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1.0 INTRODUCTION

This document is Volume II of the Corrective Action Report - SNK Andante Project, 3992
San Pablo Avenue, Emeryville, California, which consists of a total of five volumes. It
presents Health Risk Assessments for the subject property.

1.1 Site Description and History

The location of the subject property is shown on Figure II-1. Figure II-2 is a site plan showing
the property prior the start of construction. Figure 1I-3 is the architect’s drawing showing a
plan view of the ground floor elevations of the development that is cwrently being
constructed on the property.

1.1.1 Site North

As is shown on Figures II-1 and I[I-2, true north at the 3992 San Pablo Avenue site is slightly
to the west of the center line of Adeline Street, which runs along the easterm side of the
property. However, to simplify discussion, in this Remediation Report we have established a
“Site North” that parallels the alignment of San Pablo Avenue, which runs along the western
side of the property. Unless otherwise stated, or in cases where true north is shown on
drawings, all compass directions referenced in this document should be interpreted in the
context of that directional construction.

1.1.2 20th Ceniury History

In the early 20th Century several railroad tracks were constructed through the northern
portion what is today 3992 San Pablo Avenue. At that time the balance of the property was
occupied by residences, restaurants and commercial property. By the late 20th Century, the
rail lines passing through the site became disused, the right-of-way was sold and the tracks
were removed circa 1970. '

Following the removal of the railroad tracks, the majority of the small businesses located on
what is today the 3992 San Pablo Avenue property closed and their buildings were
demolished, leaving only the King Midas Club, at 3992 San Pablo Avenue, the Key Club at
the same 3992 San Pablo Avenue address, and the Key Hotel at 3900'% San Pablo Avenue
clustered in the southwestern corner of the property. The remainder of the site was, during
that time, used as a parking lot. By 1997 no businesses remained in operation on the site and
the property was acquired by the City of Emeryville Redevelopment Agency (ERDA). In
2002, all of the remaining structures on the site were demolished so that, in March 2003, it
was a paved empty lot. For a more detailed history of the site, see Volume I of this report.
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1.2 Site Ownership and Use

In March 2003, SNK Captec Andante LLC (SNK Captec) purchased the subject property
from the ERDA and, in April 2003, initiated the preliminary stages of redevelopment of the
site for mixed commercial and multi-family residential use.

1.3 Anticipated Future Use

It is anticipated that the 3992 San Pablo Avenue property will remain the site of the mixed
residential and commercial development currently being constructed for at least the next 30
years. Future uses will depend upon City of Emeryville planning policy and any changes in
zoning ordinances. However, given the urban setting of the site, it can be anticipated that any
future changes in use of the site will be limited to multi-family, commercial, or light
industrial development.

1.4 Chemicals of Concern in the Subsurface

As is detailed in Volume I of this report, a Phase I Environmental Assessment of the 3992
San Pablo Avenue property, which was conducted by SJC in 2000, concluded that it was
probable that some portion of the subsurface beneath site where it fronts onto 40th Street was
affected by fuel hydrocarbons released on adjacent property (The San Joaquin Company Inc.
2000). That was confirmed by analysis of samples of soil recovered from an array of push
probe borings drilled on the site in February 2003 (Apex Envirotech, Inc. 2003). The
locations of the exploratory borings are shown in Figure II-2. The results of analyses of
samples recovered from those borings are presented in Table II-1.

As has been detailed in Volume I of this report, additional site investigation conducted by
SJC that included trenching and installation of groundwater-quality monitoring wells and
analysis of data obtained during progress of remediation work revealed that the Andante
Project site was significantly affected by chemicals of concem (COCs) over the area
identified in Figure II-4. The locations of the exploratory trenches with soil sampling
locations and the locations of groundwater-quality monitoring wells installed by SIC on the
site at an early stage of the remediation program are also shown on Figure II-4. The results of
the analyses of the soil and groundwater samples recovered from them are presented in
Tables II-2 and II-3, respectively.

1.5 Sources of Chemicals of Concern

The sources of the COCs in the subsurface beneath the Andante Project site are briefly
described below.

SJC
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1.5.1 Celi’s Alliance Service Station at 4000 San Pablo Avenue

A gas station known as Celi’s Alliance Service Station (Celi’s), owned by an independent
distributor, operated from approximately 1936 until 1994 on the land that had the address
4000 San Pablo Avenue, which is adjacent to, and north of, the Andante Project site at 3992
San Pablo Avenue. Tanks at that service station leaked fuel hydrocarbons into the subsurface.

When the service station closed, the tanks were removed and the Emeryville Redevelopment
Agency (ERDA) took title to the land by condemmation. By that action, the City of
Emeryville became a “responsible party” for the 4000 San Pablo Avenue site.

In 1994, affected soil within the property boundaries of the 4000 San Pablo Avenue site was
partially removed by excavation (Woodward-Clyde Consultants 1995). The remedial
excavation on that site extended down to 9 ft. BGS, which depth was just above the
groundwater table at the elevation it was at that time, and laterally to the boundaries of that
site. The southern limit of that excavation was located an average distance of approximately
12.5 feet north of the northern boundary of the 3992 San Pablo Avenue property.

To remove floating product at 2 thickness of 6.24 in. that had been observed on the water
table beneath the Celi’s site when first measured on August 1993, a recovery well equipped
with an ejector pump was later installed in the northwestern comer of that property. The
recovery well was pumped weekly from September 12 through December 5, 1997, a total of
2,035 galions of free product and water were removed from the subsurface (Woodward-Clyde
International Americas 1998a).

The results of analyses of the confirmation samples recovered by Woodward-Clyde from the
floor and walls of the remedial excavation opened on the Celi’s site are reproduced in Table
II-4. The sampling locations are shown on Figure I1-4.

Concentrations of gasoline (TPHg) in the soil in the floor of the remedial excavation on the
4000 San Pablo Avenue property ranged from 540 mg/Kg to 1,000 mg/Kg at sampling
locations near the southem boundary of the site, which is in close proximity to the property
with which this risk assessment is concerned. The concentrations of dieset in the samples
recovered from those locations ranged from undetectable to 75 mg/Kg. As can be seen in
Table II-4, concentrations of benzene, toluene, ethyl benzene and xylene isomers (the BTEX
compounds) were detected in the samples recovered from the floor of the remedial
excavation. At the sampling locations distributed along the southemn wall of the remedial
excavation at 4000 San Pablo Avenue, concentrations of gasoline ranged from 20 mg/Kg to
730 mg/Kg with commensurate concentrations of the BTEX compounds. Diesel
concentrations in samples recovered from that wall ranged from undetectable to 69 mg/Kg,

Components of fuel hydrocarbons migrated from the Celi’s Service Station site and
contaminated soil and groundwater beneath the Andante Project site.

SJC
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1.5.2 Other Sites

In addition to the subsurface beneath the Celi’s Service Station site, contamination was found
throughout the right-of-way of the 40th Street extension when assessmentis of the
environmental conditions of the subsurface between Adeline Street and San Pablo Avenue
were conducted prior to the extension’s construction in 1995 (Levine-Fricke 1994a, 1994b,

1994¢, 1993a, 1993b).

Although some of the contamination found beneath the 40th Street right-of-way can be
attributed to up-gradient dispersion of contaminants in groundwater from the Celis site, it
appears that the COCs detected in many of the soil borings and monitoring wells installed in
the 40th Street extension right-of-way to the north of the Andante Project site at 3992 San
Pablo Avenue had some other source. Possible sources include materials spilled onto the
railroad right-of-way previously located on the present-day alignment of that street and down-
gradient migration from sites to the east of Adeline Street.

More easily identifiable sources of COCs affecting the subsurface beneath the 40th Street
extension that migrated onto the Andante Project site are two 10,000-gal., unregistered
underground fuel tanks formerly located some 80 fi. north of the subject property. As is
shown on Figure II-4, those tanks were situated on the former site of the San Francisco
French Bread Bakery. They were removed from that property in 1989 (Levine-Fricke 1993b).
Their former sites are located beneath what is now the fence line that marks the northern
boundary of 40th Street so that the now back-filled tank pits are partially beneath the 40th
Street right-of-way and partially beneath the adjacent property to the north.

In addition to the soil sampling locations in the remedial excavation opened on the Celis site,
Figure II-4 also shows the locations of the soil borings and groundwater-quality monitoring
wells installed during the various stages of investigation of the environmental conditions
beneath the 40th Street extension right-of-way in the early 1990s. The results of analyses of
soil and groundwater samples recovered from those operations are compiled in Tables II-5
and [0-6, respectively.

1.6 Remediation Program

Prior to start of construction for the Andante Project site, the affected area of the subsurface
on the 3992 San Pablo Avenue property was remediated in compliance with a Remediation
Work Plan (The San Joaquin Company Inc. 2003) approved in March 2003 by ACEHCS.
The scope of the remediation program is fully described in Volume I of this Corrective
Action Report and is summarized below.

1.6.1 Extended Investigation of Areal and Vertical Extent of Affected Subsurface Zone
As has been discussed in Section 1.4 above, the remediation program included an initial

phase during which SJC excavated three exploratory trenches and installed ten temporary
groundwater-quality monitoring wells to improve understanding of the lateral and vertical

SJC



Corrective Action Repori: Andante Project, Emeryville, CA. Volume II: Health Risk Assessment Page §

extent of the area of the 3992 San Pablo Avenue property affected by the migration of
contaminants from the adjacent property to the north. The results of the analyses of the soil
and groundwater samples recovered from them are presented in Tables II-2 and II-3,
respectively.

1.6.2 Excavation and Off-site Disposal of Affected Soil

Soil affected by COCs in the subsurface beneath the subject property was remediated by
excavation and off-site disposal at permitted facilities. The excavated area is shown in plan
on Figure II-4. Figures II-3, II-6 and 1I-7 show cross sections through the subsurface prior to
remediation along section lines A-A’, B-B’ and C-C’ that are shown on Figure II-4.

To initiate the remedial excavation, existing concrete and asphalt paving were removed from .
the site and shipped for recycling in beneficial use. It was also necessary to remove large
volumes of buried masonry foundations and structural walls that had been constructed on the
site in the early part of the 20th century when the property was the site of warehouses and
other commercial structures. Following removal of the paving and foundation materials,
clean, unaffected soil was stripped from the surface of the site to depths varying between
approximately 1 ft. and 3 ft. below the ground surface (BGS). That material was stockpiled
on-site for later use as part of the engineered backfill placed in the remedial excavation to
restore the site to the grade required for redevelopment.

During the removal of foundation materials, three underground storage tanks of extreme age
were discovered on the site at the locations shown on Figure II-4. Two were 1,500-gal.
heating oil storage tanks, but the third, which was only 100-gal in capacity, was dry and its
past use coulid not be determined with certainty. However, based on olfactory indicators, it is
suspected that, at one time, the small tank contained gasoline or a similar low specific weight
petroleum hydrocarbon. All three tanks were removed under the permit and oversight of the
ACEHCS and the City of Emeryville Fire Department. As is shown in Table II-2, none of the
three tanks was identified as a source of fuel hydrocarbons or other regulated materials that
had been found in the subsurface of the 3992 San Pablo Avenue property (Dietz Irrigation
2003b, 2003c).

After clean, surficial soil was removed, the excavation was deepened to remove affected soil
from the subsurface. The depth of the remedial excavation generally ranged between 8 ft. and
13 ft. BGS. Locally, the depth of excavation was controlied by the depth required to reach
soil unaffected by COCs or the limiting depth beneath which additional excavation would
render the Andante redevelopment project economically unviable. However, in most portions
of the remediated area, the excavated depth was greater than the depth to the groundwater
table so that the most heavily-affected masses of soil were removed. Where excavation
extended below the groundwater table, removal was accomplished by excavating cells of
limited area to depths up to 2-3 fi. below the extant groundwater table and promptly
backfilling them with a crushed rock backfiil containing no fines.
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The excavation work included removal of buried paleo-stream deposits consisting of loose to
very loose sand with some gravel that formed an underground channel of highly-permeable
materials and crossed the site from San Pablo Avenue to 40th Street along the southemn limit
of the remediated area. The deposits are shown in section on Figures II-3, II-6 and II-7. It was
necessary to remove the permeable stream deposits not only because they were affected by
COCs, but also, for geotechnical engineering purposes because they were susceptible to
liquefaction during a seismic event.

The volume of soil excavated from the subsurface, excluding the unaffected soil temporarily
stockpiled on the site, amounted to some 7,025 tons, which amounted to some 8,000 cubic
yards, which was transported, in 410 truckloads, to Class 1I landfills (Dietz Irrigation 2003a).

1.6.3 Confirmation Sampling in Remedial Excavation

To confirm that sufficient soil had been removed from the subsurface of the Andante Project

" site to meet the objectives, over 100 samples of soil were recovered from the floor and walls

of the remedial excavation. The results of the analyses of the soil samples are compiled in
Table II-7.

Note:

Where data in Table II-7 is in gray script, they apply to soil samples recovered from
locations where the excavation was either deepened or widened after the sample was
recovered and analyzed. Additional sample(s) were then recovered at that grid location
from the floor or wall of the enlarged excavation.

