2.41E46

NA
NA

3.30E46

r.22E43
NA
NA
NA
NA
NA
NA

7,06E44
NA
NA

2.08E41
8.81E-03

NA
7.23E-06 9,69848
5.04E-06 t.46E47

NA NA
NA NA

9.36E-06 1.25E-07
r. l4E-05 1.17E-06
7.96E-06 1.07E-07
'7.208-06 9.64E-08

NA NA
NA NA
NA NA

'7.53E-06 1,01E.07
NA NA

2.14E-05 Z.E7E47
NA NA

9.53E{6 1.28E-07
| .77L0s 6.?08-06
3.11E-05 4.16E47
3.09E-05 4.14E-07
2.52E-05 3.3',7E47
?.868 06 1.05E-07
8.768-06 r.t',7E47

NA NA
7 .20F,06 9 .64E48

NA NA
NA NA

9.86E-06 r.32847

2.40E-04 6.21E-05
9.99E06 4.87E-05

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

'7.47E45 2.83E-05
NA NA
NA NA

4.998-04 8.30E-03
1.83E-04 3.5,F-04

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

NA
NA
NA
NA
NA
NA
NA

3.01E-04
E.37E-04
2.01E-03

1.39E-03
'7.24E-O4

NA
1.50E-03

NA
1.47E-03
7.83E-03
t.338-04
1.20E-03

NA
3.43E{1

NA
3.22E44
l.3lE-03
4.01E-03
4.66E 03
5.50E{3
9.7'7E-O4
2.26F44
3.22E43
1.04E43

NA
t.47E42
r.02E-03

8.15E-03
NA
NA

NA
NA
NA
NA

r.86E-03
NA
NA

l . l 8E -01
2.09E-O2

9,01E-06 3.01E-04
2.50E-05 8.3?E-04
6,008.05 2.0rE-03
1.66E-06 5.568-05
4.16E-05 1.39E-03
2.16E-05 

'7.24E-04

NA NA
4,488-05 t.50E-03

NA NA
4.398-05 1.47E 03
2.34F-04 7.83E-03
3.97E-06 1.338-O+
3.58E-05 l.20E 03

NA NA
t.02F-02 3.43E-01

NA NA
9.62E-06 3.228-04
3.90E-05 l.l I E-01
1.20E-04 4.01E-03
1.39E-m 4.668 03
1.64E-04 5.50E-03
2.92E-05 9.17E-04
6.76E-06 2.26E 04
9.638-05 3.22F.03
3.10E45 1.04E-03

NA NA
4.40E-04 t.47E-02
3.05E-05 1,028-03

2,448-04 8.15E-03
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

NA
5.5?E45 1,86E43

NA
NA

3.52E-03 l . l8E-01
6.24E-04 2.098-02

NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

Notes:
NA = Not applicable

I:\Pdo.Hedvdsr\HgR^\c&J'-Pon7ths1_baelirc L@hr6dd Ev.xb Page I of I IRIS trITWIRONMENTAL



TABLE 5-4: SITE DEVEI-,OPMENT AMBIENT A]R CONCENTRATTONS
Future PortofOrkland Fi€ld Support Servites Compl€x
2225 and 2277 Seventh Street
O.kland, C.lifornh

Chrmical

Resultlng from
Soil Grt
(ng/mr)

Resultlng from
Soil

(ng/In3)

Resultirg from
Gruundwater

(mglm')

Or-Site Commerc|rl
Workers

OrLSlte Commercirl
Workeru

On-Sit€ Comm.rcial

9olatile Organic Compoundi

I ,1 -Dichloroethgne

I ,I -Dichloroethylene

1,2,4-Trimethylbenzene

I ,2-Dichloroethane
I ,2-Dichloropmpane
1,3,5-Trimethylbenzen€

Benzene
lhlombenzene
:hlorcethane
ris-1,2-Dichlorcethylen€
Di-isopropyl ether

Freon 113
Isopropylb€nzene (Cumene)
Methan€
Methyl tert-butyl ether
Naphthalene
n-ButylberEefie
N-propylbenz€.e
sec-Butylbenzene
T€nachloroelhylene
Toluene
trans-1,2-Dichioroethylene
Iichloroethyl€ne
Irichlomfluoromethane
Vinyl chlodde (chlometh€n€)
Xylenes
S€mi-Volatile Compounds
2-methylnaphthalene

Benz(a)snth€cene
Chrysene
Dibenzoftlran
FlrorEnthene
Fluorelre
Naphthalene
Phedanthrene
Pylene
Pefiolenm Hydrocarbont
TPH-Diesel
TPH{asoline
Metels

Barium
Cadmiurn
Cobalt
Lerd
Molybdenun

NA
NA

l. l?E-05
NA
NA
NA
NA

8.45E.05
NA
NA

1.96E{6
NA

l.6lB-05
4.02F4'7
2.46E41
9.63E-02
1.068-04

NA
NA

1.85E45
1.02845

NA
2.66E46

NA
2.01E{6
5.32E-07
t. l6E{6
9-04E{6

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
4.29E{l

NA
NA
NA
NA
NA
NA
NA

NA
7.71E 06
4.42E-06

NA
NA

9.36E-06
1,03E-05
1.96E-06
7.20E46

NA
NA
NA

NA
2.t48-05

NA
9.53E-06
1.58E 05
3.1!E-05
3.09E-05
2.528-05
?.86E-06
8.768-06

NA
'7.20E-06

NA
NA

9.86E-06

2.t5E-04
8.848-06

NA
NA
NA
NA
NA
NA

6.68E-05
NA
NA

4.49E-04
1.65E-04

NA
NA
NA
NA
NA
NA
NA

3.52F46
r.00E-05
2.23E45
9.25E-O7
l-78E-05
7.93r.06

NA
l-90E-05

NA
t.97845
9.53E45
t.38E-06
).35E4s

NA
3.61843

NA
732E46
2.20E45
4.34E45
4.62E45
5.90E-05
1.04845
2.80E{6
3.55E-05
l.t9E45

NA
1.93E44
1.08E45

7.87E45
NA
NA
NA
NA
NA
NA
NA

3.13E45
NA
NA

1.58E.03
3.13E44

NA
NA
NA
NA
NA
NA
NA

Norcs:
NA = Not applicable
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TABLE 6-1; TOXICITY VALIJIS OF TIIE CIIEMICALS OF POTENTIAL CONCERN
Future Port ofOakland Field Support Services Complex
22ZS ̂nd 2277 Sewnth Street
Oakland, California

Chemical

Crncer Slope Frctor (CSF)
(mslkedaYjl

Chronic Noncucer Reference Dose (RID)
(mg/ks-dry)

Inhrlation Source Oral Source Inhahtior Source Orsl Source

Yolrtile 0rganic Compoundt
I ,1 -Dichloroethaoe

I , I -Dichlorcethylene

L 2y'-Trirnelhytbenzene
I ,2-Dichloroethane
l ,2-DchloroFopane
l,3,5.TrirnethylbnEene

lenzene
lhlomb€nzene
:hloroethane
:is- 1,2-Dichloroethylene
Di.isopropyl ether
Ethylbenzene
F eon 113
tsopropylbenzene (Cumen€)
vlethane
Methyl tert-butyl ether
$aphthalen€
r-Buqlbenzeoe
!-propylbenzene
iec-Butylbenzene
Ietrachloroethylene
loluene
rans-1,2-Dichloroethylene
Irichloroethylene
Irichlorofl uoromethane
ViDyl chloride (chloroethene)
t(yledes

lemi-Volatile Compourds
l-rnelhylnaphthalene
4.cenaphthene
\nlhacene
len4a)anthracsne
lhrysene
Dibenzofumn
Fluoranthene
Fluorene
llaphthalene
PheMnthrene
Pyrene
lletals

Barium
:admium
lobalt
:opper
Lead
\4olybdeDum
Vanadium
Zirc

5.70E-03
1.758-01

NC
7.20F'02
3.608{2

NC
NC

r.00E-01
NC
NC
NC
NC
NC
NC
NC
NC

1.80843
NC
NC
NC
NC

5_,t08-01
NC
NC

l _00E-02
NC

2-708-01
NC

NC
NC
NC

3.90E41
3.908-02

NC
NC
NC
NC
NC
NC

1.20E+01
NC

1.50E+01
NC
NC
NA
NC
NC
NC

I

3
I

I

I

I

I

I

I

I

I

3
I

I

I

I

I

I

I

I

1

1

I

I

I

I

I

I

I

t
I
I
I
I
I
I
I
I
I

I

I

I

I

I
j

I

I

I

5.70E{3
6.00E41

NC
4.70F-02
3.60E-02

NC
NC

1.008-01
NC
NC
NC
NC
NC
NC
NC
NC

1.E08-03
NC
NC
NC
NC

1j08{l
NC
NC

1.53E 02
NC

2.70E-01
NC

NC
NC
NC

120E100
1.208-01

NC
NC
NC
NC
NC
NC

1.508+00
NC

3.808-01
NC
NC
NA
NC
NC
NC

I

3
I

I

I

1

1

1

1

I

t

3

I

I

I

I

I

I

I

I

1

I

I

I

I

I

I

I

I

I

I

I

1

I

1

I

I

t

1

I

I

I

I

I

J
I

I

I

1.438-01
2.00842
1,708-03
1.40E-03
l-l4E-03
1,708{3
1-00E-01
1.71E-02
2-868-01
8.578+00
1.08-02

2,008-01
5_?rE-0 t
3.00E+01
1.148-01

NA
2.29E+00
2.57E-03
1.00E-02
1.00E-02
1.00E-02
1.008-02
8.51F-02
2.00E.02
1.71E 0 l
3.00E41
2.86E42
2.00E-01

2.57F43
6.00842
3.008{1
3.00E{2
3,008-02
4.008{3
4.00E{2
4.00E{2
2.57E-03
3.00E-01
3.00E-02

8.57E-06
1.43E-04
5.71E-06
6.00E-02
3.7rE-02

NA
5.008-03
7.008-03
3.00E-01

l €
3a

3f
3 f
4a
3a
3a

3.

rb
2
lb
4a
JA

j

JA

2a
JA

2
I
4
4
3
4
3 r

3c
tb
3a

1
lb

4^
4a
4a.
l b

l
l b
3a
3b

1.00E-0'l
9.00E-03
5.00E-02
3.00E-02
1.148{3
5.00E-02
1.00E-01
3.00E-t)3
2_00842
4.00E-01
1-0E42

2.008-01
1.008-01
3.008+01
1.008-01

NA
8.60E-01
2.008 02
1.008.02
1.008.0?
1.00E42
1.00E42
2-00E-01
2.00E42
6.00E43
3.00E41
3.00E43
2.008+00

2.00E{2
6.00E{2
3.00E{1
3.008-02
3,008-02
4.008-03
4,008-02
4.00E.02
2,00E-02
3.00E-01
3.00E-02

3.00E-04
'7.00E-02

1.00E 03
6.008 02
3.70F.42

NA
5-008-03
7.00843
3.00E41

3e
3
3
J I

J I

4
3
3
3
3B
3

3

:
3
2
3

2
3
4
4
3.
4
3
4
3
4
2

3
3
3
I

3a
3
4

3
3
3
5d
3
3
3
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TABLE 6-1: TOXICITY VAI,UES OF THE CHEMICALS OF POTENTIAL CONCERN
Future Port ofOakland Field Support Services Complex
2225 antl2277 Seventh Street
Oakland, California

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

NC - Not considered to be a carcinogen.
a Route-to-route exhapolation.
b This value has been converted fiom an RfC value (units: mg chemicaVnl air), assuming a 20 rt'/day inhalation rate

and a /u Kg body wergnr.

" Surrogate value - assumes toxiciry for ethyl ether
d This value was withdrawn ftom the lntegrated Risk Information System Database. Value obtained from USEPA 2000.

" Surrogate value - assuines toxicity for naphthalene
r Because the USEPA has not developed an RfD for this chemical, the noncaacer RfD for pJrene is used as a surrogate value.
g Surogate value - assunes toxicity for anthracene
I 'fhe RD for cadmium is estimated for cadmium exposure in food.
'The RfD for copper is based on a drinking water standard of 1.3 mg/L.
j Lead exposure is evaluated using CaVEPA s LEADSPREAD Model. See Section 6.3

Sowces:
1. Califomia Environmental Protectiotr Agency (CaVEPA). ZDll.Toxiciry Citeria Database. Maintained ouline

at www.oehla,org. Office of Environmental Health Hazard Assessment (OEHHA)

2. United States Envionmental Protection Agency (USEPA). 1997. Health Efects Assessment Summary Tables.

FY 1997 Update. July. OIfice ofEnvironmental Health Hazard Assessment (OEHHA)'

3. United States Envirormental Protection Agency (USEPA). l}}l.Integrated Risk Information System Datobase

Maintained online by the USEPA.

4. NCEA. National Center for Environmental Assessment ftom Region D( PRG table.

Found at wwvr.epa. gov/regionO9/waste/sfutd/prgls4_06.htrn.