The basic pattern of confirmation sampling was based on a grid system having 20-ft. spacing
in both the north to south and the west to east directions. The origination point for the
sampling grid was located in the northwestern corner of the 3692 San Pablo Avenue property
at the point having the coordinates 0S, OE shown on Figure II-8.

Note:

To accommodate the final geometry of the remedial excavation, samples were
recovered from some locations at points intermediate between the intersection points
of the basic sampling grid.) :

1.6.4 Backfilling of Remedial Excavation

When the remedial excavation was complete and all confirmation samples had been
recovered, with the approval of the ACEHCS Case Officer, the excavation was backfilled.
The clean surficial soil from the remediated area that had been stockpiled on the site during
the first stages of the remedial program was used as a source for the backfill together with
clean soil excavated to permit construction of foundations on other areas of the property.
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The backfill material consisted of silty clays and other low permeability materials, which

-were compacted under engineering control by the project’s geotechnical engineer to a relative

density of 95%. As is discussed in Section 3.4.1.1, this produced a cap with a thickness
varying between 7 ft and 13.5 ft and a hydraulic conductivity of less than 6.0 x 107 cm/sec.
over the small volumes of affected soil that remained in the subsurface after remedial

excavation had reached its maximum extent. Figures II-9, II-10 and II-11 show cross sections
through the backfilled remedial excavation.

1.7 Tiered Health Risk Screening and Assessment Process

Risk-based environmental assessments address the potential for constituent transport from
affected media in the source zone to a point of contact with a human or ecological receptor
via one or more exposure pathways that may be present under given circumstances. For the
present risk assessment, we are concerned with human receptors. For most sites where
remediation is required, the primary exposure pathways of concern to human health are: 1)
ingestion of contaminated groundwater; 2) release of contaminants from affected soil to
groundwater; 3) ingestion of contaminated soil; 4) direct dermal contact with contaminated
soil; and 5) inhalation of vapors released from affected soil and/or groundwater.

Risk assessments are commonly performed using a tiered procedure. At the Tier 1 stage,
available information regarding COCs in the subsurface is compared to risk limits developed
from generic parameters related to the properties of the COCs, the geotechnical and
geochemical properties of the subsurface, the use of the affected site, and the characteristics
of the receptors that may be present. Tier 1 assessments are used to screen sites affected by
COCs to determine whether the contamination present is at concentrations sufficient to pose
a significant health risk. At the Tier 1 stage, the data regarding geotechnical and geochemical
properties of the subsurface may be limited to qualitative data such as the type and thickness
of soils, the groundwater regime, the expected future use of the site, and simple assumptions
about the geometry and materials of construction of structures that may be built there. In
general terms, if the site is modeled using this type of information and limited data regarding
subsurface conditions, the maximum concentrations of one or more COCs that can be present
in the affected natural media without risk of a significant deleterious health effect can be
assessed by the nisk analysis process. These limiting concentrations are known as Risk-based
Screening Levels (RBSLs) (American Society for Testing and Materials 2000a). '

If the concentrations of COCs at a subject site are less than the applicable RBSLs, the
screening process normally permits the site to be used for defined purposes without further
¢valuation. This is permissible because highly-conservative parametric assumptions and
limiting exposures are always assumed when performing a Tier 1 assessment. A finding that
a given site has concentrations of COCs present that exceed the RBSLs does not mean that
any specified use of the site would be prohibited. Such a finding does, however, indicate that
additional, more detailed analysis based on quantitative site-specific data should be
performed to determine whether the site could be used for a specified purpose without undue
risk to ecological or human health. Such detailed analyses are known as Tier 2 assessments
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and can be used to assess the maximum permissible concentrations of COCs in natural media
at the site. These limiting concentrations are known as Site-specific Target Levels (SSTLs)
because they are based on site-specific rather than more generalized assessment parameters.

The Tier 2 risk assessment procedure can also be used to evaluate the scope of remedial
action programs required to render a site free of significant ecological or human health risk or
to assess the magnitude of any risks that may remain after remediation is complete. In some
cases, it may be necessary or cost-effective to advance the risk assessment process to a third
stage. However, Tier 3 risk assessments are not usually performed unless unusually-detailed
databases related to the site-specific conditions and the characteristics of the receptors and
their exposures are available or it is necessary to assess the beneficial effect of installation of

‘complex systems of engineered barriers to isolate receptors from the sources of COCs,

1.7.1 Tier 1 Site-screening Values for Concentrations of COCs in Soil and Groundwater

The California Regional Water Quality Control Board - San Francisco Bay Region
(RWQCB), which has jurisdiction over the property at 3992 San Pablo Avenue, has
published RBSLs for a large number of COCs affecting soil and groundwater beneath a
variety of geological and hydrogeological site conditions that are typical of those commonly
found in the San Francisco Bay region (California Regional Water Quality Control Board -
San Francisco Bay Region 2001). Those RBSLs, which include levels for both residential and
commercial and industrial land use, provide useful guidance for site screening at the Tier 1
risk assessment level.

The RWQCB’s RBSLs are based on the most restrictive of a number of criteria that include
COC concentration limits designed to protect groundwater from contamination leaching from
affected soils, eco-toxicity criteria, ceiling values to prevent odors and similar nuisances,
criteria to protect aquatic life, limits to protect the quality of surface waters, as well as
concentration limits on soil and groundwater that are set to protect human health, To develop
final, limiting RBSLs, the human health risk limits are further subdivided into direct and
indirect exposures to the COCs, as well as the effects of inhalation of their vapors or gasses
in indoor or outdoor air. With respect to limiting values for concentrations of COCs in indoor
air, for the purpose of establishing RBSLs, the RWQCB made highly-conservative default
assumptions about the values of parameters required to perform the risk assessment
calculations. In general, those assumptions, as well as others related to the properties of
geological media and the carcinogenic and toxic properties of the COCs are similar to those
that appear in ASTM guidance documents (American Society for Testing and Materials 2002,
2000a). However, for specific risk assessment parameters, the RWQCB elected to use
alternate values derived from consideration of California law and regulatory practice, local
experience, and the geotechnical, demographic and urban and industrial histories that are
typical of the San Francisco Bay region.

The RWQCB guidance document for RBSLs used for site-screening in the San Francisco Bay

region includes separate sets of tables of limiting COC concentrations for application to sites
where groundwater is or is not a current or potential drinking water source. In each case, sites

SJC



Corrective Action Report: Andante Project, Emeryville, CA. Volume II: Health Risk Assessment Puage 9

are further subdivided into those at which the depth to the top of affected soil is greater or
less than 3 meters BGS. Guidance is also provided regarding the choice of limiting COC
concentrations for sites underlain by predominately fine-grained soils as well as those
underlain by predominately coarse-grained soils.

As is discussed in Section 3.1 and 3.2 of this Tier 2 assessment, for the purpose of
performing a health risk assessment of the Andante Project site, the COCs to be considered
are, benzene, toluene, ethyl benzene, xylene isomers (the BTEX compounds), methyl tertiary

~ butyl ether (MTBE), naphthalene, and, in a qualitative sense, total petroleum hydrocarbons

quantified as diesel (TPHd) and total petroleum hydrocarbons quantified as gasoline
(TPHg), the latter two of which are each mixtures of more than 200 organic compounds.

Groundwater beneath the Andante Project site is not a source of drinking water (California
Regional Water Quality Control Board - San Francisco Bay Region 1999). With respect to
the depth below the ground surface of the first occurrence of soil affected by COCs, that
depth varies across the area of the site from which heavily-affected soil was excavated during
the remediation program. As can be seen by examination of Table II-7, which records the
depth BGS from which confirmation samples in the floor of the remedial excavation were
recovered, the depth to the top of affected soil remaining in place over a large portion of the
remediated area is greater than 3 meters (9.8 ft). However, in some areas, the depths to the
affected soil are somewhat less, and for reasons of conservatism, SJC elected to use limiting
COC concentrations used by the RWQCB to derive RBSLs for sites at which the depth to
affected soil is less than 3 meters BGS. Because, as is discussed in Section 3.4.1.1, the
permeability of the compacted fine-grained, silty clays used to backfill the remedial
excavation is very low, SJC elected to compare the post-remedial concentrations of COCs in
the subsurface to the guidance values published by the RWQCB for sites underlain by fine-
grained soils. '

Pathways related to direct ingestion of or exposure to affected soil or groundwater are not
present at the Andante Project site. As is discussed in Section 2.1 of this report, the exposure
pathways of concern to human health risk on the subject site are those related to inhalation of
indoor and outdoor air affected by vaporization of COCs from affected soil and water present
beneath the ground surface. For the purpose of making a Tier 1 screening of the potential
negative human health risk due to mixed residential and commercial use of the property, the
relevant COC concentration limits are those related to indoor and outdoor air impacts. Due to
dispersion by winds and volumetric mixing, exposure to COC vapors in outdoor air imposes
less restrictive limits than is the case for indoor spaces where vapors might accumulate.

1.7.2 Comparison of COC Concentrations Remaining in Situ with Tier 1 Screening Values

Limiting concentrations for the relevant COCs in soil and groundwater based on parameters
selected by the RWQCB for derivation of RBSLs related to human health risks at sites where
groundwater is not a source of drinking water, the depth to affected soil is less than 3 meters
and the soils underlying the site are predominately fine-grained are presented in Table II-8.
Those values can be compared to the concentrations of the COCs in soil and groundwater

SJC



Corrective Action Report: Andante Praject, Emeryville, CA. Volume II: Health Risk Assessment Page 10

remaining beneath the Andante Project site that are presented in Tables II-3 and II-7, in which
concentrations that exceed the relevant residential Tier I limits are in bold script.

Note:

When concentrations of COCs in either soil or groundwater are highlighted in bold
script, it indicates that the cited concentration exceeds the applicable residential Tier
1 screening limit. However, depending upon the site conditions to which the table
applies, the concentration limits used to determine the exceeders are those
recommended by the RWQCB for either sites where soils are porous or for sites
where soils are fine-grained (California Regional Water Quality Control Board - San
Francisco Bay Region 2001). '

When the purpose of presenting data in a table is to characterize the conditions
beneath the subject property prior to the implementation of the remediation program,
the limits applicable fo porous soils are used. Although the soils beneath the Andante
Project site are all fine-grained clay or silty-clay materials, that election was made
because the soils originally located in the near-surface down to a depth a few feet
beneath the groundwater table were imported fill materials that had not been
compacted, and on the mass scale, were highly permeable. Conversely, in tables
where the data was intended to be considered in the context of the post-remedial
condition of the site, the concentration limits used are those recommended for fine-
grained soils because, after completion of the remediation program and soil
improvement work required for the site’s foundations, all of the previously-loose fill
material was replaced by compacted engineered fill that, as is discussed in Section
3.4.1.1, has a very low permeability.

The type of subsurface material used to determine which concentrations exceed the
applicable limits is noted in the footnotes to each table in which highlights occur.

As can be seen by examination of Tables II-3 and II-7, the concentrations of COCs in only a
few samples recovered from soil and groundwater that remained in place on the Andante
Project site following completion of the remediation program exceeded the applicable limits
used as a basis for the Tier 1 RBSLs that are cited in Table II-8. These exceeders occurred
only for benzene, except for some samples that contained TPHg at concentrations that
exceeded the limits cited in Table II-8. However, in the case of total petroleum hydrocarbons,
the values in that Table are ceiling concentrations used as guidance for limits due to odors
and other environmental nuisances. Those ceiling concentrations have been used as
substitutes for human health risk limits because no criteriz have been established for fuel
hydrocarbons, which are mixtures of a large number of organic compounds, including those
such as benzene that are uniquely considered in quantified risk-based environmental
assessments conducted according to the best practice standards.

Although the instances where the concentrations of the COCs in soil samples from the floor
and walls of the remedial excavation exceeded the applicable Tier 1 human health risk
screening values were few, it was decided, in the interest of conservatism, that performance
of a Tier 2 health risk assessment was warranted. Accordingly, to make a more refined
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evaluation of any remaining risks using site-specific parameters to evaluate whether the
remediation program had, in fact, reduced human health risks for the anticipated future use of
the site to an acceptable level, SJC performed the Tier 2 assessment reported herein. The
procedures used to perform this Tier 2 assessment and the bases for selection of the site-
specific parameters used for that purpose are described in the following sections of this
report.

SJC
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2.0 SITE CONCEPTUAL MODEL AND EXPOSURE PATHWAYS

To perform a health risk assessment for site-specific conditions, it is necessary to identify the
pathways along which COCs potentially might travel and, if such migration occurs, by what
mechanism they may affect a human receptor. These site-specific pathways must then be
modeled and their characteristics defined so that the effects of those COCs on the receptors
that they may reach can be assessed.

The applicable characteristics of the receptors must also be included in the model so that their
sensitivity to the COCs can be properly considered. In addition, different durations and
frequencies of exposure to a COC occur on different sites, depending upon the land use,
which may be commercial, industrial, recreational, parkland, or residential. In other cases,
uses may be mixed and it may be necessary to consider exposures separately due to differing
occupancies and use of various areas within a large site.