5. United States Environmental Protection Agency (USEPA) 1999. Region IX Preliminary Remediation Goals. October.
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TABLE 7.1: EQUATIONS USED TO CALCT]LATE CHRONIC DAILY INTAKES

Future Port of Oakland Field Support Services Complex

2225 and 2277 Seventh Streel
Oakland. Califonria

C " x B R x E F x E D
BW x AL"

C"xBRxEFxEd
BW x AT"

C , x T F , x B R x E F x E D
BWxAk

C " x T F " x B R x E F x E d
BW xAT"

BW xALc

C.x SAx AI x ABS x EF x EDx CF
BW x AT"

C . x I R x C F x E F x E D
BWxAfu

C , x I R x C F x E F x E D
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TABLE 7-1: EQUATIONS USED TO CALCULATE CHRONIC DAILY INTAKES

Future Port of Oakland Field Support Services Complex

2225 and 2277 Seventh Street
Oakland, California

Where:
ABS =

AIt =

BR=

B W =
CIr=
E D :
E F :

CDIde,D, =

CDI6. =

CDI*, p =

OIro., =

IRs =
IRw =

S A =

Absorption Factor [Unitless]

Soil to Ski! Adherence Factor [mglcm2]
Averaging Time for Carcinogenic Compoutcls [days]

Averaging Time for Noncarcinogenic Compounds [clays]

Breathing Rate [m 
3/day]

Body Weight ftgl

Conversion Factor ft g/mg]
Exposure Duration [years]
Exposure Frequency [days/year]
Chonic Daily Intake: Demal Contact [mg 

"5ooi"4 
/kg 666y *"igr't -daYJ

Cbronic Daily lnrake: Ingestion [mg 
"6o,;*1 

/ kg 5.6"..;ry,t -day]

Chronic Daily Intake: Soil Particulate Inhalition [mg c6o.i"d / kg bodr weight -day]

Chronic Daily Intake: Vapor Inhalation [mgr*;*/kg5"1r*r;ght-day]
Concentration of Chemical in Soil [mg,&g]
Concentration of Chemical in Water [mg/L]

Concentration of Chemical in Air [mg#]
Soil Ingestion Rate [mg/day]
Water Ingestion Rate [lite$/day]

Surface Area of Exposed Skin [cm 
2 /day]

Dermal permeability coefflcient (unidess)

Soil Paniculate-to-Ai.r Transfer Factor l(mglm3 Xmg^g)l

C - x S A x I ! x E F x E D x C F
BWxAti.

C * x S A x K " x E F x E D x C F

BWxAT"
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TABLE ?-2: BASELINE CHRONIC DAILY INTAKAS-CARCINOGENS
Future Port of Oaltrnd ndd Support Services Complex
2225 and 227? Seventh Street
Orklatrd. C.lifor .

ChemicNl

DeveloDment Phase

0n-Site Const.uction Wbrker

Soll Gas
Pathway

(ms/ks-day)

Soil Pethrxy
(nre/ke-day)

GrouDdwtter Pathw{Y
(rng/kg-dry)

Vepor
Itrhrlrtlotr

P4rtlculate
Itrhalatiotr

D€rmal
Cooiact

Ingeltion
Vepor

Idhrlatlotr
Dermal
CoDtrct

Vapor
Inhal|tiotr

Yoladle Organic Compounds
I, I -Dichloroethane
I , 1-Dichloroethylene
l,?,4-Tdmethylbenz€ne
I ,2-Dichloroelhane
I ,2-Dichloro?rolane
1,3,5-Trimethylbenzene

Benzene
Chlorobenz€ne
Chloroethane
cis- 1,2-Dichloroethyl€ne
Di-isopmpyl ether
Ethylb€nz€ne
Freon I 13
Isopropylbenzene (Cumene)
Methane
Methyl tert-butyl ether
Naphth.lene
n-Butylb€nzene
N-propylbenzene
sec-Butylbenzene
Tetrachlorcethylene
Toluste
tsars- 1,2-Dichloroethylene
Trichioroethylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)
Xy1€nes
Seml-Voletile Compoutrds
2-mEthylnaphthalene
Acenaphthene
Anthiacene
Benz(a)anthncene
Chrysene
Dibenzofuran
Fluoranthene
Fluorene
Naphthalene
Phcllanthrcne
Pyrene
Petmleum Ilydrocrrbotr$
TPH-Diesel
TPH-Gasoline
Metals

Barium
Cadmium
Cobalt
Copper
Lead
Molybdenum
Vanadium
Zinc

ND
ND
NC
ND
ND
ND
ND

3.80E-08
ND
ND
NC
ND
NC
NC
NC
NC

4.78E-08
ND
ND
NC
NC
ND
NC
ND

9.028-10
NC

5.20E-10
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND

ND
1.468-12

NC
ND
ND
NC
NC

1.608- 12
NC
ND
ND
ND
NC
ND
NC
ND

1.92E-t2
NC
NC
NC
NC

1.588-12
NC
ND

1.45E-12
\'D
ND
NC

NC
NC
NC

3.45E-10
3.06L10

NC
NC
NC
NC
NC
NC

NC
NC

2.818-08
NC

r.#E-09
NC
NC
NA
NC
NC

Not V@

ND
9.618-12

NC
ND
ND
NC
NC

1.06E-l l
NC
ND
ND
ND
NC
ND
NC
ND

t.27F,r l
NC
NC
NC
NC

t.05E-11
NC
ND

9.51F-12
ND
ND
NC

NC
NC
NC

3,41B-09
3.03E-09

NC
NC
NC
NC
NC
NC

NC
NC

5.5?E-08
NC

1.088-10
NC
NC
NA
NC
NC

NotVOC

NC
NC

ND
6.99E-l I

NC
ND
ND
NC
NC

7.70E-tl
NC
N'D
ND
ND
NC
ND
NC
ND

9.21E-11
NC
NC
NC
NC

7.60E-11
NC
ND

6.96E- l1
ND
ND
NC

NC
NC
NC

I.66E-08
t.41F.08

NC
NC
NC
NC
NC
NC

r.35E-06
NC

7.89E-08
NC
NC

NC
NC

Not VOC

ND
3.25E-09

NC
ND
ND
NC
NC

3.588-09
NC
ND
ND
ND
NC
ND
NC
ND

428E-09
NC
NC
NC
NC

3,53E-09
NC
ND

3-238-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

2.10E-08
2338-08

NC
1.818-08
3.01E'0?

NC
ND

3.33E-0?
ND
NC
NC
NC
NC
ND
NC
ND

792E-08
NC
NC
NC
NC

t.628-0'7
NC
NC

9.12E48
ND

|.nE47
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
N'D
ND

4.048-07
1.128-06

NC
?.46E-08
1.87E 06

NC
ND

2.018-06
ND
NC
NC
NC
NC
ND
NC
ND

4.328-07
NC
NC
NC
NC

1.31E-06
NC
NC

1.398-06
ND

1.98845
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
N'D

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
N'D

fr5lcl-;"J *t acr.nra io ncdio
NC = Not dsi.Lr.d . .4ino8.'.
Not vOC = Chni.d not volatiL.
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TABLE ?-2: BASELINE CI|RONIC DAILY INTAKES-CARCINOGENS
Future Port ofOakland Field Support Services Compler
2225 atrd 2277 Seventh Street
Oikland, Crlliornla

Chemictl

Future Lrnd Use

On.Site Comm€rclrl worker

Soil Gts
Pathway

(nrg/ke-dry)

Soil Pathwcy
(mdkg-dav)

Groundwater
Pathway

(me/kCday)

V{por
lnhalrtion

Particuldte
Inh{lrtio!

Dermol
CoDtact

Itrgestion
Vxpor

Itrhalrdon
Vapor

Inhrhtiot

Volrtile OIgatric Compoundc
I ,l -Dichlomethane
l, I "Dichloroethylene
1,2,+Trime6ylbeniere
1,2-Dichlorcethane
1,2-Dichloropropane
1,3,s-Trimethylbenzene

Benzene
Chlorobenxne
Chloroethane
cis-1,2-Dichloro€thylene
Di.isopropyl ether

Freon 113
Isopmpylbenzene (Cumene)
Methane
M€thyl tert-butyl ether
Naphthalene
n-Butylb€nzene
N-pmpylbenzene
s€c-Butylbenzene
Tetrdchlofoethylene
Toluene
hans- 1,2-Dichloroethylene
Trichloro€lhylene
Trichlorof Iuorohethane
vinyl chloride (chloroeth€ne)
Xylenes
Semlvolatile Compounds
2-methylnaphthalene
Acenaphthene
Anthmcene
Benz(a)anthracene
Chrysene
Dibenzoluratl
Fluomnthene
Fluorene
Naphthalene
Phenanlhrcne
Pyrene
Petroleom Hydrocarbors
TPH-Diesel
TPH-Gasoline

Yetals,

Barium
Cadmium
Cobalt
Lopper

!rJ
Molybdenut
Vanadium
lzinc

ND
ND
NC
ND
ND
ND
ND

5.907678 06
ND
ND
NC
ND
NC
NC
NC
NC

7.43168E{6
ND
ND
NC
NC
ND
NC
ND

t,4014tE-07
NC

8078448.08
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
7s8-.12

NC
ND
ND
NC
NC

8.35E-12
NC
ND
ND
ND
NC
ND
NC
ND

9.998-t7
NC
NC
NC
NC

8.25E-12
NC
ND

'7 -55E-t2
ND
ND
NC

NC
NC
NC

1.80E-09
r.59E-09

NC
NC
NC
NC
NC
NC

1.46E-07
NC

8.56E49
NC
NC

NC
NC

Not VOC

NC
NC

ND
3.038-10

NC
ND
N'D
NC
NC

3,33E-10
NC
ND
ND
ND
NC
ND
NC
ND

3.99E 10
NC
NC
NC
NC

3.29E-t0
NC
ND

3.01E-10
ND
ND
NC

NC
NC
NC

1.08E-07
9.54E-1)8

NC
NC
NC
NC
NC
NC

NC
NC

1.75E-06
NC

3.428-09
NC
NC
NA
NC
NC

Not voc

ND
3.19E-tO

NC
ND
ND
NC
NC

4-l8E-r 0
NC
NO
ND
ND
NC
ND
NC
ND

5.00E-10
NC
NC
NC
NC

4.12E-10
NC
ND

3.17F-t0
ND
ND
NC

NC
NC
NC

8.98E-08
?-97l'-0E

NC
NC
NC
NC
NC
NC

NC
NC

1328-06
NC

4.2EE-07
NC
NC
NA
NC
NC

Not VOC

ND
5,058-07

NC
ND
ND
NC
NC

5.51E41
NC
ND
ND
ND
NC
ND
NC
ND

6.66E-07
NC
NC
NC
NC

J.50E-07
NC
ND

5.03E-07
ND
ND
NC

NC
NC

NotVOC
Not VOC
Not VOC
Not VOC
NotVOC
Not VOC

NC
Not VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC
Not VOC
Not VOC

NC
NC

6.308 07
t.75E-06

NC
l. l6E-0?
2.91E-06

NC
ND

3.13E-06
ND
NC
NC
NC
NC
ND
NC
ND

6.13E47
NC
NC
NC
NC

2.04E-06
NC
NC

2.118-06
ND

3.08E-05
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not voc
ND

NC
NC

ND
l.'D
ND
ND
ND
ND
ND
ND
ND

-ND 
{ndidl 'ot d€te(rEd in nedim.

NC - Not osildld . ceilogm.
Not vOC = Chniel mt voLnle
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TABLE 7-2: BASEL(NE CIIRONTC IIAILY INTAKES-CARCINOGENS
Futur€ Port otOrklatrd Field Support Servicet Compl€t
2225 and 2277 Sevetrth Street
Oaklatr4 Califomia

Chemical

Future Land Use

Otr-Slte Intrusive Worker

Soil Gss
P.thway

(mg/kg-day)

Soil Pf,th ry
(mg&g-day)

Croundwatcr Pethwsy
(rne/kg-dsy)

Vrpor
Itrhrlotlon

P{rticulote
Irhalatlor

Dermrl
Contact

Itrgestion
Vrpor

Itrhalrtion
Dermal
Contect

Vepor
Inholatio[

Volatile Orgadc Compoutrds
I,l.Dichloroethane
l, I -Dichloroethylene
1.2,4-Trimethylbenzene
| ,2-DichloroethaDe
1,2-Djchloropropane
1,3,5-Tnmetliylb€nzEn€

Ben?$,e
ChlorobeMBne
Chloro€thane
cis-1,2-Diohloroethylene
Di-isopropyl ether

Frcon 113
Isopropylbenzene (Cumene)
Methme
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-pmpylbenzene
sec-Butylbenzene
TeFachlom€thylen€
Toluene
trans- 1,2-Dichloroethylene
Trichloroethylene
Trichlorcfluoromethane
Vinyl chloride (chloroethene)
xylmes
s€mivolaiile Compoutrds
2-methylnaphthal€ne
Acenaphthene
Anthrac€ne
Ben4a)anthiacene
Chrysen€
Ditrenzofuran
Fluoranthene
Fluorene
Naphlhalene
Phenantbrene
Pttene
Petroleum Hydrocrrbons
T?H-Diesel
TPH-Gasoline
Metals

Barium
Cadmium
Cobalt
Copper
Lead
Molybdenum
Vanadium
lzinc

ND
ND
NC
ND
ND
ND
ND

6.332448-10
ND
ND
NC
ND
NC
NC
NC
NC

1.96604-.10
ND
ND
NC
NC
ND
NC
ND

1.50325E-11
NC

8.6593E-12
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
6.078-13

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- l3
NC
ND

6.04E-13
ND
ND
NC

NC
NC
NC

L44E-10
1.218.10

NC
NC
NC
NC
NC
NC

NC
NC

1.17E-08
NC

6.858-10
NC
NC
NA
NC
NC

Not VOC

N'D
4.00E-12

NC
ND
ND
NC
NC

4.418-12
NC
ND
ND
ND
NC
ND
NC
ND

5.28E-12
NC
NC
NC
NC

4.358-12
NC
ND

3.99E-12
ND
ND
NC

NC
NC
NC

t.42E-09
t.26E-09

NC
NC
NC
NC
NC
NC

NC
NC

2.32E-08
NC

4.52E-l I
NC
NC
NA
NC
NC

Not VOC

ND
2.9lE-l I

NC
t\'D
ND
NC
NC

3.2lE-l l
NC
ND
ND
ND
NC
ND
NC
ND

3.848-l I
NC
NC
NC
NC

3.17E-l I
NC
ND

2,90E-l l
ND
ND
NC

NC
NC
NC

6.908-09
6.t28 09

NC
NC
NC
NC
NC
NC

5_628-m
NC

3.29E-08
NC
NC
NA
NC
NC

Not VOC

NC
NC

ND
5.42E- l l

NC
ND
ND
NC
NC

5,978-l I
NC
ND
ND
ND
NC
ND
NC
ND

7.14E-11
NC
NC
NC
NC

5.89E 1l
NC
ND

s_39E-l l
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
NotVOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

NC
NC

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

LI2E-08
l . l 4E  08

NC
755WO9
1.25E-m

NC
ND

1.39E4?
ND
NC
NC
NC
NC
ND
NC
ND

3.308-08
NC
NC
NC
NC

6278-08
NC
NC

405E-08
ND

8.19F;08
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

l.6EE-07
4.688-07

NC
3 ,11E-08
7.79841

NC
ND

8.38E-07
ND
NC
NC
NC
NC
ND
NC
ND

1.808-0?
NC
NC
NC
NC

5.46E-07
NC
NC

5.818-0?
ND

8.24E-06
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

i6=chfti..l notd€t !t dinm.dim.
Nc - Not @6idcEd . 6eimg@.
Not VOC - C!6ni€I no! rclrlile.

tr\Poro.'.led\TtbsdnRA\o3.j-P.d|tst h@td L.@*md-d]k IRls EN!'rnoNMENTAL



Ful$re Land Use

On-Site Comrhercial worker

Soil Grs
Psthwey

(Ing/kg-dNy)

Soil
PNthw.y

(mg/kg-dry)

Groundwrter
Pathwdy

(ms/kgdsy)

Vapor
Inhrlrtion

Yapor
Irh8ldtion

Vrpor
Inhalrtion

Volatlle Organic Compounds
1 ,l -Dichloroethane

1 , I -Dichloroethyletre
1,2,4-Trimethylbenzene
I ,2-Dchloroethane
1 ,2-Dchloropropa$e
1,3,5-Trirnethylbenzene

Benzene
Chlorobenzene
Chloroe$ane
cis- 1 r-Dichloroethylene
Diisopropyl ether

Freon 113
Isopmpylberzene (Cumene)
Meth.!le
Methyl tert-butyl ether
N.phthaleie
n-Butylbenzenc
N-propylbenzene
sec-Butylbenzene
Teh'achloroethylene
Toluene
trans- 1,2-Dichloroethylene
T.ichloroethylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)
Xylenes
Semi-Volatile Compounds
2-methylnaphthalene
Acenaphthene
Anthracene
Benz(a)anthracene
Chryssne
DibenzofuIan
Fluoranthene
Fluorcne
Naphthalene
Phenantkene
Pyrcne
Metals

Banum
Cadmium
Cob{lt
Copper. .
I,EAO

Molybdenum
Vanrdium

ND
ND
NC
ND
ND
ND
ND

5.907 6'78-06
ND
ND
NC
ND
NC
NC
NC
NC

7.43r68E-06
ND
ND
NC
NC
ND
NC
ND

1.4024tE-01
NC

8.07844E{8
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
5.05E47

NC
ND
ND
NC
NC

5.5',78-O7
NC
ND
ND
ND
NC
ND
NC
ND

6.66E47
NC
NC
NC
NC

5,50E.07
NC
ND

5_03E47
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not vOC
Not vOC

Not vOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
NotVOC

2.46E4',1
1.01F47

NC
6.47E{8
r.24E46

NC
ND

r.32846
ND
NC
NC
NC
NC
ND
NC
ND

5.1284?
NC
NC
NC
NC

7.26E-07
NC
NC

8348-07
ND

1.35E-05
NC

NC
ND
ND
ND
ND

NotVOC
ND

Not VOC
NC

NotVOC
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE ?-3: SITE DEVELOPMf,NT CHRONIC DAILY INTAKES{ARCINOGENS
Future Port ofOrkhnd Field Support Services Complex
2225 rnd 2277 Sevcnth Street
Oakland, Crlifornia

ND-= Chcmicrl rot dclrcled iD rn diun.
NC = Not coDsiderld a c|rcitroso.
Not vOC = Chmisi Dot volrtrlc.

I:\Porro.rlod\?thslEiRAt&j'PdrTttlt_ollls_Lo&)Sed d.rls Prgc 1ol l IruS ENVIRONMENTAL



TABLE 7-4r BASDLINE CERONIC DAILY INTAXIS-NONCARCINOGENS
Future Port ofOrklaod tr'i€ld Support Setvlees Compl.,x
2225 .Dd 2277 S€vetrrh Steat
Oskhrd Californla

*5:_ciedricd mr ddet d ntrottrpl.d.
NA - Nol.rpli..bte. Sc AFpodixD.
Not vOC = Cheni.ql tot aol.dl..

trwnoO|lluff tnSnfi HiA\.&j+odrhsr-b!$lia-Ijdysdd-F,rls

Chemicd

Developne!!Ph!!9-

Onsite Construction worker

Soil Gss
Prthwry

fnrE/krdrv)
Soil PathwNy (ng,/trg-dry)

Gros[d{rter P.thws:t
(ulg/kg{.y)

V.por
lnhdrtior

Particulrte
Itrh{latlot

D€rmrl
Cotriact

IngestioD
VEpor

lobalifon
DerE l
Cont!ct

Vrpor
lnhiLliod

Yohtile Orgrnlc Comportrd!
I ,l -Dichloroethane
l,l-Dicblorcethylehe
1,2,4-Trim€thylb€nzene
I ,2-Dichloroethane
I ,2-Dichloropropane
I,3,5-Trimethylbenzene

Benzene
Chlombenzene
Chloroelhane
ris-1,2-Dichloroethylene
Di-iEopropyl efter
Bthylb€nzene

Isopropylbenzene (Cumene)
Melhane
Methyt lert-butyl ether
Naphthalene
r-Bur,/lb€nz€ne
N-propylbenzene
sec-ButylbeDzme
Tetmchlorcethylene
Toluene
trans- 1,2-Dichloroethylene
Trichloroetbylen€
Trichlorofl uoromethane
vinyl chloride (chloroelhene)
Xylenes
S€mi-Volrtile CompouDdj
z-rDetbylnaphthsl€ne

Benz(a)anthta.ene
Chrysene
Dibenzofiira'I
Fluoradthene
Ftuor€ne
Nrphthalene
fnenanuume

lPetrolettm Ilydrocarbons

lT?H-Diesel
frPH-Gssoline
lMet s

lArsenic
lBariun
lCadmiurn
lCobalt
luoPper
lL€ad
lMolybdenum
lvanadiun
lzinc

N'D
ND

9,08E47
ND
ND
N'D
ND

2.66E-06
ND
ND

6.168{8
ND

5.05E-0?
1.27E48
1.73E1)9

NA

ND
l\'D

5.84E-07
3.21E-07

ND
8.388-08

N'D
6.318-08
1.68E{8
3,64E-08
2.84E-O',7

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

ND
2. t 5E+00

ND
ND
ND
ND
ND
ND
ND
ND
ND

I\'D
1.02E-10
1.54E-10

ND
ND

t-32E10
1.24E49
l. l2E-10
1.018.10

ND
ND
ND

1.06E- l0
ND

3.02E,10
ND

1.34E-10
?.05E-09
4-38E-10
4.35E-10
3.55E.10
l . l 1E -10
1.24E-10

ND
l.0lE-10

N'D
N'D

1.39E-10

6.51E{8
5.12E-08
4.58E-08
2,41E-08
2.14E-08
3.62E48
5.40E-08
4.658{8
2.97E-O8
l. t 5E-07
5.40E-08

8.?4F06
3.71\|O'7

1.97F46
2.85E-06
1.1584?
3.0984?
2.24846

NA
2.67E48
1.298-06
7.998-06

n'D
6.?3E-10
1.02E-09

N'D
N'D

8.71E-10
8.15E{9
?.41E-10
6.?0E10

ND
ND
ND

?.0lE.l0
ND

l.9E-09
ND

8.8?E-10
6,97E-08
2.89EJl4
237E49
2.14E-09
1.32E r0
8.15E-t0

ND
6.70E-10

ND
ND

9.18E-10

4.3 tE-07
5.0'78-0',7
4.53E-0',7
2.39E-07
1..t2F-01
239841
5,35E-07
4.6tE41
2.94F.07
L l3E{6
5.358-07

5.11E-05
2.45E46

3.90E-06
1.88E-06
7-59E-09
2.04E-O7
r.48E46

NA
l.?6E{8
8.49E4',7
1.97E46

ND
4.89E-09
1.398 09

ND
ND

6.33E-09
5-93E-08
5-39E49
4_87E4S

ND
ND
ND

s,09E49
ND

1.458{8
ND

6.45E-09
3.38E-07
2.10E{8
2-09E-08
t.70E48
5.32E{9
5.93E-09

ND
4.8?E49

ND
N,D

6.67E49

3.13E46
2.46E46
?.20E-06
L l6E-06
1,03E 06
r.14E46
2,59E-06
2.23E-06
l.4lE-06
5.50E-06
2.59E-06

4.198-04
l.?8E-05

9.45E-05
t.37E-04
5.52E46
t-48E{5
1.08E44

NA
1.28E46
6.18845
1.43E44

ND
2.2'7E47
3.44F-0',7

N'D
ND

2.95E41
2.76E-06
2.518-07
2.26E-01

ND
ND
ND

2.3TE4',1
ND

6.13E47
N'D

3.00E47
1.578 05
9.17E-0',1
9.12E-07
7.91E-07
2.47E-01
2;76E41

ND
2.26E4'l

ND
ND

3. r 0E4?

1.46E44
1.14844
Not VOC
NotVOC
Not Vm
Not voc
NoT VOC
Not VOC
6.gE-o5
Not VOC
Not VOC

t.95E-02
821E44

Not VOC
Not vOC
Not vOC
Nor VoC
Not VOC
Not VOC
Nol VOC
Not vOC
Not vOC

1.898.06
1.91E-06
|.24E 04
t.2'7E-06
2,11E-05
2.34E-05

ND
2.33E{5

ND
2.82E46
1.16E45
8.3'tE47
s.l8E45

ND
1.06E{4

ND
5,54E-06
1,01D.03
3.0lE-04
|.'12E44
3.948-04
1.14E-05
6,708-06
1.03E-05
6.80E46

ND
t.38845
2.94845

s.91E43
ND
ND
ND
ND

8.40E-05
ND

a31E-04
1.44E-03
2.A'7L03

ND

3,00E-02
5.3 r E-03

ND
ND
ND
ND
ND
ND
ND
ND
ND

2.83E-05
7.868-05
1.898{4
5.22E46
I.3lE44
6.80E45

ND
1.41E44

ND
1-38E-04
7.36E-04
t.25E{5
1.138-04

ND
3.22E42

ND
1.02E-05
1.23E-04
1,11E-04
4.38E44
5. r 6E44
9.18E{5
2.t2E4s
3.03E{4
9.75845

ND
1.38E{3
9.58E{5

1s6844
l','D
ND
ND
ND

Not vOC
ND

Not voc
1.75E-04
Not VOC

ND

L l rE -02
1.96E-03

ND
ND
ND
ND
ND
ND
ND
ND
ND

IRJS EN!'IRONMENTAL



Chemicd

Future Lmd U3e

On-Site Commercial worker

Soil Gas
Path$ay

(mslksdev)
Soil Prthwry (bg/kg-dry)

Gmundwater
Prthwry

fmal&sdav)

V.por
lnhrlation

Particrlate
Inhal.tlon

Dermrl
Contrrt

Ingestion
Vapor

lnhllation
Vrpor

Inhrlation

Vohttle Org.ntc Compoutrd!
I , l -Dichloroethane

I , I -Dichloroetbylene

1,2 J-Trimethylbenzene
I ,2.Dichloroethane
I :-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlotobenzene
Chloroethane
cis- 1,2'Dichlo.oethylene
Di-isopiopyt ether

Isopropylbenz€ne (Cumene)

Methane
Methyl tert-butyl ethet
Naphthalene
n-ButylbenzE ne
N-propylbenzene
sec-Butylb€nzene
Tetm4hlomethylene
Toluene
trac-1,2'Dichloroethylene
Trichlomethylene
Trichlomfluoromet}are
Vinyl chloride (chloroetheie)
Xyl€nes
Semi-Volatile Compounds
z-merhylnaphthalene

Benz(a)anthracene
Chrysene
Dib€nmfi.'ran
Fluorsnthelle

lFIuorcne
lNaphthalene

lrbenanthrene
lPyrene

lPdroleum Hydrocrrbons

ITPH-Diesel
lr?H4asoline

ND
ND

2,60E-06
ND
N'D
N'D
ND

1.65E-05
ND
ND

3.E38-07
hD

3.14E{6
7.88E48
4.81E-08

NA
2.08845

ND
ND

2.00E 06
ND

5.21E47
ND

3.938-07
1.048-07
2.268-O7
t;77E-O6

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
0-09306659

ND
ND
ND
ND
ND
ND
ND
ND
N'D

ND
2.12E-l l
3 .2 tE  l 1

ND
ND

?.75E-t I
z.s'7E-to
2.34E-11
2.118-11

N'D
ND
ND

2.2tBl1
ND

6.28E-11
ND

2.80E-l I
1A7849
9-t2E-l l
9.07E-t 1
7.39E-11
2.31E-11
2.51E t l

ND
2 .11E-11

ND
ND

2.90E-11

1.36E-08
1.07E-08
9.548{9
5.03E49
4.46E8
7.s3E49
l.13E48
9,70E49
6. t9E49
2.39E48
1.13E.08

1.82E 06
't.'t2E-08

4.108 07
5.94E47
2.40E48
6.44E-08
4.61F-01

NA
5.568-09
2.68E-07
6.22E4',1

ND
8.478-10
l.?8E-09

ND
ND

1. r0E-09
1.03E48
9.33E-t0
8.43B-10

N'D
ND
ND

8.82E-10
ND

2-5lE-09
ND

l. l2E49
8.78E48
3.64E{9
3.62E49
2.95E49
9.2tE-10
1,03E-09

t\'D
8.43E-10

ND
t.-D

1,16E49

5.438-07
6.18E-07
5.? lE-07
3.01E47
2.61E-01
1.01E-07
6.?3E47
5.80E4?
1.',71E4',7
l -43E{6
6.73E4',7

7.26E45
3,08E46

4.91E-06
2.37E46
9.5'7849
2.51F47
1.86E46

NA
2.Z2E4A
1.07E-06
2.48846

ND
1.06E49
1.60849

\'D
N'D

1.3?E-09
1.29E.08
L 1?E-09
L06E-O9

ND
ND
ND

1.1lE-09
ND

3,14E{9
ND

1.40E-09
7.34E{8
4.56E49
4.54E{S
3.69E{9
1.15E49
r.z9E49

\'D
r.068{9

N'D
ND

1.458-09

6.80E-07

4;7',l84?
2.51E47
2.23F-01
3.11E-01
s.63847
4,858-07
3.10E47
l, r 9E-06
5.63E-07

9. | 0E.05
3.86E-06

2.05E45
2.9'7E45
1.20846
3.22E46
2,31845

NA
2.18L07
1.34E-05
1 .11E  05

ND
1 ,4 t8  06
9,86E{?