In the case of the Andante Project at 3992 San Pablo Avenue, there will be a mixture of
commercial and residential uses of the buildings that are under construction on the site. The
ground floors of some buildings will be used exclusively for commercial purposes, while
higher floors will be occupied by residential units. In other buildings, the entire structure,
including the ground floor, will be devoted to residences. Finally, one of the major structures
on the site will be an antomobile parking garage. :

Due to the varying uses of the different buildings on the site, the different concentrations of
COCs in soil remaining in the subsurface beneath them and the differing depths from their
floor slabs to the groundwater table, SJIC determined that it was necessary to develop
building-specific models for analyses of the potential health risks that might be present in
various locations on the property. However, regardless of the use of a building, because the
site as a whole will have mixed commercial and residential use, all exterior space on the site
was assumed to be used by persons residing in the buildings. The selection of exposure
pathways, receptors and construction parameters used in the building-specific models are
discussed in Sections 2.1 through Section 2.3 below.

2.1 Exposure Pathways

In its post-remediation condition, there are two sources of COCs at the Andante Project site:
1) groundwater, and 2) a limited volume of affected subsurface soil that remains in situ
beneath the floor of the backfilled remedial excavation. Potentially, both the groundwater and
affected subsurface soil could release COCs by volatilization. The volatized materials could
be released into outdoor air where they would be dispersed, or into enclosed space within
buildings where they might accumulate. This affected air could serve as an exposure medium
that might adversely affect human receptors. These exposure pathways are shown
diagrammatically on Figure II-12.
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Flow paths other than volatilization of COCs into outdoor and indoor air could also have
been considered in the site model but they are not of concern to the health risk assessment
described herein. For example, flow paths related to lateral contaminant transport are not
considered because the 3992 San Pablo Avenue property is not the source of the
contamination affecting its subsurface. Soil and groundwater beneath the site has been
affected by fuel hydrocarbons flowing into it from the former Celi’s Service Station property
to the north and other off-site locations along the 40th Street right-of-way. Although there
will be some degree of cyclical contamination of groundwater beneath the subject property as
groundwater rises and falls seasonally through the affected soils, there are no potential points
of down-gradient exposure that can be attributed to a primary source of contamination on the
3992 San Pablo Avenue property itself. Volatilization to air from affected surficial soils is
not included in the models because all such surficial material was removed from the property
by excavation as part of the remediation program.

2.2 Receptors

The health risk assessment must consider three types of human receptors that might be
affected by COCs remaining in the subsurface beneath the Andante Project site. They can be
classified according to their potential exposures to COCs on the property: 1) the occupants of
the residential units being constructed on the property; 2) persons who will work in the
commercial spaces that are included on the ground floors of some of the buildings on the
property; and 3) construction workers engaged in building the structures. In the case of the
residents, this class of human receptor can be further subdivided by age into adults, youths
and young children. SJC’s conceptual models used in the health risk analyses permnit each of
those classes and sub-classes of receptors to be considered.

A total of five buildings, which are numbered for identification as Buildings 1, 2, 3, 4 and 6,
will be erected on the project site. See Figure II-3 for locations. (There is presently no
Building 5 under construction, although such may be incorporated into the project at some
time in the future.) Building 6 will be an automobile parking garage. Buildings 3 and 4 will
each be made up of four stories of residential units. Buildings 1 and 3 will include three
stories of residential units, but in each case, the ground floor will be devoted to commercial
use, which includes a restaurant that will occupy the entire ground floor of Building 1.
Because of this mixed use, when evaluating health risks due to potential exposures to
affected outdoor air, SIC’s conceptual models assume that, regardless of a building’s use,
persons exposed to outdoor air anywhere on the site may include young children. However,
where the first floor of a building is dedicated to commercial use, only adult exposures are
considered in the models for those buildings; similarly, all construction workers are also
assumed to be adults. As is discussed in Sections 3.6.4 and 3.6.5 below, the difference in the
duration and frequency of residents’, commercial workers’ and construction workers’
exposure to outdoor or indoor air is also reflected in the models.

SJC
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2.3 Individual Building Models

As is further discussed in Section 3.4.2.2.1, the depth to, and thickness of, affected soil
remaining beneath the remediated area of the site varies from one location to another, as do
the mean depths to the groundwater table and the concentrations of COCs in the affected soil
left in the subsurface. In addition, the buildings on the project site vary significantly in their
principal dimensions and in the occupancies of their ground floors. Accordingly, SJC has
performed individual health risk assessments for each building. This approach avoids the use
of non-representative site-wide average values for the key input parameters required to assess
the health risks. The occupancies, depths to groundwater and depths to the top and the bottom
of affected soil remaining in the subsurface used in the building-specific models are cited in
Table II-16. Building 4 does not appear in that Table because it is located along the southern
boundary of the site, well away from the area of the site that had been affected by COCs.

As is shown on Figure II-8 the footprint of Building 1 is wholly within the area of the 3992
San Pablo Avenue site that required remediation due to the presence of components of fuel
hydrocarbons. Therefore, the whole of that Building could be included in a single model used
to make a health risk assessment and, as is discussed in Sections 3.1.1 and 3.2.1, to select
representative concentrations of COCs in the underlying media and, as is discussed in
Sections 3.4.2.1.1 and 3.4.2.2.1, respectively, to assign mean depths to groundwater and the
top of affected soil beneath Building 1 based on its specific location on the site. However, for
Buildings 2, 3 and 6, that was not the case. Only a portion of the footprints of those buildings
extend sufficiently far to the north to be underiain by the remediated area of the site.

In the case of Building 3, as is shown on Figure II-8, the floor slab of only the northern-most
residential unit on the ground floor is located so as to be entirely within the remediated area,
while the second-most northern residential unit is only partially within the remediated area.
Therefore, to perform an adequately-conservative health risk analysis for Building 3, SJC’s
model uses the building parameters for a single “Type A” unit in what is designated by the
developer as Building 3-A, as distinguished from the southern portion of that building, which
is designated Building 3-B and coentains larger “Type B” units. Also, when modeling that
Building, SJC computed representative concentrations of contaminants of concern in soil
from sampling locations that were beneath or in proximity to the northern-most Type A unit
in Building 3-A because soil remaining in the subsurface in that area is, on average, more
severely affected than soil beneath one of the more southerly Type A ground floor units,
which are closer to or beyond the southern limit of the remediated area.

To prepare a model for a health risk assessment of Building 2, SJC used a procedure similar
to that used for Building 3 to select the building parameters and mean concentrations of
COCs in the subsurface. In that case, the model is based on the northern-most ground-floor
commercial unit in Building 2-A (see Figure II-8 for location) because, like the northern-most
residential unit on the ground floor of Building 3, the footprint of that commercial space is
entirely with the remediated area.
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Building 6 is an automobile parking structure that has fully open sides, except for low safety
walls to prevent vehicles from driving off the parking floors. Therefore, air within the interior
of the structure is frecly exchanged with outdoor air. Moreover, interior air on all portions of
each floor communicates freely with the air in other areas of the same floor, while the inter-
floor access and egress ramps also permit extensive intermingling of air between floors.

Without consideration for vehicle exhaust fumes, which are beyond the scope of the present
study, it might be reasonable to model conditions on the ground floor of the parking structure
(Building 6) as being similar to those outdoors on the project site. However, to maintain a
consistency of conservatism in the modeling, for the purpose of this report, Building 6 is
treated as if it had enclosed walls and there were no circulation of air between floors.
However, only the northem half of the ground floor of that building was considered when
building volume, air exchange rates and other building-specific parameters were computed
because only that portion is (partially) underlain by the remediated area.

2.4 Risk Assessment Software

SJC used the RBCA Tool Kit for Chemical Releases software published by Groundwater
Services of Houston, Texas (Groundwater Services, Inc. 2000) to perform the computations
necessary to compute the potential health risks at the Andante Project site. The risk-based site
evaluation process simulated by the software is described in detail in Appendix II-A.
Appendix II-B describes the fate and transport modeling methods that are employed in the
software, including features that permit selection or de-selection of specific COC transport
pathways or to select alternate equations used to simulate specific COC transport
mechanisms.

2.4.1 Use of Johnson-Ettinger Model for Air Volatilization Compuiations

The RBCA Tool Kit for Chemical Releases software includes three methods for computation
of air volatilization factors. The air volatilization factor is the predicted ambient air
concentration, which may be either indoor or outdoor, divided by the source media
concentration (i.e., the concentration in soil or groundwater). For indoor air, the user may
elect to use the Johnson-Ettinger model (Johnson and Ettinger 1991) for volatilization for
either soil or groundwater, or she may specify indoor air volatilization factors computed from
other models and input them directly into the software. The equations used for the Johnson-
Ettinger model computation for volatilization factors to indoor air from subsurface soil and
groundwater are presented as equations CM-4 and CM-6, respectively, on Figure B.2 in
Appendix II-B.

Although the Johnson-Ettinger model may overestimate the concentration of COCs in indoor
air by a factor varying from 10 to 1,000 (Hartman, 2002), it is widely used in risk assessment
analyses and has been approved by the US-EPA (United States Environmental Protection
Agency 1995b). Regulatory agencies that have approved the use of the Johnson-Ettinger
modet include those of the State of Michigan whose Environmental Science Board confirmed
its suitability for predicting vapor concentrations in the interiors of buildings after subjecting
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3.0 RISK ASSESSMENT PARAMETERS

The ASTM Standard Guide for Risk-Based Corrective Action E2081-00 (American Society
for Testing and Materials 2000a) includes suggested values for each of the parameters
required for a health risk calculation. If these “default” values were used to compute health
risks at a site, it would only be necessary to specify the COCs and their concentrations in soil
and groundwater. However, although many of the values cited in the E2081-00 document can
be appropriately applied to conditions at actual sites, ASTM did not intend for the values
presented in the guidance standard to be universally applied without regard to site-specific
conditions, Accordingly, SJC chose risk assessment parameters for the 3992 San Pablo
Avenue site based on measured site-specific conditions and made extremely-conservative
assumptions designed to ensure that the health risks assessment would yield potentially
carcinogenic risk and toxic hazard values highly protective of the health of the project’s
inhabitants. In many cases, the parameter values selected were considerably more
conservative than those suggested for initial screening purposes in the ASTM guidance
document. For convenience of reference, the parameter values cited in the ASTM E2081-00
Standard will be referred to as the ASTM “default” values. '

For the exposure pathways that must be considered at the subject property, the model input
parameters can be categorized into those concerning the following elements of a health risk
assessment model:

Chemicals of concem in soil

Chemicals of concern in groundwater
Chemical-specific parameters
Site-specific soil transport parameters
Site- and building-specific air parameters
Receptor-specific parameters

Acceptable health risks

Nk

The site-specific data and the parametric assumptions made by SJC for the purpose of
performing the Health Risk Assessment for the Andante Project site are discussed below.

- Notie:

The software used to perform the risk calculations is capable of analyzing risks
associated with many exposure pathways that are inapplicable to conditions at the
subject property. Accordingly, the following discussion is limited to a description of the
input parameters of relevance to the site conceptual model discussed in Section 2.0
above.

3.1 Chemicals of Concern in Soil

The subsurface beneath a portion of the property at 3992 San Pablo Avenue is. affected by
releases of fuel hydrocarbons and probably by mineral spirits. Each of those materials is a
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mixture of a large number of organic and other chemicals. Diesel and gasoline are each
composed of hundreds of individual chemicals. Some of those chemicals are carcinogenic
and others are toxic to humans, but the large majority are not known to cause adverse health
effects to persons exposed to them.

It is standard practice at sites where the subsurface has been affected by a discharge of fuel
hydrocarbons to quantify the total petroleum hydrocarbons present in soil according to one or
more classifications of those materials. The classifications are made by consideration of the
number of carbon units in the molecular chains of the components of a given fuel such as
gasoline or diesel. This practice was followed at the Andante Project site. However, although
evaluation of environmental risks due to the effects of fuel hydrocarbons can be made based
on quantification of the various classifications of petroleum hydrocarbons in affected media,
and may be useful when there is significant concern about such effects as odors, use of total
petroleum hydrocarbon concentration data does not provide sufficient information about the
concentration of individual carcinogenic or toxic chemicals that are actually present in the
affected subsurface media to permit health risks to be reliably computed. For those reasons,
ASTM guidance documents call for health risk analyses at sites where fuel hydrocarbons
have been released to the subsurface to be based on the key carcinogenic and toxic
components of such fuels, such as the BTEX compounds (American Society of Testing and
Materials 2002). Accordingly, SIC used that method to perform health risk analyses for the
Andante Project site.

In addition to analysis of samples for TPH(g) and TPH(d), SJC analyzed soil samples
recovered from the floor of the remedial excavation for the BTEX compounds, fuel
oxygenates, ethylene dibromide, ethanol and polynuclear organic compounds. Of those, only
the BTEX and the fuel oxygenate MTBE were detected in any of the soil recovered from
sampling locations of concern to the building-specific risk analyses performed. (Selection of
sampling locations used to develop representative concentrations of COCs are discussed in
Section 3.1.1.1 below). Accordingly, benzene, toluene, ethyl benzene, xylene isomers and
MTBE were included as COCs in soil beneath buildings when the health risks for the site
were calculated. Benzene is a known human carcinogen and the other compounds considered
in the risk analyses are toxic when present in the human environment at sufficiently high
concentrations.