ND
N'D

1.83E-06
2.23F-06
1.56E-06
l-41E-06

ND
ND
ND

1.47E46
Nt)

4.19E46
ND

1.86E-06
3.47E-06
6,08E-06
6,04E46
4.92E46
1.54E-06
l.? lE-06

ND
r.4lE46

ND
ND

I.938{6

4.698-05
1.96E46
Not VOC
NotVOC
NoT VOC
Not voc
Not VOC
Not vOC
1.46E-05
Not VOC
Not VOC

9.76E{5
3.58E-05

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not voc
NoT VOC
Not vOC

1.76E'46
4.908-06
1.17E-05
3.25E41
8.15E-06
4.24846

ND
8,'71E-O6

ND
8.58E{6
4.58E-05
1.71E47
7.01E46

ND
?.00E-03

ND
1.88846
7.63E-06
2.35E-05
2.',71E-O5

1.31E-06
1.88E 05
6.O7Er)6

ND
8.62E-05
5.97E-06

4.'77E-O5
ND
ND
ND
ND

Not VOC
ND

Not VOC
t-09E45
Not VOC

ND

6.89E44
1.22E44

ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE 7-4: BASELINE CIIR0NIC DAILY INTAXE9NONCARCITT-OGENS
Futur€ Pori ofOakhnd Fi€ld Support Senlc€s Complex
2225 and 2277 Seventh Stre€t
orkhnd, C.lifornla

ND --ch.rnic.l not dlrd.d or rot erlpl.d.
NA - NoI.rplicrbL- S.. Appdrdix D.
Nor vOC - Cl€lnicrl trot volEtil..

r:\Po.io()rrl.d\ft snHrlia\.eiPdTisr-b|eliE-!.@ysd-d.rk IRTS ENI'IRONMEMAL



Chemlc.l

Future Land U3e

Otr.Slle Inlrurlve Worker

Soil G.f
P&th\Yey

(mp/ks-drvl
Soll Prthway (mglqiry)

Groundvtter
Palhrvay

(rdc/kcdry)

Vapor
lnhdrtion

Prrticulrte
Itrbrlltiotr

Dernrl
Contact

Ingertion
Vapor

lnhNhlion
Dermal
Cont&ct

Vrpor
Inh.l4tlon

9oladle OrgaIllc Compounds
I ,1 -Dichloroethane

I ,1-Dichloroethylen.
1,2,4-Tnmethylb€nzen€
1,2-Dichloroethaft
I ,2-Dichloropropane
1,3,5-Trimelhylbenzene

B€nzene
lhlorob€nz€ne
lhlorcethme
)is- 1,2-Djchloroethylene
Di.isopmpyl ether
tthylbenzene

lsopropylbuuene (Cumene)
Metbane
Methyl ten-butyl ether
Naphthalede
n-ButylbenzeDe
N-propylbenz€ne
sec-Butylb€nzene
Ietrachloroethylene
Ioluene
!!ns-1,2-Dichloroethylene
Irjchloroethylene
Trichlorofluomm€rhane
Vinyl chloride (chloroethene)
Xylenes
Seml-Volatlle Compounds
!fiethylnaphihalene
Acenaphthene

B€n4a)rnrhracene
Chrysene
Dibenzofirran
Fl{ronnthene
Fluorene
Naphthalene
Phenanthrene
Pyr€ne
Petrol€rm Hydrocadons
TPH-Djesel
IPH.casoline
Metab

Barium
Cadmium
Cobah
Copper
L€,.d
Molybd€nun
Vanrdium
Zi,nc

ND
ND

6.053538-10
ND
ND
ND
ND

t.11308E-09
ND
ND

4.1 lE - l  I
ND

3.37E-t0
8,44E-12
5.15E-12

NA
1.27E-09

ND
ND

3,89E-10
2.14E-10

ND
5.59E-l I

N'D
4.2tE t\
t .12E-t I
1.42E-11
r.90E-t0

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

ND
0.00t431661

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.70E12
2.5TE-t7

ND
ND

2.20E-t2
2.06E.1 I
1.87E-12
1.69E-12

ND
ND
]\D

1.778-t2
N'D

5.01E-12
ND

2.24E-12
l. l7E-10
7.30E-12

5.91E.l2
1.85E-12
2_06E-12

ND
1.69E-12

ND
ND

2.37E-12

1.09E49
8-53E-10
7.63E-10
4.02E-10
3-57E10
6-03E10
9-00E-10
1.76E-t0
4.95E"10
1.918-09
9.00E10

t.46E47
6- l8E-09

3.28E-08
4.?5E-08
1.92E-09
5.15E-09
3.73E-08

NA
4.45E-10
2.148-08
4.988-08

ND
t .12E-11
t.69E-11

ND
ND

1,458-t 1
1.36E-t0
1.23E-11
1.12E- l1

ND
ND
ND

1.1?E.t 1
ND

3.32E-11
ND

1.48E-l l
1.16E-09
4,828-11
4,'t9E-11
3.90E-11
1.22E-11
1.36E-t I

ND
1 .12E-11

ND
ND

1.53E-t I

7,18E-09
8,45E49
7.56E-09
3.98E-09
3.51E-09
3.98E49
8.91E-09
?.68E-09
4.9tE49
1.89848
8.91E49

9.6rE{?
4.08E48

6.49848
3.t4848
1.27E-r0
3.40849
2.46E-08

2.93E-10
1.42E-08
3-29E48

\'D
8.15E-l I
1,238 10

ND
ND

1,06E-10
9.88E 10
8.98El l
8.12E-11

ND
ND
ND

8.498-l I
N'D

2.4tE l0
ND

1.07E-10
5.64E-09
3.508-10
3.48E-10
2.84E-10
8.878-11
9.88E-l I

ND
8.128-l I

ND
N'D

t . l  lE -10

5.22E48
4.10E48
3.66848
1.93E{8
l_71E48
2.89E-08
4-32E-08
3.?2E48
2.38E.08
9.178-08
4.32E-08

6.99E-06
2.96E4'7

1.5?E.06
2.28E-06
9.2rE,08
2.41E-01
1.79E-06

NA
2.l3E-08
1.038-06
2.39E-06

N'D
1.52E-10
2.29E t0

N'D
ND

1.968-10
r,84E-09

t . 5 lE  l 0
ND
ND
ND

1.588-t0
ND

4,49E-10
ND

2.00E-10
1.05E48
6.5t8-10
6.48E-10
5.28E 10
1.65E-10
1.84E-10

N'D
1 .518 .10

N'D
N'D

2.07E-10

9.?1E48
't.62E48

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
4.42E48
No! VOC
Not VOC

I-30E{5
5-5I E-07

Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

3.15E-08
3.188-08
2.06846
2.1lE-08
3.51E-0?
3.90E-07

ND
3.89E-07

ND
430F-08
1.29E-06
1.39E-08
8.64E-07

ND
l.?68-06

ND
9.24E-08
1.68E-05
5.02E-06
2.878-06
6.57E-06
1.89E-07
1.12E-01
t;72E47
l. l3E-07

ND
2.29841
4.89E-0?

9.85E-05
ND
ND
ND
ND

1.40E 06
ND

L40E 05
2.398-05
4.78E45

ND

5.00E-04
8.858-05

ND
ND
ND
N'D
N'D
ND
ND
Nl)
ND

4.12F47
l.3lE-06
3-t4E46
8.?0E48
2.t8E46
l-t3E-06

ND
2.35E46

ND
2.30E46
l.23E4s
2.08E47
t-88E{6

ND
5.36E{4

ND
5.04E41
2.O4E46
6.28E{6
7-30E-06
8.61E46
1.53E{6
3.54E41
5.048{6
1.63E-06

ND
2.31E-05
1.60E-06

1.28E-05
ND
ND
ND
ND

Not VOC
ND

Not VOC
2.92E46
Not VOC

N'D

1.84E 04
3.nE-05

ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE 7-4: BASf,LIM CHRONIC DAILY IMAKES-NONCARCINOGENS
Futur€ Port of Orkl{nd Field Support Services Coftplex
2225 atrd 2277 Seventh Str€€t
Oaklatrd, C.lifornii

NE!
ND = Cnoi.d trot dc|dcd o. trot snplln
NA = Not.gplieble SEAppoilix D.
Not vOC = Cltoic.l not vohdle
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Chemical

Futore Land Use

On.site Commercial worker

Soil Grs
Prtbvay

(ms/ks-drvl

Soil
Pathwly

{melks-day)

Croundw er
Pathway

ams/ke-dxv)

Vrpor
Inhalatiotr

Vapor
Inholatio!

Vrpor
lnhalation

Volrtile Orgrnic Compo nds
I ,1 -Dichlom€thafle

1 ,l -Dichloro€thylene

l r,4-Trimethylbenzen€
1,2-DichloroEthane
I 2-Dchloropropane
1,3,5-Tdmethylbenz€n€

Benzene
Chlorobcnzenc
Chloroethane
cis-1,2-Dchloro€thylene
D-isopropyl ether

Freon 113
Isopropylbanzene (Cumene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
TetEchloroethyl€ne
Toluene
tlans-1,2-Dichloroeihylene
Tichloroethylgne
Trichlorofl uoromethane
Vinyl chioride (chloroetheDe)
Xylenes
Semi-Volrtil€ Compounds
2-melhylnaphthalene
Acenaphthene
Anthlac€ne
Benz(a)anthracene
Chrysene
Drbenzofumn
Fluomnthere
Fluorene
Naphtbalene
Phenanthrene
Plrere
Metals

Badum
Cadmium
Cobalt
Copper
Lead
Molybdenum
Vanadium
Zinc

ND
ND

2.28E.-06
ND
ND
ND
ND

1.65845
ND
ND

3.838-07
ND

3.14E-06
7,88E-08
4,8IE-08

NA
2.08E"05

ND
ND

3,63E-06
2,00E-06

ND
5.2tE-07

ND
3.938-07
1.04847
2.26E41
|.17E46

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.4 tE-06
8.648-07

ND
ND

1.83E-06
2.02E-06
1.56E{6
1.418{6

ND
ND
ND

1.47E46
ND

4.19E-O6
ND

1.868-06
3.10E-06
6.08E-06
6.04E46
4.92E46
1.54846
1.71E-06

ND
l.4lE-06

ND
ND

1.938-06

4.208-05
t.738-06
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
l.3tE-05
Not VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

6.898{7
1.96E-06
4.36E{6
1 .81E47
3.48846
1.s58-06

ND
3-71E-06

ND
3-768-06
r-87E-05
2.1tF41
2.65E-06

ND
1.01F'M

ND
1.43E-06
4_30E-06
8.49E-06
9.05E46
1.15E-05
2.03E-06
5.47F-01
6.95E-06
2.33E-06

ND
3.778-05
2.12E-06

1.54E-05
ND
ND
ND
ND

Not VOC
ND

Not VOC
6.138-06
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE 7-5: SITE DEVEITOPMENT CHRONIC DAILY TNTAKE$NONCARCINOCENS
Future Porl ofOskland Fi€ld Support Services Compl€x
2225 rnd 2277 Seventh Str€et
Orkhnd, Crlifornia

NO = Ctemicrt not acetca ot not sanlleil
Not VOC = Ctenicrl roi lohlile.
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TABLE ?{: BASELINE CANCER RISK ESTIMATES
Future Por! of Orklsnd Field Support Services Complex
2225 rtrd 2277 Sevetrth Stre€t
Oxkhtrd, Cdtforda

Chemical

DeveloDment Phrse

Olr-Sile Coft tructioD Worker

Soil Gr!
P.thway

Sotl Plthw.y Orouodwrter Pathway

Totrl Rlsk
VaFor

Inh.l.tlon
Particulrtr
Irhdattoa

Dermsl
Contrct

Ingastlon
VNpor

Inhdatiotr
Dermal Contacl

Vapor
hhaladon

Volitlle Orgtnic Compounds
1, 1 -Dichlomethane

1,1-Dichlor0ethYlene
1,2,+Trimethylbenzene
1,2-Dchloroethade
I,2-Dichloropmpane
1,3,5-Trimethylbenzene

Beiz€ne
Chlorobenzen€
(}rloroethane

cis- I,2-Dichloroethylen€
Di-isopropyl ether
Ethylbenzere
Freon I 13
lsopmpylbenzene (Cumene)

MEthane
Methyl tert-butyl edler
Naphlhalene
n-Butylbenzene
N-propylbenzeDe
sec-Butylbenzene
Tefachloroethylene
Toluene
tans- 1,2-Dichloroethylene
Trichlorcethylene
Trichlorcfluoromethane
Vinyl chloride (chloroethene)
Xyl€nes
Seml-volrtile Cornpoundg
2-methylnalhhalene
Acenaphthene

Ben4s)rnthmcene
Chrysen€
Dib€nzoturan
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Pyrene
Petrole||m HydrocarboDt
TPH-Diesel

Metels

Barium
Cadmium
Cobalt
Copp€r
kad
Molybdenum
Vanrdium
Zinc

Crm lrtive Cmcer Rlck

ND
ND
NC
ND
ND
ND
ND

3.80E49
ND
ND
NC
ND
NC
NC
NC
NC

8.60E-11
ND
ND
NC
NC
ND
NC
ND

9.O2E-t2
NC

1.40E 10
NC

ND
ND
ND
ND
ND
ND
ND
N'D
N])
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.03849

ND
2.558-13

NC
ND
ND
NC
NC

1.60E-13
NC
ND
ND
ND
NC
ND
NC
ND

3.45E-15
NC
NC
NC
NC

NC
ND

t.458-14
ND
ND
NC

NC
NC
NC

1.34E-10
1.19E-11

NC
NC
NC
NC
NC
NC

NC
NC

3.3TE47
NC

2.47E48
NC
NC

NC
NC
NC

3.62F41

ND
5.7?E-12

NC
ND
ND
NC
NC

1.06E-12
NC
ND
ND
ND
NC
ND
NC
ND

2.28E-t4
NC
NC
NC
NC

1.51E-t2
NC
ND

1.46E-13
ND
ND
NC

lic
NC
NC

4.10E49
3,63E-10

NC
NC
NC
NC
NC
NC

NC
NC

8.35E48
NC

4.l2E-11
NC
NC
NA
NC
NC
NC

8.808-08

ND
4.19E-lt

NC
N'D
N'D
NC
NC

1.10E-12
NC
N'D
ND
ND
NC
ND
NC
ND

1.66E 13
NC
NC
NC
NC

1,14E-l I
NC
ND

L06E-12
ND
ND
NC

NC
NC
NC

1.99E-08
1.16E 09

NC
NC
NC
NC
NC
NC

NC
NC

2.O2E-06
NC

3.00E-08
NC
NC
NA
NC
NC
NC

2.088-06

ND
5.69E-10

NC
ND
ND
NC
NC

3.58E- |  0
NC
ND
N'D
ND
NC
ND
NC
ND

1.7 tE-i2
NC
NC
NC
NC

1.9 ! E-09
NC
ND

1.238-tr
ND
ND
NC

NC
NC

Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not vOC

NC
Not vOC
Not vOC

NC
NC

Not VOC
Not vOC
Not voc
Not vOC
Not vOC
Not VOC
Not voc
Not VOC
Net VOC

2.88E.09

1,54E-10
1.64E-08

NC
8.52E-10
1.08848

NC
ND

3.33E-08
ND
NC
NC
NC
NC
ND
NC
ND

l.4zE-t0
NC
NC
NC
NC

2.44E48
NC
NC

1.49849
ND

5.31848
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

t -4t E{7

2.30E-09
r.91E47

NC
5.37E-09
6.73E-08

NC
ND

2.01E-07
ND
NC
NC
NC
NC
ND
NC
ND

7.78E-10
NC
NC
NC
NC

7.088{7
NC
NC

r.39E-08
ND

5.14E{6
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

6.53E-06

2.46E{9
2.\4E4',7

NC
6.22E49
7.81E48

NC
NC

2.39E47
NC
NA
NA
NA
NC
NA
NC
NA

1.01E49
NC
NC
NC
NC

134847
NC
NA

1.55E48
NA

5.39E-06
NC

NC
NC
NC

2.41E48
2.14849

NC
NC
NC
NC
NC
NC

NC
NC

2.44E46
NC

5.4?E48
NC
NC
NA
NC
NC
NC

9.21846

ND-;Nd ddr.d/dCld i. 6.dnn
NC - Nd .s;ds.d r @irola
N -NdEli.!ik. ScrA,tradLD
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TABLE 7-6: BASELINE CANCER RISK ESTIMATES
Future Port ofOrkhnd Flald SupDort Servic€s Complex
2225 rtrd 2277 Sev€nttr Stre€t
Oakland, California

Cbemlc{l

Fuhrre Llnd Ufe

On"Slte Commercirl Worker

Soil Got
PIthwry

Soil Pathwey
Gronndwater

P!tlwry
Total Ritk

VNpor
Inhalation

Prrticulate
lnhalation

Dermrl
Contact

hg€stion
Vapor

Inh4lation
Vapor

lnhNhlion

Volatile Orgrnic CompouDdi
I , I -DichloroethaDe

I , I -Dichloro€thylene

I JJ-Trimethylb€nzene
I 2-Dichlorc€than€
| ,2-Dichlompropane
1,3,5-Trimethylbenzme

Benzene
Chlorcbenz€ne
Chtoro€ihane
ob-1,?-Di€hloroethylene
Di-isopropyl ether
Ethylbenzene
freon 113
IcoFopylbenzene (Cumene)

Methan€
Methyl tert-butyl edrcr
Naphthalen€
n-Butylbenzen€
N-pmpylbeozere
sec-Butylbenzene
Tetrachloroethyl€ne
Toluene
trans' 1,2-Dichloroe$ylene
Trichloroelhylene
Tricblorufluoromethane
vinyl cblonde (chloroed'ene)

Xyienes
S€ml-Voldlle Compoutrds
2-methylnaphlhalene
Acenaphthene

B€nz(a)anthrBcene
Chrysen€
Dib€nzofilran
Fluoranthene
Fluorene
Naphthalene
Phensnthrene
Pyrene
Petrolerm Hydrocarbods
TPH-Desel
TPH{asoline
Metrls

Barium
Cadmium
cobali
Copper
Lerd
Molybdenum
vEradiurn
Zirr(

Cumuhtive Crtrc€r Rftk

ND
ND
NC
ND
ND
ND
ND

5.9 t847
ND
ND
NC
ND
NC
NC
NC
NC

1.t4E-08
ND
ND
NC
NC
N'D
NC
ND

1.40849
NC

2.18E48
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

6.27E41

N'D
1.338-tZ

NC
ND
ND
NC
NC

8.3s8"13
NC
ND
ND
ND
NC
ND
NC
ND

1.80E-14
NC
NC
NC
NC

4.458-12
NC
ND

7.55E-14
ND
N'D
NC

NC
NC
NC

7.0 tE- | 0
6,21E-t I

NC
NC
NC
NC
NC
NC

NC
NC

1.76E-06
NC

1.28E47
NC
NC
NA
NC
NC
NC

1.89E46

ND
1.82E-10

NC
N'D
ND
NC
NC

3.33Ell
NC
ND
ND
ND
NC
ND
NC
ND

7.188-13
NC
NC
NC
NC

4.94E"1I
NC
ND

4.618-12
ND
ND
NC

NC
NC
NC

1.29E41
1.14E48

NC
NC
NC
NC
NC
NC

NC
NC

2.63846
NC

1.30E-09
NC
NC
NA
NC
NC
NC

2.7 7E-O6

ND
2.2'7E-10

NC
ND
t\'D
NC
NC

4.18E-1t
NC
ND
ND
ND
NC
ND
NC
ND

8.99E-13
NC
NC
NC
NC

6.t9E-l t
NC
ND

5.1TE-12
ND
ND
NC

NC
NC
NC

L08E'-07
9.56E-09

NC
NC
NC
NC
NC
NC

NC
NC

Lt0E-05
NC

1.63E-07
NC
NC
NA
NC
NC
NC

1.13E45

ND
8.84E-08

NC
ND
ND
NC
NC

5.578-08
NC
ND
ND
ND
NC
ND
NC
ND

1.20E49
NC
NC
NC
NC

2.91E-07
NC
ND

5.03E-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
NOt VOC
NOt VOC
Not VOC

NC
Not voc
Nor VOC

NC
NC

Not VOC
Not voc
Not VOC
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC
Not VOC

4.41E4'7

3.s9E49
3.06E-07

NC
8.36E{9
1,05E-0?

NC
ND

3.13E-07
ND
NC
NC
NC
NC
ND
NC
ND

r.2 ! E-09
NC
NC
NC
NC

l.10E.06
NC
NC

2,t78{8
ND

8.318{6
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

1.02E45

3.59E-09
3.95847

NC
8-36E-09
t-05E4?

NA
NA

9.60E-0?
NA
NA
NC
NA
NC
NC
NC
NC

1.58E{8
NA
NA
NC
NC

L40E{6
NC
NA

2.81E-08
NC

8.138-06
NC

NA
NA
NA

2.3',7FO1
2.1IE-08

NA
NA
NA
NA
NA
NA

NA
NC

1,548-05
NA

2.92E-01
NA
NA
NA
NA
NA
NA

2.',72E-O5

ff- Nd rdd.d/6El.d i" 6{di@.
NC - Nor @r&rd | .eibrd
liA - Nd .pDnrbt.. Sc ^rodn D
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TABLE 7-6: BASELINE CANCER RISK ESTIMATES
Future Port of Oaklsnal Fleld Support S€rvices Complex
2225 etrd 227? Severth Street
Oekland, Cdlforda

Chemicrl

Fu$re Latrd U3e

On-Site Iotrlrslve wo*er

Soll Grs
Pattrr&y

Soll Pathway Gro ndwater Pathway

Totrl Rlrk
Vapor

Inhrletiotr
Prrtic[lrt
Idhrlattotr

D€rmal
Contact

IDgertioD
V.por

Inhrlstiotr
Derm{l
Conlact

Vapor
Inhalrtion

volatil€ Orgsnia Compounds
I ,1 -Dichloroethane

I , I -Dichloroethylene

I 3,4-Tlimethylbenzene
1 ,2-Dicbloroethane
1 ,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlorcbenzene
Chloroetharc
cis-1,2-Dchloroethyl€ne
D-isopropyl etber
Erhylbenzene
Freon 113
Isopropylbenzse (Cumene)
Melhan€
Methyl tert-butyl e6er
Naphthalene
n.Butylbenzene
N.pmpylbedzene
sec-ButylberEene
Tefachloro€thylere
Toluene
rans-1,2-Dichloroethylene
Trichloroethylene
Trichlomfluoromethane
Vinyl chloride (chlometlene)
xy1€nes
Semi-volatile Compoutrds
2-rrcthylDaphthalene
Acenaphthene

B€n4a)anthnc€ne
Chrysene
Dibenzofimn

Fluorene
Naphtbalene
PheDantlrcne
Plrene
P€troleum Eydmclrbo|rs
I"H-Di€sel
TPH-Gasoli.e
Metals

Badum
Cadmium
Cobalt
Copper
1 4 d
Molybdenum
Vanadiutn
Zinc

|iD
ND
NC
N'D
ND
ND
ND

6-33E,l l
ND
ND
NC
ND
NC
NC
NC
NC

1.43E 12
ND
ND
NC
NC
ND
NC
ND

1.50E-r3
NC

2.348 17
NC

6.72E-ll

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

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

ND
1.06E-t3

NC
ND
ND
NC
NC

6.68E-14
NC
N'D
ND
ND
NC
ND
NC
ND

1.44E-15
NC
NC
NC
NC

3.56E-11
NC
N'D

6.ME-15
ND
ND
NC

NC
NC
NC

5.60E-t I
4.91E-t?

NC
NC
NC
NC
NC
NC

NC
NC

1.41E-07
NC

r,03E-08
NC
NC
NA
NC
NC
NC

l.5lE{?