3.1.1 Representative Concentrations of Chemicals of Concern in Soil

The RBCA Tool Kit for Chemical Releases software permits the concentrations of COCs in
soil beneath a site to be specified at more than one location. This enables representative
concentrations to be used in the risk assessment analyses performed for sites where there is
significant variability in the concentrations from location to location within the subsurface.

To develop representative concentrations of COCs in soil, SJC considered the concentrations
in soil samples recovered from each sampling location beneath a given building or the
portion of a building for which a risk assessment was made. For this purpose it was assumed
that, in addition to the results of analyses directly beneath the footprint of a building or part of
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a building, soil in the subsurface within a distance up to 20 fi. beyond the perimeter of a
building floor slab potentially could affect the environmental condition within, or in the
vicinity of a building,

Table 1I-9 identifies the sampling point locations shown on Figure II-8 and the resulis of
analyses of soil samples recovered from them that were used to develop representative
concentrations of COCs in the affected soil that remains in place beneath each building on
the site for which a health risk assessment was required. The sampling locations shown in
Table 11-9 have been extracted from the database of analytical results compiled in Table II-7
by excluding results from all sampling points except those at which samples were recovered
on the floor of the remedial excavation when it reached its maximum depth at a given
location. '

Notes:

1. Because the concentrations of COCs measured in soil samples recovered from
sampling locations within 20 ft. of the building perimeters were included in the
databases used to develop representative concentrations, some sampling locations
appear in Table II-9 in association with more than one building.

2. The results of analyses of soil samples recovered from sampling location 30S-40E
that is included in Table II-7 are excluded from Table II-9 because, as is discussed
in Section 3.2.1 below, at that sampling point a small pit was excavated into the
floor of the remedial excavation to assess the thickness of affected soil remaining
in-situ and to recover a sample of groundwater after the remedial. excavation was
complete. Use of those data in developing a representative concentration of COCs
in soil would not have been conservative because no detectable concentration of
any COC was present in the subject samples which were recovered from that pit.

The RBCA Tool Kit for Chemical Releases software provides several options for computing
a representative concentration for a COC in either soil or groundwater from a suite of
location-specific concentrations. These options include computation of a mean, a maximum,
or an upper confidence limit value. The user may choose to compute mean values as either
arithmetically or geometrically.

To provide conservative representative values for the concentrations of COCs in soil, SIC
used the statistical 95% upper confidence limit values computed from the concentrations
detected in samples recovered from the specific sampling locations applicable to each
separate building model. The 95% upper confidence limit is the concentration that has a 95%
probability that it will not be exceeded within the area of the subsurface being characterized.
Upper confidence limits are computed relative to the mean of the data set being statistically
analyzed. For data sets having normal distributions, SIC used the arithmetic mean for the
purpose of computing the upper confidence limit concentration, but for data sets with 2 log-
normal distribution, the geometric mean was used,

The representative concentrations of the COCs in soil used in the risk assessments for each
building on the Andante Project site are cited in Table II-10 The complete suite of
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concentrations used to compute the representative concentrations are included in the output
of the risk assessment calculations that are presented in Appendix II-D, II-E, II-F and II-G,
together with statistical parameters for each data set.

3.2 Chemicals of Concern in Groundwater

Groundwater-quality data from beneath the site at 3992 San Pablo Avenue was evaluated
from information available from groundwater-quality monitoring wells installed on the
adjacent property to the north, which includes the former location of Celi’s Service Station,
where fuel hydrocarbons had leaked into soil and groundwater, and from a limited number of
groundwater-quality monitoring wells on other sites adjacent to the northern boundary of the
Andante Project site, which are, today, beneath 40th Street. Available data from those wells
are presented in Table II-6.

As is detailed in Volume I of this report, no groundwater was detected in any of the large
number of borings drilled on the Andante Project site at the early stages of subsurface
investigation for the redevelopment project. The apparent absence of groundwater in those
borings can be accounted for by the short time that they remained open. However, being
aware of the shallow groundwater conditions in the neighborhood, SJC, as part of our pre-
remediation investigation, opened three exploratory trenches and installed a total of 10
temporary groundwater-quality monitoring wells that were left open for sufficient time for
groundwater to permeate into them from the low permeability soil formations in the first 20
ft. beneath the ground surface. The locations of the SJC wells are shown on Figure II-13. As
is recorded in Table II-3, the groundwater in several of these wells was significantly affected
by releases of fuel hydrocarbons from the land to the north of the property and contained high
concentrations of components of fuel hydrocarbons.

The exploratory trenches and many of the temporary groundwater-monitoring wells were
constructed in soils that were heavily contaminated by gasoline, diesel, and, to some degree,
mineral spirits, and these conditions were reflected in the high concenfrations of BTEX
compounds detected in samples recovered from them. However, during the remediation
program conducted on the site, the contaminated soil through which they were constructed
was removed down to depths significantly below the mean groundwater elevation. Moreover,
the volume of contaminated soil to which groundwater was exposed was unusually large at
the time samples were recovered from the trenches and temporary monitoring wells. As is
detailed in Section 3.4.2.1.1 below, this was due to the extremely high water table resulting
from the record rainfall that occurred in the area in the period immediately following trench
excavation and monitoring well installation. Accordingly, the groundwater-quality data
obtained from those trenches and monitoring wells reflect unusually severe pre-remediation
conditions rather than representative conditions applicable to the health risk assessments that
are the subject of this report, which assessments are focused on post-remediation site
conditions,

For the same reasons as applied to the case of affected soils, SJC, when making the health
risk assessments considered individual COCs in affected groundwater rather than basing the
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assessments on concentrations of total petroleum hydrocarbons in that medium. In the case of
the groundwater, the polynuclear aromatic compound, naphthalene, was detected in addition
to the benzene, toluene, ethyl benzene, xylene isomers and MTBE that was detected in soil
samples recovered from the floor of the remedial excavation. Based on these findings,
benzene, toluene, ethyl benzene, xylene isomers, MTBE and naphthalene were included as
COCs in groundwater when the health risks for the buildings on the subject property were
calculated.

3.2.1 Representative Concentrations of Chemical of Concern in Groundwater

For the purpose of modeling site conditions for the health risk assessments, the
concentrations of COCs in groundwater were taken from results of analyses of a groundwater
sample recovered from a deep pit excavated into the bottom of the remedial excavation,
through soil that remained in situ after the maximum depth of the remedial excavation was
reached, to a depth beneath the groundwater table as it was located at the time. That pit was
excavated at the direction of the ACEHCS Case Officer to enable groundwater beneath the
remediated area of the site to be sampled and to investigate the thickness of affected soil
remaining after the remediation program was completed. It was located at sampling location
308-40E, which is shown on Figure II-8. The results of the analyses of the sample of
groundwater recovered from the pit at that location are included in Table II-3, together with
results obtained from samples recovered from pre-remediation trenches and temporary
groundwater-quality monitoring wells.

The groundwater sample designated 30S-40E is considered to be conservatively
representative of groundwater conditions beneath the remediated site because: a) that
sampling location is within the area of the site most severely affected by the releases of fuel
hydrocarbons that migrated onto the property from sites to its north; and b) the sampling
location is in an area where affected soil will remain in contact with groundwater, which is
not the case in several other parts of the remediated area where all affected soil was removed
by excavation. To ensure conservatism for the purpose of the risk assessment analyses, it was
assumed that the concentrations of COCs present in the groundwater sample recovered from
30S-40E were present at all points beneath the buildings being constructed on the site, even
though it is known that concentrations at other locations, such as near the margins of the
remediated area, are, in fact, considerably lower. (See Table II-3 and Figure I1-4.)

The concentrations of COCs in groundwater that were used in the risk assessments are
presented in Table II-11.

3.3 Chemical-specific Parameters

The physical, chemical, toxicological and carcinogenic properties of the COCs present at the
Andante Project site (i.e., benzene, toluene, ethyl benzene, xylene isomers, MTBE and
naphthalene) for the exposure pathways of concern are presented in Table II-12.

In each case, the suite of parameters was taken from the library of chemical databases
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provided in the modeling software by its developer, Groundwater Services, Inc. (2000). All
COC parameter values used in the software were obtained from sources in the standard
chemical and risk assessment literature.

Note:

The chemical data for the COCs that are included in the output documentation
generated by the software also cite additional properties of the chemicals beyond
those presented in Table II-12, but those relate to exposure pathways not present
on the 3992 San Pablo Avenue property.

3.4 Site-specific Soil Transport Parameters

For the flow paths considered in the health risk assessment for the subject property, the
following site-specific soil column characteristics and soil properties were used.

3.4.1 Soil Column Properties

Soil column properties for the Andante Project are discussed below.
3.4.1.1 Hydraulic Conductivity

The ASTM default value for vertical hydraulic conductivity of soil is 1.0 x 102 cm/sec, which
is typical of a sand or silty sand. This assumption is clearly invalid for the Andante Project
site where the soils are predominantly silty clays.

To obtain reliable site-specific values for vertical conductivity of the soil, STC obtained direct
laboratory measurements of the hydraulic conductivity of two representative samples of soil
from the 3992 San Pablo Avenue site. These were the in situ silty clay from the floor of the
remedial excavation and soil from the clean material that was stockpiled on the site before it
was used as a low-permeability backfilling and capping material for the remediated area.

The hydraulic conductivity tests were conducted by the Fugro West, Inc. laboratory in
Oakland, California. In each case, a constant head permeameter was used to measure the
hydraulic conductivity of the soil after it had been compacted to 90% relative density,
according to procedure D1557-00 published by the ASTM (American Society for Testing and
Materials 2000c). The data sheets from the hydraulic conductivity tests together with the
related soil density data are reproduced in Appendix T-C. The measured hydraulic
conductivities of the soils were as follows:

Hydraulic Conductivity of Silty Clay: 1.73 x 10°® cm/sec.
Hydraulic Conductivity of Compacted Fill: 5.65 x 10”7 cm/sec.

As is discussed in Section 3.4.2.1, for the purpose of the health risk assessment analyses, the
mean elevation of the water table beneath the site was set at an elevation that falls within the
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thickness of the compacted fill placed over the remediated area. The hydraulic conductivity
of that fill was taken to be 5.65 X 107 cm/sec. This is a conservative assumption because the -
actual hydraulic conductivity of the low permeability soil in the capping fill is, in fact, less
than that value because the fill was placed according to a specification that called for a
measured in situ relative density of 95% or greater, for which the hydraulic conductivity of
the compacted soil would be less than for a relative density of 90%.

3.4.1.2 Dry Bulk Density

The dry bulk density of the backfill material was 100.3 Ib/ft’ relative density as measured
during the hydraulic conductivity test procedure (see Appendix I-C). In Standard
International Units, that density is expressed as 1.61 Kg/L. The equivalent ASTM default
value is 1.7 Kg/l..

Note:

As noted above, the dry density measured in association with the conductivity test
was performed on soil compacted to a relative density of 90%. The actual dry density
of the low permeability fill was 95% or greater.

3.4.1.3 Volumetric Water Content

The ASTM default values for volumétric water content of soil are 12.0% for the vadose zone
and 34.2% for the capillary fringe.

The water content of the fill material when compacted to 90% was measured at the time that
the hydraulic conductivity tests were conducted at 18.7% by weight. Definition of water

content by weight has been used in geotechnical engineering for at least a century and is
defined as:

M,, = (Weight of water) / (Weight of solids) Equation (1)

In recent years, persons having no background in the engineering geosciences frequently
define water content according to the following equation:

M, = (Volume of water) / (Volume of solids, water and air) Equation (2)
Unfortunately, M, cannot be measured directly in either the field or laboratory. This usage is
commonly the case in software used to compute health risk assessments based on the ASTM
E2081-00 standard.

In the case of the soil used as compacted fill materials at the Andante Project site, values of

M, can be computed from the measured value of M,, and other data provided by the hydraulic
conductivity test and its associated compaction curve that are reproduced in Appendix II-C.
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The results of the compaction tests shown in Appendix II-C for the compacted fill placed in
the remedial excavation show that, at a dry density of 110.9 Ib/ft’, the moisture content of the
fill was 12.8% by weight. However, if it is assumed that the mean specific gravity of the soil
particles is 2.65, which is typical of silty clays of the type with which we are concerned, then,

- under the same conditions, but with sufficient moisture present to eliminate all air voids, the

moisture content of the soil would be 19.2% by weight.

According to Equation I, when the weight of solids in a 1.0 ft* sample of the compacted soil,
which is fully saturated, is 110.9 Ibs, the water, which has a specific gravity of 1.0, would
he;ve a weight of 21.29 Ibs and its volume would be 21.29 Ib / (62.4 Ib/f® X 1.0), or 0.3412
ft'.

Using the values computed above, Equation 2 for a 1.0 ft’ sample yields the results:
M, (saturated) = 0.3412 f*/ 1.0 f°

Thus, the volumetric moisture content of the saturated soil was 0.3412, or 34.12%,
and the unsaturated moisture content at 90% compaction was:

M, =[(0.128 x 110.9 Ib)/ 62.4 Ib/ £ } /1.0 £®

so that the volumetric moisture content of the unsaturated soil at 90% compaction would be
0.2275, or 22.75%. :

However, as noted previously, the fill material was actually compacted to a relative density of
95%, so that the in situ unsaturated moisture content of the compacted fill is actually less
than that measured for soil compacted to 90%. Thus, using the unsaturated moisture content
for soil in the 90% compacted condition yields a conservative value when used for the
purpose of performing a health risk assessment.

Note:
As is discussed in Section 3.4.1.5 below, it was conservatively assumed that the capillary
fringe would, in fact, contain some air, the actual value of the volumetric water content

of the capillary fringe (i.e., the saturated zone of the soil) that was used for this health
risk assessment was 33%.
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3.4.1.4 Total Porosity

Total porosity, n, is defined as the ratio between the volume of voids in soil to the total
volume. When a sample is fully saturated, # is equal to M,, the volumetric water content.

As was discussed in Section 3.4.1.3 above, the saturated volumetric water content at a
relative compaction of 90% for the engineered fill placed in the remediated area of the
Andante Project site would be 34.12%. Thus,

n=03412

compared to the ASTM default value of 0.38. However, the value of 0.3412 used in the
health risk analyses is conservative because the fill was actually compacted to a relative
density of 95%.

3.4.1.5 Volumetric Air Content

The volumetric air content of a soil is defined as the ratio of the volume of air in the sample
to the total volume of the sample. As was computed in Section 3.4.1.3, in the vadose zone,
where, for the purpose of this analysis, it was conservatively assumed that the clean,
engineered fill material placed in the remedial excavation would be compacted to 90%
relative density, the volumetric water content of the soil would be 22. 75%, but when the
same soil is fully saturated, its moisture content would be 34.12%.

At full saturation, the volumetric air content of the sample is zero and water completely fills
all of the void space. Conversely, when the sample is completely dry, the pores in the soil
would contain only air and the volumetric air content would be equal to the total porosity of
the sample. At intermediate moisture content, the volumetric air content of the soil is equal to
the difference between its volumetric water content and the total porosity.

The total porosity (n) of the soil used as backfill at the Andante Project, which includes the
soil in the vadose zone of the site in its post-remedial condition, has been calculated in
Section 3.4.1.4 as 0.3412 and, for the same conditions, the volumetric water content of the
soil was computed in Section 3.4.1.3 to be 22.75%. Thus, the

Volumetric Air Content in Vadose Zone 0.3412 - 0.2275

0.1137

11.37%

In the capillary fringe above the water table, all pore space would theoretically be completely
full of water and its volumetric air content would be zero. The ASTM default value is 0.038,
which might be the appropriate value if the compacted fill on the site were a clayey sand or a
sandy clay, but is unreasonably high for a situation where the soil is predominantly formed
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from clay-sized particles and consequently high capillary pressures are generated. However,
to provide for a thoroughly conservative risk assessment, we assumed that a small amount of
air would actually be present in the capillary fringe, and assigned a volumetric air content of
0.01 to that zone, which, based on the available literature, is appropriate for a silty clay such
as the soil at the Andante Project site (Connor, et. al., 1997). Thus, for the purpose of the
health risk analyses, the -

Volumetric Air Content in Capillary Fringe 0.010

1.00%

Note:

Because it was assumed that the capillary fringe contained some air, it was necessary
to adjust the volumefric water content in that zone. The adjusted capillary zone
volumetric water content is computed as follows:

M, Capillary Fringe = Porosity (n) - Volumetric air content of capillary fringe
| = M, Capillary Fringe = 0.3412 - 0.01
= 0.3312
= 33.12%

3.4.1.6 Vapor Permeability

Due to the formation of water menisci at the locations where soil particles touch, the gas or
vapor permeability of a partially-saturated soil is extremely low. In practice, this parameter is
difficult to measure, even in a laboratory. The ASTM default value is 9.8 x 10 cm/sec (1.1 x
10" fi%), which would be appropriate for a sand. However, based on the available literature,
a more appropriate value for the silty clays that form the fill material above the affected zone
of the subsurface at the Andante Project site would be 9.8 x 10 cm/sec (1.1 x 107 /%)
(Connor, et, al., 1997). Accordingly, the latter value was used for the health risk assessments
presented in this report.

3.4.1.7 Capillary Zone Thickness

The ASTM default for capillary zone thickness is 0.16 ft. (5 cm). That value is extremely low
and would be highly non-conservative if used in a health risk assessment, even if the soil
were a sand. It is grossly so for the silty clays actually present on the subject property. To
provide an appropriately conservative value for the capillary zone thickness, SJIC assumed a
capillary thickness of 5.0 ft. for the health risk analyses reported herein. That value is
compatible with data available in the standard literature (Guymon 1994, Technical Advisory
Committee 1996).
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3.4.1.8 Partitioning Parameters

The values used in the health risk analyses for the fraction of organic carbons and pH in the
soil beneath the site that affect phase partitioning of the COCs in the affected soil zone are
described below.

3.4.1.8.1 Fraction Organic Carbon

The ASTM default value for the fraction of organic carbon in soil is 0.01. The fraction of
organic carbon in soils has a major effect on the ability of chemicals to sorb to soil particles.
However, even if no organic carbon is present, the out of balance electromagnetic molecular
forces on the surface of very fine soil particles such as those that form clay can cause
chemicals to sorb. Where organic content is present, as is the case in the silty organic clays at
the Andante Project site, sorption increases rapidly with increasing organic carbon content.
Thus, while the ASTM default value of 0.01 may be appropriate for a sand formation
containing a small fraction of organic materials, it significantly under-represents the chemical
sorption omto clayey soils, which, in addition to their electromagnetic sorption capacity,
frequently contain significant fractions of organic carbons. Accordingly, SIC used an organic
carbon fraction of 0.02 for the health risk analyses reported herein. That value, while
conservative for silty clay, is compatible with reported values for local soils on the eastern
side of San Francisco Bay (Spence and Gomez 1999).

3.4.1.8.2 Soil/Water pH

The ASTM default value for the pH of the soil and groundwater is 6.8, which, given the
temporal variations that frequently occur in that parameter, is an appropriate value for most
soils and groundwater and, thus, was used when making the health risk analyses reported
herein. ‘

3.4.2 Soil Source Zone Characteristics
3.4.2.1 Hydrogeology

The site-speciﬁc values for the hydrogeologic characteristics required as input for the health
risk analyses are discussed below.

3.4.2.1.1 Depth to Water-bearing Unit

The depth to the water-bearing unit (i.e., the depth to the phreatic surface) is an important
parameter that affects the concentrations of COCs in indoor and outdoor air above a
contaminated subsurface. If the groundwater is shallow, the potential concentrations of
airborne COCs are higher compared to a situation where groundwater is deeper in the same
formation affected by the same concentrations of COCs. At many locations, the depth to the
first water-bearing unit may differ significantly from season to season. However, the
modeling procedure used to compute the concentrations of COCs in indoor and outdoor air
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can accept only a single input parameter for the depth to groundwater. Thus, fo avoid
excessively conservative or unacceptably non-conservative results from a health risk
assessment, it is important to use a conservative, but reasonably representative value for
depth to groundwater in the model.

In the case of the SNK Andante site, SIC elected to use the mean depth to groundwater
beneath a building as the representative value for this parameter. That choice is conservative
because groundwater elevations beneath the site vary seasonally in response to rainfall in the
local area and in the Berkeley and Oakland hills to the east. If precipitation were distributed
uniformly throughout the year, the mean depth to groundwater beneath the site would, in fact,
be an accurate representation of the mean hydrogeologic condition because the model would
reflect a situation in which groundwater elevation would be between the mean and the
highest elevation for one half of the year and between the mean and the lowest elevation for
the other half of the year. However, in the Oakland-Emeryville area, precipitation is not
evenly distributed throughout the year. In fact, on average, more than 82% of the rainfall
occurs between the months of November and March (Kozlowski 2003). Thus, groundwater
clevations are usually above their mean range during that period, but significantly lower
during the remaining seven months of the reporting year (July 1 - June 30). Therefore, use of
the mean groundwater elevation to compute the depth to groundwater for the purpose of the
health risk analyses is conservative, because, in actuality, groundwater is at lower elevations
than that depth for more than half of the year.

Groundwater elevational data is available for the site at 3992 San Pablo Avenue and adjacent
property from measurements made in the groundwater-quality monitoring wells installed by
SJC that are described in Volume I of this report and those installed by a number of
consultants retained by the City of Emeryville and its predecessors to investigate
contamination beneath the 40th Street right-of-way. Those data are presented in Table II-13
and the well locations are shown on Figure II-4.

As can be seen in Table II-13, groundwater elevational data is available from measurements
made in WCEW-1 for all four seasons of the 1997-1998 climatic year. The lowest elevation
recorded was 30.98 ft. MSL on September 26, 1997. That elevation was taken to be
representative of the lowest elevation reached by the groundwater during a typical year. In
that well, the highest elevation occurred on March 13, 1988, at 33.12 fi. MSL. To ensure a
conservative approach, however, SJC used an alternate representative elevation for high
groundwater when computing mean groundwater elevations for the health risk assessments.
That value for the high seasonal groundwater elevation was developed as follows.

SIC installed temporary groundwater-quality monitoring wells on the Andante property on
April 14, 2003. The wells were of two types: shallow standpipe-type wells that extended to
depths up to 12 ft. BGS, and deeper wells penetrating to 20 ft. BGS. The latter wells were
equipped with sclf-expanding bentonite seals located at a depth of approximately 12 ft. BGS
and screened casings over the interval 15-20 ft. BGS. The shallow wells were designed to
investigate groundwater conditions in the near-surface soils where earlier investigations had
indicated that groundwater may be temporarily perched following local precipitation. The
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deeper wells equipped with the seals at a depth of approximately 12 ft. BGS were designed to
investigate groundwater quality and groundwater elevation in deeper zones, where there is a
more stable groundwater regime. Within 24 hours of the installation of the wells, heavy
precipitation fell on the site and, over the following two weeks, heavy rainfall recurred
periodically, so that, by the end of the month, the National Weather Service reported the
wettest conditions for the month of April ever recorded in the Oakland-Emeryville area. On
April 14, April 16 and April 21, 2003, SJC measured the depth to groundwater in all of the
temporary wells installed on the property. Those data are included in Table II-13,

Because it required some time for the self-expanding bentonite seals installed in the deeper
wells to fully expand and serve to isolate the screened interval from water infiltrating down
the open borehole from the surface, to ensure that the depth to groundwater measurements
were applicable to conditions after the well seals were fully functional, SJC used the results
of the measurements taken on April 21, 2003 in Monitoring Wells SCJ MW-T2A, SCJ MW-
T4A, and SCJT MW-T5A as representative of groundwater elevations and gradients at the site
in that month. The groundwater contours for April 21, 2003 are shown on Figure II-13. Given
the record rainfall in April 2003, the elevations represented by those contours have been
taken to represent conservatively the highest groundwater elevation that occurs during any
given year.

Inspection of Figure II-13 shows that Monitoring Well WCEW-1, which was located near the
northeastern comer of the intersection of San Pablo Avenue and 40th Street, is on, or close
to, the projection of the 35.5 ft. groundwater elevation contour developed from the depth to
groundwater measurements made in the monitoring wells on the Andante Project site on
April 21, 2003. Thus, Well WCEW-1 is co-gradient to points on the Andante Project site that
are connected by that 35.5 ft. groundwater elevation contour. This permits the lowest
groundwater elevation recorded in Well WCEW-1 (i.e., 30.98 ft. MSL) to be matched with
the high elevation of 35.5 ft. MSL shown on Figure II-13 for its co-gradient locations. Thus,
the representative range of groundwater elevations is conservatively estimated to be between
30.98 ft and 35.5 fi, MSL at points along the groundwater contour for the 35.5 ft. elevation
that was derived from the April 21, 2003 measurements made in the deep wells on the
Andante site. For this seasonal range of elevations, the mean is 33.24 ft. MSL.

Having established the mean groundwater elevation along one line on the Andante Project
site, it is possible to estimate the corresponding elevations at other up-gradient and down-
gradient locations, if it is assumed that the groundwater gradient of 0.02 fi/ft. computed from
the measurements made in Monitoring Wells SCJ MW-T2A, SCJ MW-T4A, and SCI MW-
T5A on April 21, 2003 can be considered generally representative of groundwater gradients
beneath the site at other times. Then, from estimates of groundwater elevations on the up-
gradient (eastern) and down-gradient (western) sides of the buildings, a mean value for the
elevation of groundwater beneath a given building can be established.

Each of the buildings under construction on the subject property has a ground floor slab, the
surface of which is set at a pre-determined elevation. Accordingly, the depth to groundwater
beneath each building can be computed by subtracting the representative mean groundwater
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elevation beneath that building from its ground floor slab surface elevation. The ground floor
slab elevations for Building 1, 2-A North, 3-A and 6 are shown in Table II-14, together with
the mean representative groundwater elevations computed by the method described above,
and those values have been subtracted to yield the mean representative depth to groundwater
beneath each building.