N'D
2.40E-t2

NC
ND
ND
NC
NC

4.41E-13
NC
ND
ND
ND
NC
N'D
N'C
ND

9.50E-15
NC
NC
NC
NC

6.53E-13
NC
ND

6.10E-14
ND
ND
NC

NC
NC
NC

l.7 tE49
l-5lE-r0

NC
NC
NC
NC
NC
NC

NC
NC

3.48E48
NC

1.12E-tl
NC
NC
NA
NC
NC
lic

3_6?F.08

N'D
t.?58-l l

NC
ND
ND
NC
NC

3.2tE-t2
NC
ND
ND
ND
NC
N'D
NC
ND

6.9lE 14
NC
NC
NC
NC

4.15E-12
NC
N'D

4.438-13
ND
ND
NC

NC
NC
NC

8.28E49
'7-34E-tO

NC
NC
NC
NC
NC
NC

NC
NC

8.43E-07
NC

r.25E-08
NC
NC
NA
NC
NC
NC

8.658{7

ND
9,48E-12

NC
ND
ND
NC
NC

5.97E-t2
NC
ND
ND
ND
NC
ND
NC
ND

1.28E-r3
NC
NC
NC
NC

3.188 -1 r
NC
ND

ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Nor VOC
Not VOC
NotVOC

n-C
Not VOC
Not VOC

Not VOC
Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC

4.79E-11

NC
h\C

6.40E-l l
6_82849

NC
3.55E-10
4.52E-O9

NC
ND

1.39E{8
ND
NC
NC
NC
NC
ND
NC
ND

5.94E-l I
NC
NC
NC
NC

t.0rE48
NC
NC

6.20E-10
ND

2-21E48
NC

NC
NC

ND
ND
NID
ND
ND
ND
ND
ND
ND

5.86E48

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

9.60E10
8-l9E{8

NC
2.24E-09
2.80E48

NC
ND

8.38E-08
ND
NC
NC
NC
NC
ND
NC
ND

3.24E-10
NC
NC
NC
NC

2,95E 07
NC
NC

5.8 t E-09
ND

2.22F,46
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
N'D
ND
ND

2.'r2E-O6

L02E-09
8.888 08

NC
2.59E-09
3.25E-08

NC
NC

9.?88-08
NC
NA
NA
NA
NC
NA
NC
NA

3.858-10
NC
NC
NC
NC

3.O5E07
NC
NA

6.43E{9
NA

2.2s8 46
NC

NC
NC
NC

1.00E-08
8.9tE-10

NC
NC
NC
NC
NC
NC

NC
NC

1.02E.06
NC

2.28E48
NC
NC
NA
NC
NC
iic

3.83E{6

ND-- Nd ddeld?sntr.d i"i.ni@.
lrc - Nor c-;dd . .eie3o
N - Nd r!pni..r'h. SEAFaI|iD

r:\Pdrorltul\T$StulHR^\.&j-PodTrhsL_Ullie_Ldysrd_B.x! IRIS ENIlRONMENTAL



TAILE 7-7r BASELINE NONCANCER HAZARD INDICf,S
Futur€ Port of Oakland Field Support S€rvtc6 Comptex
2225 rnd 2277 Severth Street
Oeklrnd, Crltfornir

Chenrtcd

Developnent Pha3e

On-Site Construction Worker

Soll Gas
Pathwry

Soil Pathway
Groudw er

Prtbw.y Total
Noncatrcer

EIVNpor
Inhalrtron

Particulat4
Inhalrtion

D€rmrl
Contf,ct

Itrgertion
Vrpor

Inhrl.tion
Dermal
Cont{ct

Vspor
Inholstion

Voladle Orga c Compounds
1 , I -Dichloroethane

1 ,I -Dichloroethyl€n€

1,2,4-Trimethylbenzen€
I ,2-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trinethylbenzene

Benzene
Chlorcbenzene
Chlomethrne
cis- 1,2-Dichloroethylene
Di-isopmpyl ether
Edrylbenz€ne
Freon 113
Isopropylb€nzen€ (Cum€ne)
Methane
Methyl tert-butyl ether
Nsphthaleoe
r-Butylbenzene
N-Fopylb€nzene
sec-Butylbenzen€
Terachloroethylene
Toluene
trans- 1 r-Dichloroethylcne
Tdchloroethylene
Trichlomfluorom€aha$e
Viryl chloride (chloroethene)
Xylercs
Semi-Volrtile Compoundt
2-methylnaphthalenc

Ben"{a)anthocene
Chrysene
Dib€nzofuran
Fluoranthene
Fluorene
Naphthalene
Phenanlhrene

ryrcne
Petroleum Hydrocarbons
T?H-Diesel
TPH-Gasoline
Metrls

Bariun
Cadmium
Cobalt
Copper
L€sd
MolyMenum
Vanadium
Zinc
Cr|mulatlva Non{3trcer

Esz5rd lBder

ND
ND

9.08E47
ND
ND
ND
N'D

2.66E46
ND
ND

6.16E-08
ND

5.05E 0?
LZ?E48
1.13E-09

NA
1.358-06

ND
ND

5,84E-07
3.21E-07

ND
8.38E-08

N'D
6.318-08
1.68E-08
3-64E-08
2.84F47

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
2. t 5E+00

ND
ND
ND
ND
ND
ND
ND
ND
ND

2-l5E+00

ND
5. t0E-09
9.06848

ND
ND

7.76E-08
1.24E-08
6.55E49
3.55E-10

ND
ND
ND

1.86E-10
ND

2.64E-O9
N'D

5,88E-11
2.14E46
4.18E-08
4.35E48
3.55D48
1.1lB-08
1.44E49

ND
5.92E-10

ND
ND

6.95E-10

2.54E{5
8.53E-07

8.05E-07
'7.14E41

9,048-06
1.358-06
l.t6E-06
l. l6E-05
3.8284?
1.808-06

r,68E45
|,2 | E-07

2.30E41
1.998-02
2.01842

6.04E-05
NA

5.34E-06
1.848-04
9.96846

2.70E-01

ND
7.nE-08
2.01848

ND
ND

1.74E-08
8.15E-08
2.41EA'l
3.358-08

ND
ND
ND

7.01E{9
ND

1.99E-08
ND

1.03E{9
3.49E46
2.89E4'7
2.8:IF4',7
2.34E4',7
1.32r48
4.08E-09

ND
1.17E4',7

ND
ND

4.59E-10

2,15E45
8-45E{6
1.51E46
'7.9TE46

1.01E46
5-97E45
r.34E-05
l. t5E45
l -47E{5
3J8E46
1.78E-05

1.34E-04
8_43E47

1.30E{2
2.69E-05
?.59E-06
3,40E46
4.00E-05

NA
3-52846
1.21E44
6.57E46

1.358-02

ND
5.44E-07
1.48E-0?

ND
ND

1.218 01
5.918-07
r.80E{6
2.43E-07

ND
ND
ND

5.09E-08
ND

1.45E{7
ND

7.50E-09
1.69E-05
2.10E-06
2.09E-0,6
l -70E-06
5.32E-07
2.968-08

ND
8.12841

ND
ND

3.348-09

t.51E44
4_l0E-o5
7-33E-06
3.868-05
3338-05
4.34E44
6.48E{5
5.59E-05
'1.t4E45

t.83E{5
8.64E{5

9,758.04
6.13E46

3-15E-01
1.95E-01
5.52E-01
2.478-04
2.9rE43

NA
2.56E44
8.8zE{l
4.78E-04

3.3?E4t

ND
1.14845
2.02844

ND
ND

t.13E44
2.76E-05
1.46E-05
'7.93F-07

N'D
ND
ND

4.158-07
N'D

5.89E-06
ND

t.3I E-07
6.12E-03
9.71E-05
9.12E-05
7.91E-05
2.4'tE-05
3.22E-06

ND
1.32E-06

ND
ND

1.55E-06

5.61F.02
1.90E-03
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not V@
2.s8E42
Not VOC
Not VOC

3.75E-02
2.708-04

Not vOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

1.29E{l

I -89E-0?
t.72E-08
6.19E-06
3.80848
2.,10E-08
t.t7E-06

ND
7.00E48

N'D
1.13E-06
7.',t68-01
l.6tB-0?
5.18E{6

ND
1.06E-05

N'D
4.77E46
2.018-05
3.01E{6
1.72E46
3,94E-06
t.t4E-07
l.34E-06
2.O6E47
4.08E-08

ND
4.l3E-.08
5.8?E-05

1.18E{4
ND
ND
N'D
ND

3.36E-07
ND

3.35E-05
2.87E45
8.60E-04

N'D

r.79E42
1.54E-02

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

2.94E42

t.988-04
3.93E-03
t-t 1E-01
3.73E-03
1.158-01
4.00E 02

ND
8.21E{3

ND
1.61E45
1 .368 02
6.24E-05
1.91E44

ND
2.82E Or

ND
1.32E-05
4.',t1E42
3.nE42
4.38E-02
5.16E42
9.18E-03
2.48E-04
1.51E42
5.69E-04

ND
4,84E-02
4.?9E44

2.9EE-01
ND
ND
ND
ND

Not VOC
ND

Not VOC
6.808-02
Not VOC

ND

2.13E42
6.40E04

ND
ND
ND
ND
\'D
ND
ND
N'D
N'D

1.28E+00

l98E-04
3.94843
1 .1 I  E -01
3.11E-03
l. l5E-01
4.02E42
2.83E45
8.23E43
r-07E-06
l;72E-05
1-36E42
6.25E-05
2.03E.04
r_27E-08
2.82E{t

NA
2.t5F45
5.38E-02
3.78F42
439842
5.17E{2
9.20843
2.53E44
1.51842
5.71844
1.68E48
4.84E42
5_40E-04

3.55841
1.95E43
8.99846
4_',t4F45
4-20E-05
5.03E44
1.95E45
1.02844
9.40842
8.82E44
t.06E44

7.28E42
2. | 6E+oo

5.5?E4l
2.19E42
2.57E42
2-56844
3-01E-03

NA
2.65F44
9.13E-03
4.94E44

4.21

ND - chmicd mt dcl6Ld or not s.tnpled in medim

Nor voc - Chdicrl is tut rcldil€,

r.\PoddJod?ust\HHla\atj-Ibn? 5r-bEliE-1ftD6ad-B {t lRrs ENqRo!fl\,rEN"TAL



TA.BLE 7-7: BASELINE NONCANCER HMARD INDICES
Future Pod of Orklrnd Fi€ld Suppon Servlces Conpler
2225 rnd 2?77 Seventh Street
O.kl.rd, Crlifor!it

Chemicrl

tr'ut!:e Land Use

On-Site Commerci&l Worker

Soil CIi

Pathway
Soll Pathwey

Groundwater
Pathwry Total

Noncetrcer
HIYapor

Inhrlatiotr
Particulrte
Itrhslatiotr

Dermal
Co act

Itrg.stlo!
Vipor

Inhaldion
Vnpoi

lnhdrfio!

volatile Orgatrlc Compound$
1 , 1-Dichloroethane
I , I -Dichloroethylene

1,2,4.Tf irne&ylbenzene
1,2-Dichloroethane
1,2-DichloroFmpine
1,3,5 -Trimethylbenzene

Benzene
Chlorcbenzene
Chloroethan€
cis- 1,2-Dchloroelhylene
Dj-isopopyl ether

Freon I13
lsopropylb€nzene (Cumene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbeozene
N-propylb€nzene
sec-Buiylbenzene
Tetrachloroethylene
Tolucne
transl,2-Dichlomethyle,ne
Trichloroethylene
Trichlorof luomrnethare
vinyl chloride (chloro€6ene)
Xylen€s
Semi-Volrtil! CoDpounds
2-merhylnsphthriene
Acenaphthene

Benz(a)anlhracete
Chrysene
Dib€nzofilran
FluoEnthene
Fluorene
Naphftalene
Phenanthrcne
Fraene
Pearoleum llydmc4rbons
TPH-Di€sel
TPHCasoline
M€tals

Barium
Cadmium
Cobalt
Copp€r
L€ad
MolybdeDum

Zinc
CumuLlivaNon crncer

He?5rd lodex

ND
ND

2.60E-06
ND
ND
ND
ND

1.65E{5
ND
ND

3.83E{?
ND

3.14E"06
7.88E-r)8
4.81E48

NA
2.088-05

ND
ND

3.63E-06
2-00E-06

ND
5.218-07

ND
3.93E-0?
l-04E-07
2.26E41
t.1TE 06

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
9.31E42

ND
ND
ND
ND
ND
ND
ND
ND
ND

9.3tE42

ND
1.06E-09
l-89E-08

ND
ND

1.62E48
2.57849
1.368-09
?.40E tI

N'D
N'D
N'D

3,87E.lt
ND

5.508-10
ND

t.22F,l l
5.11E47
9.t2E-09
9,01E 49
7.39E-09
2.31E-09
3.008- t 0

ND
r.23E-r0

ND
ND

1.45E"10

5.29E-06
1.18E41
l.r8E48
1.68E-07
1.49E-07
1.88E-06
2.81E-0?
2.42E4'l
2.41E46
7.96E-08
3.',75F-07

3.508-06
2.52F48

4.'78E-02
4.15E-03
4.20E43
l -07E-06
t.26E-05

NA
l.t  1E-06
3-83E-05
2.01E46

5-63E-02

ND
9.41E-08
2-56E48

ND
ND

2.19848
1.03E47
3.11E{7
4.22E{}8

ND
ND
N'D

8.82849
I\'D

2.51E48
ND

1.30E49
439846
3,64E-0?
3.48 01
2.95F47
9.21E48
J.13849

ND
t.4lE-07

ND
l\'D

5.78E-10

2.11E45
1.06E-05
l.90E-06
I.00E-05
8.90E-06
?.52E45
1.68E45
1,45E-05
t.858-05
4.16E46
7.24E45

L69E-04
1.06846

t.64E-02
3.39E 05
9.51E 06
4.28Ei6
5.03E-05

NA
4.44E46
r.5tE-04
8.28E-06

L70E-0?

ND
1.18E47
3.218-08

ND
ND

2.75E-08
t.29E-07
3.90E-07
5.28E 08

ND
ND
ND

1,118"08
ND

3.14E-08
ND

t.63E{9
3.67E46
4,56E.07
4.54E41
i.69E-01
L l5E-07
6.438-09

ND
1.76E41

ND
ND

'7.24E-10

3.408.05
8.89E{6
1.59E-06
8.18E-06
'7.ME-06

9.42E-05
t.4lE-05
1.218-05
1.558-05
3.98E-06
1.88E-05

2.12E44
1.338-06

6.838-02
4.24E-04
1.20E-03
5.37E-05
6.3rE{4

NA
5.s6E-05
r.92E43
1.04E44

'1.31E-O2

ND
7.078-05
5.808-04

ND
ND

1.08E-03
2.238 05
9.09E-05
4.918-06

ND
ND
ND

2.58E.06
ND

3,66E-05
ND

8.16E47
1.35E43
6.08E-04
6.04E 04
4.92E44
1.54844
2.00E{5

ND
8.22E46

N'D
N'D

9.65E-06

t.82E42
3.26E45
NoI VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
5.69E-03
Not VOC
Not VOC

L88E{4
t.l7E-05

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

2.9!E42

1.23E-05
2.45E-O4
6.91E43
2.32V04
1.t5E-03
2.49F.O3

ND
5 .1 lE  04

ND
l,008-06
4.58E43
3.88E-.06
1.23E{5

ND
1.75E42

ND
8.24E41
2.91F43
2.15843
2;738-03

5.11E44
t.54E-05
9.42F.44
3.548-05

ND
3.01E-03
2.98E-05

1.85E-02
N'D
N'D
ND
ND

Not VOC
ND

Not vOC
4.24E43
Not VOC

ND

l.33E-03
t.99E-05

ND
ND
ND
ND
N'D
ND
h'D
N'D
ND

1.91E42

1.23E{5
3.16E{4
'7.49L43

2.32844
1.15E43
3.5TE43
2.25E45
620E44
5.02E46
r.008{6
4.58843
3.88846
t.80E45
7.88E 08
1_16E42

NA
2.25E45
4.33843
2.95E43
3.34E-03
3.71E-03
7.16844
3.60845
9.42844
4.,14E-05
1.04E47
3.01843
4.13845

3.68E-02
5.23E-05
3.53E{6
t.86E-05
1.65E45
l.1lE44
3.t?I4s
2.69E45
9.96E-03
8.82E-06
4- t 6E{5

1.90E43
9.31E42

l.33E4l
4.6rE43
5,4oE4l
5.90E-05
6.948{4

NA
6.11E45
2-ttE43
t. t 4E-o4

0.35

ND = chdiod rot 'Lr.<r!d d lot snllcd h ncdiM.

Not VOC = Chftiel i5 @t elrtil..
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TAILE 7-7: BASELINE NONCANCER HAZARD INDICES
Futnre Port ofOrklsnd Field Support Services Compler
2225 and 2277 Sevetrth Slreel
Orklatrd, Crlifornir

Futurc Land Use

Onslle Intrusive Worker

Soll Gas
Pathway

Soll Prthwsy
Groutdwntcr

P{thrr{y Tot!l
Nonc{ncer

HIVepor
Inhdation

Particulate
Inhalction

Ilermrl
Cortr.t

Ingestiotr
Vrpor

Inbalalion
Derm4l
Cont|ct

Vrpar
Inhelatior

Volaille Orgaric Compounds
1 , 1-Dichloroethsne
I , l -Dichlom€thylene

1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,2-Dichloropmpone
1,3,5-Trimethylbenz€ne

Benzene
Chlotutlenzene
Chloroethane
cis-1,2-Dchloroethylme
Di-isopropyl ether
Ethylbenzene
Freon I 13
Isopropylbenzene (CuDene)
Methane
Methyl rcn-butyl ether
Naphthalene
n-Butylb€nzene
N-propylbenzene
sec-Butylbenzene
Tefrchloroethylene

transl,2-Dichloroethylene
Trichloro€thylene
Trichlorof luoromelhane
vinyl chlo;d€ (chloroethene)
Xylenes
S€mi-Volrtile Compoutrds
2-methylnaphthal€ne
Acenaphthene

Benz(a)anthracene
Chrysen€
Dibenzofinal
Fluonnthene

Naphthalene
Phenanthelle
PFene
PetroleurD Hydrocarbolr$
TPH-DieseL
TPHCssoline
Metrts

Barium
Cadmium
Cobal(
Copper
L€ad
Molybdenum

Zinc
CumuhtiYe Notr<rucer

HrzNid IEd€r

LD
ND

6.05E-10
ND
ND
ND
ND

t.'71E-W
ND
ND

4.t tE-11
ND

3-378-10
a.44E-12

NA
?.238.09

ND
ND

3.898-10
2-l4E-10

ND
5.59E-11

ND
4,21E-l I
l . l2El I
2.42E-lr
1.90E-10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.43E-03

ND
ND
ND
ND
ND
ND
ND
ND
ND

1.438.03

ND
8.49E-t 1
l.5 tE49

ND
\'D

1.29E-09
2.068-t0
1.09E-t0

ND
N'D
ND

3.10E-12
ND

4.40E-ll
ND

9.19E 13
4.57E-08
?.30E-t0
'7.26E-tO

5.9t8-t0
1.85E.r0
2.40E-11

ND
9-86E-)2

ND
ND

r . l 6E -11

4.23E47
1.42E-08
2.54E-09
1.34848
l.r9E48
t.5)E-07
2.25E-08
r.94E-08
1.93E-0?
6.37E-09
3.00E{8

2.80E-07
2.02E49

1.83E-03
l.l2E-04
1.36E44
8.58E{8
l.0lE-06

NA
8.89E{8
3.06E-06
1.66E4',1

4.50E43

ND
1.25E49
3.39E-l0

ND
ND

2.90E-10
1.36E49
4.)2.849
5.58E 10

ND
ND
ND

1.17E-t0
ND

3.32E-10
N'D

1.' t2E t l
5.81E48
4.82E49
4.79E49
3.90E-09
1.22E49
6.798-l I

ND
1.86E-09

N'D
ND

1.65E-12

3.59F41
l.4lE-07
?.52E-08
1.338-0?
r. l8E4?
9.95E41
2.23E41
1.92841
2.4s841
6-30E{8
2.9TE41

2.23E46
1.41E48

2.16E44
4_48E47
l-2'fE4',7
5-6?E48
6.66E-m

NA
5-87E48
2.02E46
t. t 0E-07

2.258-04

ND
9.06E-09
2.46E-U)

ND
ND

2.1lE-09
9.88E-09
2.998-08
4.06E-09

ND
ND
ND

8.49E-10
ND

2.41E-W
ND

l.25El0
2.82F 0'7
3.50E-08
3,48E-08
2,84E-08
8.87E49
4.948-10

ND
r.l5E-08

ND
ND

5.568.11

2.61E46
6.838-07
1.22E-O'7
6.448-07
5.71847
1.23E46
1.08E-06
9.31E4?
l. l9E-06
1.06E-0?
1.44E-.06

1.63E-05
1,02E47

5.25E-03
1.26E{5
9.2 t E-05
4.12E-06
4.84E 05

NA
4.21E46
1.4'7E-M
7.97E-O6

5.628-03

ND
?,58849
1.35E 07

ND
ND

t.l6E47
1,84E-08
9.148 09
5.28E-10

ND
]\D
ND

2.168-10
ND

3.93E 09
ND

8.74E-ll
4.08E-06
6,51E-08
6.48E48
5.28E.08
L65E-08
2.14E49

ND
8.8lE l0

ND
ND

1.03E09

3.78E-05
LZ1E46
Not VOC
Not VOC
Not VOC
Not VOC
NoT VOC
Not VOC
t.12E45
Not VOC
Not VOC

2.50E-05
1.8084?

Not VOC
Not VOC
Not VOC
NotVOC
rtot VOC
Not VOC
Not vOC
Not VOC
Not VOC

8.60E45

3.158-09
2.868-10
1,03E-07
6.348 10
4.00E-lo
1.95E-08

ND
1.17E-09

ND
1.88848
l29E{8
2.?9E-O9
8.64E-08

ND
|.'t6841

ND
'7.94808

3.15E-07
5.02E48
2,818 08
6.578-08
1.89E-09
2.23E-08
3.44849
6,80E-10

ND
6.88E-10
9;798-07

|.gTE 06
ND
ND
ND
ND

5.60E49
N'D

5.58847
4,79847
t,41845

ND

2.15E44
2.51E44

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.91E{4

3-30E46
6-558{5
1.85E-03
6.2tE 05
t.91E-03
6-67E44

ND
t.31E44

ND
2.68E41
t.23F43
I _O4E{6
3-28E-06

ND
4.69E43

N'D
2.21E41
7 _95E44
6.28E-04
7.30E44
8.61844
1.53E 04
4-t3E-06
2.52E-04
9.48E46

N'D
8,06E44
7-99E-06

4.96E43
ND
ND
ND
ND

Not VOC
ND

Not VOC
l . l 3E43
Not VOC

ND

3.55E44
1.07E-05

ND
ND
ND
ND
ND
ND
ND
ND
ND

2.13E47

3.308.06
6.55E-05
1.85E-03
6.21E-05
r-918-03
6.67E-04
2_98E{8
I.3TE"M
5. | 5E-09
2.81E-O'7
1.23E43
1.04E{6
337E46
8A1I-12
4-69E-03

NA
3.02E4'l
7.99F.04
6.28844
'7-30E44

8.61E-04
1.53E.04
4. t 6E-06
2_52E44
9-50E46
l. l2E-t I
8.06E-04
8.97E-06

5,00E-03
2-lrE46
1.50E-07
1.90F,O'l
1.01E-01
8.18E-06
1.33E-06
1.70E-06
1.158-03
t.47E45
t.17E1h

6.13E-04
1.70E-03

9.29E-03
3.6sE-04
4.28E-O4
4.Z6E 06
s.01E-05

NA
4.42E'-06
1.52E44
8.24E46

0.03

ND = Chdric.l et d.tet d o. not !.r|pl.d ir b.dim.

Noa VOC - Chaiql is Dt nl.rib.

r.lFono.D.a7'i5L\ran^c&j'Pdn!s' bcrie_tidr{&d_F rt: IEIS f,NVIRONMENTAL



Chemlcal

Future L{nd [.he

O!-Sit. Commcrcirl Worker

Soil Grs
Pathway

Soil Potlwoy
Grortrdwrler

Prahrvay

Total Risk
Vrpor

ItrhNhlion
Vrpor

Itrhalation Inbalrtion

Volelile OrgrEic Compoutds
l, I -Dichloroethsne

l,l.Dichloroethylene
1,2,4-Trjmethylbenzene
1,2-Dichloroethane
I .2-DichloroproFn€
1,3,5-Trimethylbenzene

Benzene
Chlorobenzene
Chlorcethane
cis- 1,2-Dichloro€thylene
Dj-isopmpyl €ther
Ethylbenzene
Freon I 13
lsopropylbenzene (Cumen€)
Methane
M€thyl tert-bu9l ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Ietrachloroethylene
Ioluene
trans-1,2-Dichloroethylene
Trichloroethylene
Irichlorofluorcmethane
Vinyl chloride (chloroethene)
Xylenes
Semi-VolNtile Cbmpounds
2-methylnaphthalene
Acenaphthene

Benz(a)anthracene
Chrys€n€
Dibenzoturan
Fluoranthe,ne

Naphthalene
Phenanthrene
Plrene
Petroleum llydro.rrborN
TPH-Dieset
TPH-Gesoline
Metals

Badum
Cadmium
Cobalt
Copp€r
Lead
Molybdenum
Vanadium
Zinc

Cumuletive Cmcer Rfuk

ND
ND
NC
ND
ND
ND
ND

5.91E-07
ND
ND
NC
ND
NC
NC
NC
NC

1.34E48
ND
ND
NC
NC
ND
NC
ND

1.40E49
NC

2.i8848
NC

6.2'tg-0',1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
N'D
ND
ND
ND
ND
ND

ND
8.84E48

NC
ND
ND
NC
NC

5.57E48
NC
ND
ND
ND
NC
ND
NC
ND

1.20E-09
NC
NC
NC
NC

2.97E4?
NC
ND

5.03E-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VoC
No! VoC
Nor vOC
No( VOC

NC
Not VOC
Nor VOC

Not VOC
Not VOC
Nor VOC
Not VOC
Not VOC
Nor VOC
Not VOC
Not VOC
Not VOC

4.47F.41

NC
NC

1.408.09

NC
4.66E-09
4.47E.08

Iic
ND

1.37E-0'7
ND
NC
NC
NC
NC
ND
NC
ND

9.21E-10
NC
NC
NC
NC

3.92E4',7
NC
NC

8.34E-09
ND

3.63E-06
NC

NC
ND
ND
ND
ND

Not VOC
ND

Nor VOC
NC

No. VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

4 34F.-06

1.40E{9
2.1lF01

NC
4.66E{9
4.47E{8

NA
1;79E47

NA
NA
NC
NA
NC
NC
NC
NC

1.558-08
N'A
NA
NC
NC

6.89E 07
NC
NA

1.48E-08
NC

3.66E 06
NC

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NC

NA
NA
NA
NA
NA
NA
NA
NA
NA

s.42E-06

TABLE 7-8: SITE DEVELOPMENT CANCER RISK ESTIMATES
Fut$e PortofOakland Fleld S[pport Selices compler
2225 atrd 2277 Sevetrth Streea
Olklrtrd, C{lifornis

ii;ctai!.I @i dddld or lopl.d itr !!dne.
Nc - CD@i.d st .Gidq* r 6i@!8.
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Chemlcal

Future Llnd Ure

On.Site Commerairl work.r

Soi! Gas
PathwNy

Soil Palhwrl
Groundwater

Psthwsy
Totrl

Notaenaer HIVapor
Itrhalation

Vapor
Itrhalatiotr

Vapor
Inhalrtiotr

Volrtile Orgatrlc Compourds
I,l -Dichlomethane

l,l -Dicblomethylene

I,2,+Trimedrylb€nz€ne
I ,2-Dichlomethane
1,2-Dichloropropane
1,3,5 -Trimethylbenzene

Benzene
Chlorob€nzfn€
Chloroethan€
cis-1,2-Dichloroethylene
Di-isopropyl ethel
Ethylbenzene
Freon I 13
lsopropylbenzenc (Curnene)
Methane
Methyl t€n-bdyl ether
Napbthalene
n-Butylbenzene
N-propylbenzene
sec-Butylb€nzefie
Teirachloro€thyl€ne
Toluene
trans- 1,2-Dichloroethylene
Trichloroethylene
Trichlorofl uorometllare
vinyl chlonde (chloroeihene)
Xylenes
Srmi.vol.tlle Compourds
2-methylnaphthalene

Benz(a)anthrac€ne
Chrysetle
Dib€nzofuran
Fluoranthene
Fluorcne
Naphthalene
Phenanthrene
P]rene
P€trolerm Hydrocirbo['
TPH-Diesel
TPH-Casoline
Metels

Barium
Cadmium
Cobalt
Copper
l,aaA
Molybdenum
Vanadiutn
ZiJrc
Clmulativ€ NorH$rcer