Note:

In the health risk modeling process, the depth of the unsaturated soil zone (i.e., the soil
column thickness) is computed by subtracting the capillary zone thickness (i.e., 5 ft.; see
Section 3.4.1.7 above) from the depth to groundwater. In the health risk assessment
software, depth to groundwater is also described as “depth to water-bearing unit.” The
values used in the health risk assessments for depth to groundwater and soil column
thickness are shown in Table II-14.

3.4.2.2 Affected Soil Zone

The site-specific values for the affected soil zone characteristics required as input for the
health risk analyses are discussed below.

3.4.2.2.1 Depths to Top and Bottom of Affected Soils

To characterize the geometry of the areas where affected soil will remain beneath buildings,
SJC considered conditions at each sampling point beneath a building and at each sampling
point falling within 20 fi. of the footprint of a building, '

The depth to the top of affected soil was computed to be the difference between the elevation
of the top of the floor slab for the building for which the risk assessment was being made and
the elevation of the bottom of the remedial excavation at that point which was recorded at the
time each soil sample was recovered. This suite of calculations included those for sampling
points at which no detectable concentrations of COCs were found in the floor of the remedial
excavation. A representative depth to the top of affected soil beneath the building was then
taken to be the mean of the depths computed from the data gathered at each of the included
sampling points.

The inclusion of data from sampling locations at which no affected soil is present in the
subsurface might appear to be excessively conservative. However, as discussed below,
because the absence of affected soil at a given location can be represented by assigning a zero
thickness to that material, the apparent excess conservatism engendered by including
sampling locations at which no COCs were detected can be eliminated. In the general case,
where a measurable concentration of a COC is present at a given sampling point and is also
present at surrounding sampling points, the effect of the method used to model the thickness
of the affected soil zone and the distribution of concentrations of COCs in subsurface soils is
to represent concentrations of COCs at un-sampled intermediate locations as the mean of the
concentration measured at the specified sampling point and at the surrounding sampling
points, and to represent the thickness of affected soil at intermediate locations as the mean of
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its thicknesses at the same set of data points, In the special case, where a given COC is
undetected at a specific sampling point, but 2 measurable concentration of that COC is
detected at any of the surrounding sampling points, the method conservatively assumes that
the concentration of the COC in the soil between the specified point and the surrounding
sampling points is one-half of the mean of the concentrations measured at the sampling
points where it was detected. Similarly, in that special case, the modeling procedure sets the
thickness of the affected soil at intermediate locations to vary between zero and the mean of
the thicknesses measured at the sampling points where affected soil was present.

To compute the representative depth to the base of the affected soil zone beneath a building,
the thickness of affected soil at each of the included sampling points was considered. At each
sampling location in the floor of the remedial excavation in which no detectable
concentration of any COC was detected, a value of zero was assigned to the thickness of
affected soil.

Note:

If affected soil is located below the water table, COCs cannot be released from it by the
process of vaporization. Such soil may contribute dissolved COCs to groundwater,
which itself may cause those materials to migrate along available pathways and affect
receptors on the ground surface, within buildings or at other locations, but that scenario
does not directly affect computations of health risk due to vaporization of COCs from
soil. It is, therefore, erroneous to assume that COCs vaporize from submerged soil when
computing health risks at a site. For each of the buildings modeled in this present study,
the conservatively-established representative depth to groundwater was less than the
mean depth to the top affected soil left in place when the remediation program
conducted on the site was complete. Thus, for the representative conditions moedeled, no
COC vapors would be released from subsurface soil.

Although details of the concentrations of COCs in both soil and groundwater were
included in the input to the RBCA Tool Kit for Chemical Releases software used to
perform the health risk calculations, care was taken to adapt the computational models
to account correctly for the lack of vaporization of those chemicals from submerged
soils. In the case of the standard representative models for each building, the adaptation
consisted of setting the input values for the depth to both the top and bottom of the
affected soils zone to be the same as the depth used for the depth to the top of the water-
bearing unit. The effect of that procedure was to cause the software to compute a zero
thickness for the zone of soil affected by the COCs so that, in the risk computation
process, no account would be taken of chemical vapors that otherwise might be
computed as emitting from the submerged soil. Conversely, when extreme drought
conditions during which groundwater levels might fall to very low elevations, were
modeled (see Section 4.1), the actual values of the mean depths to the top and bottom of
the zone of affected subsurface soil were used as input to the software. In those cases,
the depth to groundwater was set equal to the modeled depth to the bottom of the zone
of affected soil so that vapors emitted from the affected subsurface soil were included in
the health risk calculations, because, under such circumstances, the affected soil was no
longer submerged.
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3.4.2.2.2 Affected Soil Area

As was discussed in Section 2.3 above, because several of the key parameters, such as depth
to groundwater, depth to top and bottom of affected soil remaining in situ, and the occupancy
of the first-floor units is building-specific at the Andante Project site, separate health risk
analyses were made for each building. Accordingly, in making the analyses, the plan area (or
partial plan area, as applicable) of the ground floor level of each building was used to define
the affected soil area in each case. The building plan areas used in the analyses are listed in
Table O-15.

3.42.2.3 Length of Affected Soil Parallel to Assumed Wind Direction

Wind directions in the San Francisco Bay area vary considerably both seasonally and daily,
depending upon the regional weather patterns and relative temperatures in the Central Valley
of California and along the Pacific coast. Although the prevailing wind direction, based on
statistical analysis of weather records, is generally stated to be from the northwest, for the
purpose of the health risk analyses and to ensure an appropriate degree of conservatism, SJIC
assumed that the wind would at all times blow in the direction parallel to the longest
dimension of the zone of affected soil (i.e., the area of the site where soils affected by COCs
were remediated). Further, although a separate risk analysis assessment was made for each
building, it was conservatively assumed that, for the purpose of evaluating the potential effect
of the COCs that remain in situ beneath the site, the whole of that area could affect outdoor
air quality for any of the buildings. Accordingly, SJIC used 235 fi., which, as can be scaled
from Figure II-4, is the longest dimension (i.e., west to east) of the area beneath which the
subsurface was affected by significant concentrations of COCs.

3.5 Site- and Building-specific Air Parameters

For the flow paths considered in the health risk assessment for the Andante Project site, the
following site-specific air parameters were used.

3.5.1 Out_door Air Pathways

For the pathways of concern to the present health risk assessment, the outdoor air pathway
parameters of concern are the outdoor air mixing zone height and the ambient air velocity in
the mixing zone.

3.5.1.1 Air Mixing Zone Height
The ASTM defanlt outdoor air mixing zone height is 6.56 fi. (200 cm), which reflects the

breathing area of an average person. SIC also used this value in the health risk analyses
reported herein,
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3.5.1.2 Ambient Air Velocity in Mixing Zone

The wind speed in the outdoor air mixing zone affects the concentrations of COCs in outdoor
air because it has a major influence on the dispersion of those chemicals. The ASTM default
value for the wind speed (i.e., the ambient air velocity) in the outdoor mixing zone is 7.38
fi/sec (225 cm/sec). Actual wind speed data is available from an anemometer located at the
East Bay Municipal Utility Districts’ sewage treatment plant in Oakland, approximately 0.9
miles west-southwest of the subject property. The mean annual wind speed for that site was
10.56 ft/sec (322 cm/sec) in 1997 (San Francisco Bay Area Air Quality Management District
1997). SJC used that value in the health risk analyses reported herein.

3.5.2 Indoor Air Pathway: Building Parameters

The parameters related to indoor air pathways for each building in the Andante Project are
discussed below.

3.5.2.1 Foundation Areas and Perimeters

The foundation arcas and perimeters for each building or applicable portion of the building
are shown in Table II-15.

3.5.2.2 Bhuilding Volume/Area Ratio

The building volume/area ratio expresses the volume of the indoor space in a building as a
ratio of the total volume indoor space to its floor area. In the case of the Andante Project
buildings, that ratio is equal to the floor-to-ceiling heights of the ground floors of the
applicable commercial or residential units. The floor-to-ceiling heights and associated
volume/area ratios for each building or applicable portion of the building are shown in Table
II-15.

Note:

In the case of a Type A residential unit in Building 3-A, a floor-to-ceiling height of
8.5 ft. was used to compute the volume/area ratio because, in that unit type, over a
portion of the floor area, the ceiling height is 9.0 fi, but in other areas of the unit it is
8.0 1) '

3.5.2.3 Building Air Exchange Rate
The building air exchange rate quantifies how much outdoor air is exchanged with indoor air
in buildings. In residences not equipped with air conditioning systems, that value is affected

in large measure by natural ventilation that occurs through windows and the opening and
closing of exterior doors.

The ASTM default for residential units is 0.5 air changes per hour (ACH), which is
equivalent to 0.00014 volumes per second. However, that value does not consider the local
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climate. In hot climates, residents will leave doors and windows open for long periods during
the day, thus providing natural ventilation that is significantly above the continental mean.
Conversely, in colder regions, or where winters are more inclement and extended, residences
will remain relatively closed up, with associated lowering of air exchange rates for much of
the year,

Emeryville, which is located on the eastern shore of San Francisco Bay, has a very temperate
climate with only minor seasonal variations in average temperature. In fact, Lawrence
Berkeley National Laboratory’s Environmental Energy Technologies Division considers a
value of 2.0 ACH to be reasonable for residences in California generally (Spence and Gomez
1999). SCJ used that value, which is equivalent to 0.00057 volume exchanges per second, for
analyses of health risks for residential units on the Andante Project site.

Air exchange rates in occupied commercial buildings are usually considerably higher than

. those in residential buildings. This is frequently due to mechanical ventilation systems and

other equipment installed to control the work environment. The ASTM air exchange rate
default for commercial buildings is 0.83 ACH (0.00023 exchanges per second). However,
when the outside temperature is between 60° F and 70° F, Pacific Gas & Electric Company’s
(PG&E) Energy Center in San Francisco, California, recommends that buildings should be
ventilated with 100% fresh air because that method is more efficient than use of artificially-
cooled or processed air.

Given the climate on the eastern shore of San Francisco Bay and the heating, ventilating and
air conditioning (HVAC) engineering considerations noted above, Spence and Gomez used
an air exchange rate of 5.0 ACH (0.0014 exchanges per second) when analyzing health risks
for a general class of commercial buildings in the region (Spence and Gomez 1999). SIC also
adopted that exchange rate for commercial space at the Andante Project site. Although that
value is higher than the ASTM default, it is considered appropriately conservative when
making health risk assessment for the commercial units. It is particularly conservative in the
case of Building 1, which will feature a restaurant on the ground floor. Compliance with
building codes and adherence to good HVAC engineering practices require such facilities to
be equipped with extensive exhaust systems that operate at capacities that must be greater
than specified minimums and that exhaust large volumes of air from the interior to the
exterior of the facility, thus promoting frequent exchanges of the total volume of air within
the restaurant.

3.5.2.4 Foundation Thickness and Depth to Bottom of Foundation Slab

Structurally, the buildings under construction on the Andante site have exterior wall and
interior columns founded on individual footings. The ground floors are underlain by a 5-in.
thick concrete slab reinforced with No. 4 (0.5-in. diameter) deformed bars at 18 in. on center
in both directions. For the purpose of making an analysis of the flow of vapors of COCs into
the interior spaces, and without considering the impermeable membranes that were laid
beneath them, in the context of making the health risk evaluation, the slabs provide
significant barriers to that migration. Therefore, their thickness and the degree to which they
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may become cracked are critical parameters that must be considered when computing the
concentrations of gasses or vapors of COCs that might accumulate inside the buildings. To
reflect the design of the buildings’ foundation and floor slab system, a value of 5 in. (0.42 £.)
was used for both the “foundation thickness” and “depth to bottom of foundation slab”
parameters that must be input to the risk assessment sofiware.

- 3.5.2.5 Foundation Crack Fraction

The ASTM default for the areal fraction of cracks in a building foundation or floor slab is
0.01, or 1.0%. However, most practitioners consider this value to be unreasonably high,
particularly for modern floor slab construction such as that at the Andante Project where, as
is noted in Section 3.5.2.4 above, the floor slabs are heavily reinforced. SJC assumed that the
actual areal fraction of cracks that might develop in the floor slabs in the buildings on the

subject property would be 0.001, or 0.1%. That value is supported by data from buildings

constructed in California that has been reported by the American Society of Heating,
Refrigerating and Air Conditioning Engineering (American Society of Heating, Reﬁ1gerat1ng
and Air Conditioning Engineering 1981).

3.5.2.6 Volumetric Water and Air Content of Cracks

The more air present in foundation or basement-wall cracks, the more easily a volatilized
chemical can infiltrate a building. However, it is unreasonable to assume that cracks in a floor
slab would remain free of dirt or water throughout the life of the building. Even if the slab
surface remained exposed, the cracks would gradually begin to fill with dirt after they
formed. In reality, the slab surfaces in the Andante Project buildings will be covered with tile,
carpeting and other flooring materials, which will, themselves, serve to obstruct the flow of
air through the cracks regardless of when they are formed and, in many cases, will be laid on

“adhesives and other sealants that are likely to fill completely cracks that are formed during

and shortly after the building construction period. Moisture can also infiltrate cracks, and be
trapped there under capillary tension, particularly in fine or hairline cracks such as those that
might form in the heavily reinforced slabs of the Andante Project buildings.