H|zrrd lnder

ND
ND

2.28E46
ND
ND
ND
ND

1.65E-05
ND
ND

3-838-07
ND

3.t4E-06
7.88E 08
4.81E48

NA
2.08E-05

ND
ND

3.63E-06
2.00E-06

ND
5.21E47

ND
3.93E47
1.O4E47
2.26E07
t.7'7E-06

ND
8_40E{2

8.40E-02

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
?.07E-05
5.08E-04

ND
ND

t.08E-01
2.02E-05
9.09S45
4.93F.06

ND
ND
ND

2.58E46
ND

3.66845
ND

8.16E47
1.208-03
6.08E.{4
6.04E44
4.92E44
1.54E44
2.00E45

ND
8.22F46

ND
ND

9.658-06

t.63E42
2.88845
Not vOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
5.08E-03
Not VOC
Nor VOC

t.69E44
1.068-05

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

7.65E42

4.82E-06
9.8rE{5
2.57E-03
1.298-04
3.05E-03
9- | 3E-04

ND
x.16E-04

ND
4.39847
1.87E{3
1.35E46
4.64E{6

ND
6.18E43

ND
6.27E4-l
1.61E43
8.498{4
9.05E44
1.15E43
2.03844
6.38E46
3.4'7844
1.36E45

ND
t32E43
1.06E45

5.99E-03
N'D
ND
N'D
ND

Not VOC
ND

Not VOC
7.39E43
Not VOC

ND

5.95E44
2.00E-05

ND
ND
ND
ND
ND
ND
ND
ND
ND

3,05842

4.82E46
1.69E44
3-08E-03
t-29E1]4
3.05843
1.99E43
2.028-05
3.24E-04
4.93E46
4.39E-01
I.87E-03
l-35E.06
1.04E-05
7-888-08
6.228-03

NA
2.23E-05
2.88E-03
1.46E-03

i.658-03
357844
2.69E-05
3.4't8 04
2.22F'05
1.04E-07
1.32E-03
2.20E-05

2.23L02
2.88E-05

NA

NA
NA
NA

?-47E-03
\A
NA

'1.64E 04
8.408-02

NA
NA
NA
NA
NA

NA
NA

0.14

TA.BLE 7-9: SITE DEWLOPMENT NONCANCER HAZARD II\DICES
Future Port of Oaklrnd Field Support Services Compler
2225 rnd 2277 Sevenlh Street
O.klatrd, C{lifomia

ND = Chdicat noa d.t c0st or lol srmDl.d in nedim.

Not VOC = Ch.tnic.l i,s lot eol.!le,
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Appendix B. Modelirg Methodologies

This appendix explains the methods used to model exposure to contaminants ofpotential concern

(COPCs) for human receptors considered at the Site. These models were used to estimate on-

Site, indoor and outdoor ambient air concenhations associated with the emission of COPCs from

soil, soil gas, and groundwater. Estimation of airborne COPC concentrations at on-Site receptors

comprised the calculation of (i) emission 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 recoptors. Note that all of

the models presented in this appendix will overestimate ambient air concentrations when non-

aqueous phase liquids are present.

8,1 Exposure Modeling Summary

kis Environmental initially performed baseline modeling under an assumed defauit condition

where specific design elements that will be incorporated into the development wete not inciuded.

These specific design elements include i) the planned passive soil-venting systems that will be

placed beneath all constructed buildings and 2) the asphalt cap that will completely cover the

Site. We then conducted modeling under conditions consistent with the planned site

redevelopment, incorporating the aforementioned design elements. Note that these desigL

elements will only affect the fate 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 following table summarizes the models used to estimate exposure for

each human receptor subject to a complete exposure pathway as described in Section 5 ofthe

assessment. Uncertainties associated with these modeling approaches are discussed in

Appendix C.

I:\Portoaklandvlhst\HHRA\Appendix B B-1 IRIS EN!'IROI\MENTAL



Baseline Evaluation

Scenario
Model
Name

Model Breakdown

Emissions Dispersion

Development

0n-Site
Construction
Worker

Soil Particulate Dust Default Default

Soil Trench Methane Advection Trench Model

Subsurface Soil

Gas Trench Methane Advection Trench Model

Groundwater Trench Methane Advection Trench Model

tr'uture Use

Intrusive
Worker

Soil Particulate Dust Default Default

Soil Trench Methane Advection Trench Model

Subsurface Soil
Gas Trench Methane Advection Trench Model

Groundwater Trench Methane Advection Trench Model

On-Site
Commercial
Worker

Soil Particulate Dust Defauit Default

Soil
Johnson &
Ettinger Methane Advection Johnson & Ettinger

Subsurface Soil
Gas

Johnson &
Ettinger Methane Advection Johnson & Ettinger

Gtoundwater
Johnson &
Ettinger Methane Advection Johnson & Ettinger

Planned Site Redevelopment Evaluation

On-Site
Commercial
Worker

Soil Particulate Dust Default Default

Soil
Johnson &
Ettinger Difirsive Flux Johnson & Ettinger

Subsurface Soil
Gas

Johnson &
Ettinger Diffusive Flux Johnson & Ettinger

Groundwater
Johnson &
Ettinger Difh,rsive Flux Johnson & Ettinger

Ir\Porroakland\TthstvlHRAlrlppendix B IRIS EITIVIRONMENTAL



B,2 Physicochemical Properties and Site Parameters

The mobility ofa COPC in the subsurface is governed by the physicochemical properties of the

COPC and by the soil properties. The COPC-specific properties that govem transport include

the diffusion coefficient in air, diffusion coefficient in water, Henry's law constant, solubility 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 ofCOPCs 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

available. 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.

8.3 Trench Model

The Trench Model was used to estimate airbome COPC concentrations resulting from the

volatilization ofCOPCs from soil, soil gas, and groundwater into trenches dug by construction

workers during Site development. This model assumes that COPCs present in subsurface soil,

soil gas, and groundwater are volatilized from the surface ofthe trench walls and dispersed

throughout the trench by winds.

Estimation of ambient COPC concentrations for the intrusive worker consisted of two steps:

(i) the estimation of the volatilization flrx of COPCs into the air; and, (ii) the modeling of the

dispersion ofthe COPCs in the trench. An analyical solution to the Fickian diffusion equation

was used to calculate the volatilization flux ofCOPCs fiom soil, soil gas, and groundwater into

the trench. An empirical analogy approach was used to estimate the dispersion in the trench.

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

th€ concentration of COPCs in the trench. Ambient air concentrations from trench modeiing are

incorporated into Tables 5-3 and 5'4.

I:\PonoaklandvthStVIHRA\Appendix B B-3 IRIS EIWIRONMENTAL



8.3.1 Estimation of Baseline Flux of COPCs from Soil, Soil Gaso and Groundwater to the
Trench Assuming Methane Advection

COPCs can flux tbrough the pores of soil and be emitted into the trench. In 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 of other

COPCs must be addressed. Methane concentrations at the Site are likely the result of the use of

hydrocarbons as a food substrate by subsurface microorganisms. As the microorganisms

consume the hydrocmbons as food, methane is released as a blproduct. The methane so released

begins to build up pressure, resulting in a pressure 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 diffusion gradient.

The COPC flux associated with the methane pressure gradient can be estimated by assurrring a

steady-state flow associated with this pressure gradient (Little et a1., 1992). Under this

assumotion. the normalized average flux is:

176=e/A* 10-5

where:

J/C : normalized contaminant flux at ground surface (m/s);

a : steady state flux rate of the methane gas (cm3/s.1;

C : soil gas concentration resulting from media of concern (mg/m3); and

A : area of trench surface (cmz).

The steady-state flux rate of methane is calculated from:

Q:0</u) (PrL) A

where:

soil intrinsic p ermeabi lity (cm?);

vapor viscosity (g/m s);
pressure ofmethane at groundwater table (/cm d);

distance from groundwater table to surface (cm); and

area of trench surface (cm2).

1 . -

P:
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Note that the total flux into the trench may not exceed the mass available for transport. While

groundwater sources are considered infinite, soil and soil gas sources are finite; therefore, both

soil and soil gas flux estimates are checked to enswe they do not result in violation of

conservation ofmass. To estimate the flux under these conditions, we assumed that all ofthe

mass potentially available to flux into the trench did so, taking into account the potential flux of

COPCs to the surface. Under these assumotions, tle normalized flux into the trench would be:

where:

normalized contaminant flux at ground surface over time T (m/s);

soil gas concentration resulting from media of concem (mglm3;;

total flux time (exposure period, s);

depth of COPC contamination (cm);

width of trench (cm);

length of trench (cm);

depth oftrench (cm); and

surface area of trench (cm2).

The trench parameters referenced above are presented in Table 5-2. Note that the formulation of

this Trench model requires that there are no NAPLS present. If this model is used to estimate the

flux of NA?Ls, the flux will be overestimated. Therefore, as a conservative screen of the impact

ofNAPLs on exposure concentrations, this approach may be used.

B.3.2 Concentration of COPCs in the Trencb

Atrnospheric dispersion in trenches is similar to that found in street canyons. Street canyons are

streets lined on both sides by buildings. This configuration results in a cross-street profile bound

on t}ree sides, with an open surface above the street. 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 tlre canyon. Like street canyons, trenches are bound on three sides and

surface winds fiaveling over the trench drop down to create zones ofturbulence within the

trench. Similar to emissions from cars traveling along the street at the bottom ofthe street

JlC
C:
. | _

D
w
L=
z=
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canyon, emissions from the bottom of the trench may get trapped within the kench walls.

Therefore, ambient air concentrations resulting from emissions in the bottom of the trench may

be estimated from sfeet canyon modeling of automotive emissions. Using this analogy, the

concenftations resuiting from the formation ofturbulent eddies in the trench may be estimated

from the following equation (Cermak, 1974):

JA ,- : ----------:::-wd  
0 . lH ,Z ,u ,

where:

C" : air concentration in the trench (mg/m3)

J = flux of COPCs into the trench (g/.--t)

L : length of tlte trench (m)

Hr = depth of the trench (m)

Ar = area of trench walls and floor (m2)

us : avetage surface wind speed (m/s)

To maintain the analogy with the experimental results presented in Cermak et al. (1974) the

width of the trench was assumed to be one and half times the depth of the trench. All the input

parameters used in the trench modeling are presented in Table 5-2. The hypothetical trench is

assumed to be 100 cm deep, 150 cm wide, and 400 cm long.

The trench equation presented above assumes that the wind is constant and is always blowing

normal to the trench; therefore, the equation gives a maximum one-hour average concentration.

A multiplication factor of 0.08 is generally used to convert maximum one-hour concentrations to

annual average concentrations. Nonetheless, kis Environmental conservatively assumed that the

one-year average concentrations in the trench would equal the maxirnum hourly concentrations;

therefore, this multiplication factor was not used. Furthermore, wind speed and direction normal

to the trench will vary significantly with change in meteorology. Therefore, it is likely that this

Trench Model will provide a conservative estimate ofthe actual annual average concentration in

the trench.
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8.4 Dust Model

The estimation of concenhation goals attendant to inhaiation ofpadiculates requires the

determination ofthe quantitative relationship between chemical concentrations in the soil

(mg/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

arurual average respirabie portion of suspended particulate mattor (0.050 mgim3 [50 pglm3]

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 dwing the

intrusive activities would be one tenth ofthe standard for respirable dust particulates (i.e., one

tenth of 5 mg/m3, or 0.5 mg/m3 [500 pg/m3]), as established by the California Occupational

Safety and Health Administration (CaVOSHA). For both the resident and worker populations,

we have assumed that 100% ofthe inhaled particulates come from surface soil.

8.5 Johnson and Ettinger Model

The transport of COPCs into indoor air was simulated using the USEPA-approved Johnson and

Ettinger Model ('the J & E Model"; USEPA, 2000), as modified by Cal,€PA. The Advanced

version of the Model was used (SL-ADV Version 2.3; 3/01). The J & E Model is used to

estimate indoor air concentrations associated with the volatilization and dispersion ofCOPCs in

soil, soil gas, and groundwater into indoor environments. COPCs in subsurface soil, soil gas,

and groundwater, may be emitted into indoor environments t}rough advection and diffusion.

Once released into irdoor air, turbulent mixing will disperse the COPCs in the building.

The J & E Model estimates the COPC indoor air concentrations in a two steps process: (i) the

estimation of the flux of COPCs into the building; and, (ii) the estimation of the dispersion of the

COPCs in the building. For our baseline analysis, we have assumed that COPCs in subsurface

soil, soil gas, and groundwater, may migrate vertically into on-Site buildings by advection and

diffusion. The advective component ofthe flux is the result of a methane pressure gradient, as

discussed above. Currently, the J & E Model does not include this advective transport
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mechanism. As this transport pathway can significantly increase the total flux into a buiiding,

we have modified the J & E Model to incorporate this pathway.

Using the approach developed in Section A.4.1, the advective component of the flux was

incorporated into the J & E Model. This adjusted J & E Model simulates the transport of a

compound into the building by both advection and diffirsion and relates the flux of the substance

to the pressure gradient ofmethane.

The planned site redevelopment will include passive vapor venting systems below building built

on-Site. The passive vapor venting system will decouple the advective transport ofCOPCs into

the building, allowing the COPCs to escape around the building and thereby reducing the

advective transport ofsoil gas to zero. In this case, we have conservatively assumed that

diffusive transport of COPCs into the building will continue even with the addition of a passive

vapor venting system. We used the standard J & E Model to estimate the diffusive transport to

COPCs into the building.

The development of the Model is described in detail in the user's guide (USEPA, 2000). The

modeling inputs that affect the estirnate of the indoor air concenhations include building, soil,

methane flow rate, and physicochemical parameters. Default building parameters used inciude

building height, the building air exchange rate, and the seam between the floor and the building

wa1ls. 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 inclusion ofplarured desim elements.
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