The ASTM defanlt values for the volumetric water content and the volumetric air content of
cracks are 0.12 (12%) and 0.26 (26%), respectively. For the reasons stated above, those
proportions reflect highly-conservative assumptions about free air in the cracks that might
permit convective air flow from the subsurface into the interior of the buildings. Therefore,
SJC has elected to use those values as the input required for the health nsk analyses reported
herein.

3.5.2.7 Indoor/Outdoor Differential Pressure and Convective Air Flow through Cracks

The assumed differential pressure between indoor air and outdoor air is an important
parameter controlling convective air flow through cracks in floor slabs and through openings
in a building’s skin. The rate of convective air flow, in turn, influences the concentrations of
vapors of COCs that may accumulate in the interior air. If there is no differential pressure
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between the interior of a building and the outdoors, there is no convective air flow through
foundation slabs. These latter conditions are set as the ASTM defaults for health risk
analyses. However, in SJC’s opinion, the assumption is non-conservative, particularly with
respect to commercial buildings, because those structures frequently have interior air
pressures that are less than ambient outdoor pressures. Low interior air pressures are
particularly common in restaurants such as the one that is planned for the first floor of
Building 1 on the Andante Project site because building code requirements and good HVAC
engineering practices require enhanced exhaust system flow rates in the vicinity of cooking
ranges and other heat- and fume-generating equipment. Negative pressures can also occur in
commercial buildings used for purposes other than restaurants and may also be present in
residential units, although conditions in restaurants usually represent the upper range of
differential pressures that develop between indoor and outdoor air.

Empirical values of relative interior to exterior differential air pressures, including the
maximum measured in buildings subject to low interior pressure have been measured in the
field (DiPersio and Fitzgerald 1995, Bonnefous, et. al. 1992). These measurements include
those published by Nazaroff, who concluded that, with respect to infiltration of vapors of
COCs, differential pressure can be as great as 0.01 psi (Nazaroff, et. al. 1987). For consistent
conservatism in the health risk analyses for the potentially-affected structures on the subject
property, SJC used that pressure differential, which would generate significant convective
upward air flow through any cracks that may develop in the floor slabs. That value was used
for both commercial and residential units, even though it is recognized that it is extremely
conservative when applied to the residential units, which will not be equipped with the
powerful exhaust systems that might be installed in a restaurant.

3.5.2.8 Impermeable Barriers

In the general case, a 10-mil. thick impermeable membrane with watertight sealed joints
overlapped a minimum of 6 in. was specified by the architect to be installed over the footprint
of each building on the Andante Project site. The Visqueen™ brand of polyethylene film was
used to form the specified barrier. As is shown on Figure II-14, it was installed beneath the
floor slabs under a 2-in layer of sand used as a screed. Visqueen™ is an effective barrier to
migration of moisture and vapor upward into the interior space of the building and provides a
significant barrier to COCs in gaseous form migrating along the same pathway. However, it
18 not designed as a gas-proof membrane, and therefore cannot be relied upon to exclude
100% of the COCs that might migrate into building interiors.

In selected areas of the site where, prior to implementation of the remediation program,
concentrations of COCs in near-surface soil had exceeded the Tier I risk assessment limits
established by the RWQCB, the Visqueen™ material beneath the floor slab was replaced by a
60-mil. thick membrane of Liquid Boot®. That membrane is a scamless, elastomeric material
that is impermeable to the gaseous phases of the COCs at the Andante Project site. It has
been tested according to ASTM Standard D542-95 and found to be resistant to deterioration
in the presence of components of fuel hydrocarbons such as benzene (American Society for
Testing and Materials 2001). As applied beneath the floor slabs of buildings on the Andante
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project site, it was sprayed over a geotechnical-style substrate by a qualified subcontractor
approved by LBI Technologies, Inc. of Santa Ana, California, the manufacturer of Liquid
Boot®. The membrane was also installed vertically along the sides of buildings’ exterior strip
footings, column bases and around each utility pipe or other penetration passing through the
floor slab, all of which were installed prior to its application. This technique ensured that the
membrane formed a complete seal against ingress of the gaseous and vapor phases of COCs
into the buildings’ interior spaces.

A typical detail of the placement of the Liquid Boot® membrane beneath building floor slabs
is shown on Figure II-15. As is noted in Table II-15, that gas-tight membrane was instailed
beneath the ground floor slabs of the whole of Building 1, under the ground floor slabs of the
two northem-most commercial units in Building 2-A and under the slabs of the two northem-
most Type A residential units on the ground floor of Building 3-A.

In making the health risk analyses for the buildings on the 3992 San Pablo Avenue site, no
account whatsoever was taken of the presence of the impermeable barriers beneath the
ground floor slabs. In the case of the Visqueen™ membrane under Building 6, this means that
the computed health risks due to the presence of components of COCs remaining on the
subsurface following remediation of the site are very much greater than is actually the case
because the Visqueen™ will essentially eliminate the vapors and greatly reduce the transfer of
gasses from the subsurface into the interior of the garage. In the cases of Buildings 1, 2-A and
3-A, the impermeable Liquid Boot® membrane will, in fact, eliminate the transfer of any
quantity of COCs, whether in vapor or gaseous form, through the floor of the buildings into
the interior space.

Due to the placement of the impermeable barriers beneath the buildings’ slabs, health risks
due to migration of COCs into the buildings via this pathway will be, in reality, zero.
However, for the purpose of the analyses reported herein, and to maintain a consistent degree
of conservatism, SJC did not include either the Visqueen™ or Liquid Boot® membranes in
the building/subsurface system models used for the health risk analyses reported herein,

3.6 Receptor-specific Parameters

A health risk analysis must include consideration of the characteristics of the potential
“receptors” (i.e., the exposed humans) of COCs that might migrate from the affected zones of
subsurface soil and groundwater. Because both carcinogenic and toxic effects of exposure to
COCs are, in most cases, cumulative with time and more acutely affect persons having a low
body weight, such as children, the frequency and total duration of exposure to a chemical or
combination of COCs, and the weight of the person exposed must be considered carefully.

3.6.1 Exposure and Averaging Times

- The ASTM guidance documents assume, as a default, that the length of time used to

normalize statistically the intake of a carcinogen is 70 years for residential, commercial and

. construction environments. That default is also the standard upon which the United States
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Environmental Protection Agency’s (US-EPA’s) carcinogenic and toxicity data are based.
SJC’s model assumes the same length of time for statistical normalization.

For the purpose of making the health risk assessments, SIC assumes that the concentrations
of carcinogens remain constant over the average exposure time, which is very conservatively
assumed to be 30 years for persons in residential environments and 25 years for commercial
workers. This is a very conservative assumption because concentrations of carcinogens will
actually decrease over time due to natural attenuation.

The ASTM default for the averaging times for non-carcinogenic health effects are also 30
years for residential and 25 years for commercial or industrial environments, which are also
highly conservative. SJC’s model adopts those values, but sets the averaging time for non-
carcinogenic effects for construction workers to be one year, which better matches actual
construction working conditions on the subject site than does the ASTM default value of 25
years.

3.6.2 Body Weight

Although body weight is known to be an important variable influencing the effects of
carcinogens and toxic chemicals on human health, the ASTM default for body weight is set at
70 Kg (154 1bs), which is, in the United States, the approximate mean weight of individuals
between the ages of 6 and 75 years (United States Environmental Protection Agency 1989a).
However, the US-EPA also cites the mean body weight of children between the ages of 0 and
6 years as 15 Kg (33 lbs) (United States Environmental Protection Agency 1996, 1991a,
1991b). For the purposes of evaluating health risks related to the ingestion of soil and water
or when related to swimming in affected surface waters, it is SJC’s practice to consider
different ingestion rates during the first 6 years of a person’s life as differentiated from the
remainder of that life. In addition, to take advantage of available health risk data regarding
dermal exposure to affected soil or surface water, it is SJIC’s practice to also consider the
mean body weight of youths between the ages of 0 and 16 years, for which we use 35 Kg (77
Ibs), which has been statistically established by the US-EPA (United States Environmental
Protection Agency 1992).

Note:

Although the body weights of receptors of different ages appear in the output of the health
risk analyses presented in Appendices II-D through II-G (i.e., they are used in relation to
parameters for which “Age Adjustments” are made), they are cited there only for reasons
of formality becanse no exposure to affected soil occurs on the Andante Project site.
Following remediation, any such material that remained on the site was buried at
considerable depth below the surface. Similarly, exposure to contaminated surface water,
which, if present, would call for modeling of different ingestion rates and skin surface
areas for persons of different ages, is not an issue that needs to be addressed for either on-
site or off-site locations in the Tier 2 analyses for the subject property.
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3.6.3 Inhalation Rate

The RBCA Tool Kit for Chemical Releases software used to perform the health risk
calculations does not contain equations that use age, body weight or inhalation rate in the
context of potential exposure pathways that might lead to inhalation of COCs. This is
because the calculations made in the software are based on reference concentrations as
opposed to reference doses for non-carcinogens, and unit risk factors as opposed to slope
factors for carcinogens (Groundwater Services, Inc. 2003). See Page A-12 in Appendix II-A
for the applicable equations.

A reference concentration (RfC) is an estimate of a maximum continuous inhalation exposure
of a human population (including sensitive subgroups such as young children) to a toxic non-
carcinogen below which no there would be no significant risk of deleterious effects over the
average lifetime of the population. A wunit risk factor (URF) is the upper-bound excess
lifetime cancer occurrence in a population of 1,000,000 due to continuous inhalation
exposure o a carcinogen at a concentration of 1.0 pg/m’ in air. Both RfC and URF values are
independent of inhalation rate or body weight. '

Although the equations used in the RBCA Tool Kit for Chemical Releases software make no
assumptions with regard to inhalation rate, it would be possible to scale the exposure duration
or exposure frequency values (see Sections 3.6.4 and 3.6.5 below) used for the analysis of
any given site model to account for varying inhalation rates. However, SJC did not do this
because: a) the reference concentrations and unit risk factors that are used for each COC in
our calculations are based on lifetimes studies of human populations that already account for
varying inhalation rates with age; and b) it would not be conservative scale either the
exjposure duration or exposure frequency values. For example, if it was decided to reflect a 10
m’ /day inhalation rate, which is typical of a young child, instead of a 20 m®/day inhalation
rate that might be proposed for a physically active commercial worker (United States
Environmental Protection Agency 1996, 1997), then the default exposure duration of 350
days per year would be reduced to 350 x 10/20 = 175 days/year which would not yield such
conservative results for health risks as would be the case when the unmodified ASTM default
value of 350 days/year is used.

_3.6.4 Exposure Duration

Exposure duration is the number of years over which an individual is assumed to be exposed
to a COC. The ASTM default value for exposure durations are 30 years for residential sites
and 25 years for commercial and industrial sites. SIC’s model also uses those values for
adults potentially exposed to COCs in commercial environments. However, when
considering residents of the Andante Project site, depending upon the exposure pathway
being evaluated, SIC divided the total 30-year exposure duration into two parts based on the
age of the human receptor. Depending upon the availability of data in the published literature,
that division occurred at the age of 6 years or at the age of 16 years. Where age adjustments
related to young children between the ages of 0 and 6 years were applied, an exposure
duration of 6 years was used to that period of a person’s life. Similarly, in cases where age
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adjustments were made for persons between the ages of 0 and 16 years, an exposure duration
of 16 years was used for that period of life. In either of those situations, the years spent as a
child or young person were subtracted from the total 30-year exposure duration that would
have been used if no age weighting had been applied. For the remaining 24 or 14 years, as
applicable, of the exposure duration, a person was assumed to be at an adult weight. To
account for the total effects of a 30-year exposure duration, the time periods over which the
exposed person was assumed to have different body weights due to their age were added
together.

The ASTM defanlt exposure durations are highly conservative and are the same as the values
proposed by the US-EPA, which values are based on analysis of 1983 United States Census
Bureau data (United States Environmental Protection Agency 1989a). SIC’s consideration of
age weighting adds significantly to that conservatism.

The degree of conservatism applied to the health risk assessments by SJC’s use of age
weighting adjustments to the ASTM default values for exposure durations can be gauged by
considering the following characteristics of the Census Bureau data used by the US-EPA
when deriving its assumptions for exposure durations. Emeryville is an urban area and the
US-EPA exposure durations include statistical data from rural areas where population
mobility tends to be significantly lower than in the urban communities on the eastern side of
San Francisco Bay. These factors have been studied by Israeli and Nelson (1992), who report
that in the United States, 95% of all urban households stay in one residence for no more than
21.7 years while, regardless of their rural or metropolitan environment, 95% of western
households move from one residence to another every 17.1 years. With respect to commercial
and industrial land use scenarios, the United States Bureau of Labor Statistics reports that
50% of workers move from one job to another every four years (United States Bureau of
Labor Statistics 1988).

In the case of construction workers, SJC modeled the exposure duration to be one year, which
is, again, highly conservative because, over the duration of the construction program at the
Andante Project site, individual workers will spend less than a typical maximum of three
months on the site due to the changing trade skills required. Similarly, a one-year exposure
for construction work on any future maintenance or reconstruction work at the site is also
highly conservative.

3.6.5 Exposure Freguencies

Exposure frequency is the number of days per year that a person is assumed to be exposed to
a COC. The ASTM default residential and commercial exposure frequencies, which are
based on guidance from the US-EPA, are 350 days per year and 250 days per year,
respectively. Because of the limited duration over which construction workers might be
exposed to COCs in the subsurface, the frequency of exposure of those workers is set at 180
days per year (United States Environmental Protection Agency 1996). SIC used the same
exposure frequencies when computing health risks at the Andante Project site. ASTM also
has a separate default value for swimming-event frequency for residential land use, which is
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set at 12 events per year, but consideration of such events is not applicable to the Andante
Project site where no surface waters are present.

The general residential exposure frequency of 350 days per year applies to both indoor and
outdoor exposure to inhaled vapors of COCs. In both applications, that frequency is
extremely conservative because, with the exception of 15 days per year when it is assumed
that a resident would be on vacation, the frequency implies that a person would spend 24
hours of each day at home. In the case of indoor exposure, it takes no consideration of time
spent away from home such as, in actuality, is required to meet work schedules, perform
errands and participate in such events as weekend trips. Conversely, for the outdoor exposure
scenario, the default residential exposure frequency is based on the assumption that a resident
at the 3992 San Pablo Avenue property would spend 24 hours per day on the site but outside
his home, a situation that is clearly conservative when outdoor air exposures are considered.

The ASTM default exposure frequency of 250 days per year for commercial workers, which
was also adopted by SIC for the health risk assessments reported herein, is based on a five-
day work week for 50 weeks of the year. This value is conservative because it does not
provide for national holidays or additional time off work that typically amounts to 10 - 20
days per year.

3.6.6 Other Receptor-specific Parameters

For reasons of formality, the presentation of the output from the health risk analyses that are
compiled in Appendices II-D through II-G include receptor-specific parameters for pathways
such as those related to ingestion of surface waters and consumption of fish caught in such
waters that are not present on the Andante Project site. The values cited in the appendices for
such parameters, although they are not actually used in the computations made for the subject
site, are all either ASTM default values or highly-conservative numbers derived from reliable
SOUrces.

3.7 Acceptable Health Risks

Health risks are expressed in two forms: carcinogenic risk factor and toxic hazard quotient.
The carcinogenic risk is expressed as the projected increase in the number of persons that
become affected by cancer due to extended exposure to the conditions on the subject site
compared to the general population not exposed to the site conditions. For example, a
carcinogenic risk factor of 1.0 x 10°® expresses the risk where there would be one additional
occurrence of cancer in a population of one million persons exposed to the conditions at the
site, compared to the number of incidents of cancer found in a reference population of one
million persons not exposed to the environmental conditions at the site.

The toxic hazard quotient is a measure of the severity of exposure for a period of time to a
given COC that can be toleraied by a person exposed to that chemical by any pathway (e.g.,
inhalation of contaminated air, ingestion of contaminated soil, or dermal contact with
contaminated soil) or combination of pathways without suffering any toxicological symptoms
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due to that exposure. It is expressed as a ratio between the level of exposure to a given COC
compared to an established reference dose below which no adverse health effects are
experienced even when exposure is prolonged. A closely related parameter is the *toxicity
hazard index” which is the sum of the toxic hazard quotients of two or more COCs at a given
site due to the exposure of a particular receptor. A toxicity hazard index of 1.0 reflects the
maximum tolerable limit to which a person can be exposed without suffering negative health
effects. A toxic hazard index of less than 1.0 reflects the degree to which the anticipated
exposure 1s less than that required to induce negative health effects. As the toxic hazard index
rises above 1.0, its value reflects the severity of the toxicity of the environment to which a
receptor is exposed.

On a given site, persons may be exposed to risks due to the presence of more than one
carcinogenic and/or toxic chemical and the exposures may be via more than one pathway.
Accordingly, to assess health risk properly, it is necessary to consider the cumulative affect
on health due to the presence of all of the COCs present and, if multiple pathways between
the source and the receptor are present, their cumulative effects must also be considered. For
the health risk assessments presented herein, SJIC computed the cumulative risks of all COCs
present due to their migration via all applicable pathways.

3.7.1 Classification of Carcinogens

Carcinogens are classified by the US-EPA according to a system that is based on the weight
of available evidence that they are, or are suspected to be, human carcinogens. Carcinogens
are classified according to alphabetic nomenclature that is based on the weight of available
evidence that a given chemical is or is suspected to be a human carcinogen. Chemicals
known to be potent human carcinogens are classified as “A” carcinogens, while non-
carcinogenic chemicals are given the classification “D.” At the Andante Project site, only one
known human carcinogen - benzene - has been detected in the subsurface. Benzene is a Class
A carcinogen. The other COCs at the Andante Project site (see Sections 3.1 and 3.2) are toxic
materials, but are not known to be carcinogenic; thus, they fall into the “D” classification.

3.7.2 Health Risk Limits of Carcinogens

Although there is a general perception that a risk factor of 1.0 x 10°® represents an established
upper limit of acceptable carcinogenic health risk promulgated in State and Federal
regulations, that is not, in fact, the case. The US-EPA has indicated that the appropriate risk
limit applicable to a specific site or a specific form of exposure should fall within the range
1.0 x 10%t0 1.0 x 10™*. The origin of the 1.0 x 10°® limit appears to have been a recommended
risk-based limit for residues of animal drugs found in human food-grade meat (United States
Food and Drug Administration [FDA) 1973). That target risk level represents, essentially, a
zero risk (Malander 2002).

As the inherently conservative nature of risk assessment calculations has been recognized as
risk-based evaluation of environmentally compromised sites and other potential human
exposures have been more widely used in regulatory decision-making, other, less stringent,
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risk level guidelines have been legislated or adopted. For example, in its Hazardous Waste
Management Systems Toxicity Characteristics Revisions, the US-EPA selected a single level
of 1.0 x 107 based on that Agency’s belief that, due to the extremely conservative nature of
the exposure scenarios employed in risk-based health risk assessments and the underlying
health criteria used, a 1.0 x 10 risk level is realistic and appropriate as a practical target limit
to protect the health of an exposed population (United States Environmental Protection
Agency 1995a).

Califorma State Proposition 65 (The Safe Drinking Water and Toxic Enforcement Act of
1986) enforcement is also based on a limiting target risk of 1.0 x 10”°. Proposition 65 requires
the governor of California to publish annually a list of chemicals known to the State to cause
cancer or reproductive toxicity. All businesses that might expose individuals to a listed
chemical must post a clear warning of such risk on the business premises, unless there is “no
significant risk” posed by the chemical in question. The State of California has defined “no
significant risk™ as less than one excess case of cancer per one-hundred thousand individuals,
which corresponds to target risk of 1.0 x 107,

Target carcinogenic risk limits are not values that are derived from the health risk assessment
calculation or from the carcinogenic or toxicological properties of any given chemical or
combination of chemicals. In fact, as is evidenced by the discussion above, any selected
health risk limit is, in fact, an arbitrary value that represents the perspective of a given
regulatory agency, a local community, or an interest group about what constitutes an
acceptable risk to human health in the context of its social, political and economic milien. For
example, the City of Oakland had preliminarily established a risk limit of 1.0 x 10% to
develop Tier 1 risk-based assessment guidelines, but, after extensive input from
representatives of a wide range of local interests that included regulatory agencies, consulting
engineers, community improvement groups, minority business associations, the Sierra Club
and a wide cross-section of Oakland residents, set a health risk limit of 1.0 x 10 for Tier 2
health risk assessments (Spence and Gomez 1999),

ASTM recommends a target carcinogenic health risk of 1.0 x 10™ for risk-based assessments
at petroleum release sites and describes that value as representative of de minimus risk
(Amencan Society for Testing and Materials 2002). SJIC is firmly of the opinion that the 1.0
x 107 limit is applicable to the 3992 San Pablo Avenue site because: a) below that level there
is, as had been stated by the State of California in the context of Proposition 65, as well as by
other regulatory bodies, no significant risk to exposure from a known carcinogen; b) given
the approxn‘natlons inherent to Tier 2 health risk computations, health rigk targets set lower
than 1.0 x 10® have no practical mathematical significance other than a representation of
what is, in reality, a zero health risk; and c) the City of Qakland’s election to use a health risk
of 1.0 x 10 for sites in that city that include geologic, hydrogeologic, climatic and economic
and socio-political environments that are essentially identical to those in the City of
Emeryville, including those of the Andante Project site, properly reflects all of the factors that
should be considered when setting a site-specific target risk level. However, the RWQCB,

which has jurisdiction of the site at 3992 San Pablo Avenue in Emeryville, uses a target risk
of 1.0 x 10°® when preparing RBSLs (California Water-quality Control Board - San Francisco
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Bay Region 2001). Accordingly, when evaluating the results of the Tier 2 risk assessment for
subject property that are reported herein, SJC compared the carcinogenic risk to that 1.0 x
107 target risk level.

3.7.3 Toxic Hazard Limits

For non-carcinogenic health effects, the results of most health risk assessments are compared
with a toxic hazard quotient of 1.0, which represents the threshold value below which no
adverse health effects are experienced by exposed populations and is the ASTM default value
for Tier 2 risk assessments. This value is based on the precedents set by the US-EPA in its
Risk Assessment Guidance for Superfund (RAGS) (United States Environmental Protection
Agency 1989b). It was also adopted by the City of Qakland, but with a requirement to address
cumulative risk, if necessary (Z.e., to consider the toxic hazard index), when it developed its
guidelines for Tier 2 health risk assessments (Spence and Gomez 1999). With respect to this
measure of health risk, SJC concurs with both the US-EPA and the City of Oakland and we
normally set both the target health risk quotients and the health risk index at 1.0 when
evaluating specific sites where the environment has been impaired. The RWQCB, however,
in preparing its RBSLs for affected soil and groundwater in the San Francisco Bay region,
elected to use target quotients at the unusually conservative value of 0.2, although its
guidance document provides an option for site-specific adjustment of that value (California
Water Quality Control Board - San Francisco Bay Region 2001). To conform to the
RWQCB’s regulatory guidance, in evaluating the results of the health risk assessments
reported herein, SJC also adopted that extremely-conservative criterion and set both the target
quotients and the target index at 0.2.
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4.0 RESULTS OF HEALTH RISK ASSESSMENTS

The RBCA Toolkit for Chemical Releases software was used to compute the health risks that
might be associated with the use of Buildings 1, 2-A, 3-A and 6 on the 3992 San Pablo
Avenue site. The output from the software is presented in Appendices H-D, II-E, II-F and II-
G. -

4.1 Health Risk Computations for Representative Building Models

The results presented in the Appendices apply to the conservatively-developed, building-
specific models and the highly-conservative parameters for the COC transport pathways that
are actually present on the Andante Project site (see Section 2.1). In each case, the results
presented in the Appendices are for models in which the depths to groundwater and other key
parameters arc assigned the representative values that were selected by the procedures
described in Section 3.0. The key parameters for each of the buildings modeled are presenied
in Table II-16.

Note:

The exposure pathway flow charts included in the computer output presented in
Appendices I-D through II-G represent affected surficial soils as being a source
media for COCs. However, in actuality, that is not the case at the Andante Project
property. All affected soils are deeply buried beneath the site. The presence of affected
surficial soils as a source medium in the diagram generated by the software is an
artifact of the computer code. It appears on a flowchart whenever the user elects to use
the option whereby vaporization from subsurface soils is computed by both the
Johnson-Ettinger method and the ASTM method for surface soils, so that the results of
the ASTM calculation can be set as an upper limit, which might otherwise be exceeded
due to the limitations of the Johnson-Ettinger computational method. The source media
and COC migration pathways actually present on the Andante Project site are correctly
represented on Figure II-12,

The results of the health risk analyses presented in Appendices II-D through II-G are
summarized in Table II-17. Those resuits are based on the highly-conservative parameters
defined in Sections 2.0 and 3.0 above. As expected, the highest values computed for the
cumulative carcinogenic risks and toxic hazard indices are associated with the indoor air
exposure pathways. Their highest numerical values, 4.3 x 107 and 2.1 x 10%, respectively,
are associated with the indoor air pathway for Building 3-A, which will have residences on
the ground floor, However, all of the carcinogenic risk and toxic hazard index values reported
in Table 1I-17 are far below the highly-conservative limits that were set, respectively, at 1.0 x
10® and 0.2. .

When considering the numerical values of the cumulative carcinogenic risks and toxic hazard
indices presented in Table TI-17 that were computed in the health risk analyses, it is important
to note that such values are so low, as are the target risk and target toxicity indices set for the

SJC



Corrective Action Report: Andante Project, Emeryville, CA. Volume II: Health Risk Assessment Page 46

project, that they have essentially no quantifiable meaning. What they do indicate is that the
results of the health risk computations performed using the highly-conservative parametric
values selected for the analyses indicate that residents and workers on the Andante Project
site would be exposed to no increase in risk to their health due to the presence of COCs in the
subsurface. As was noted in Section 3.7.2, even the excess cumulative carcinogenic risk limit
of 1 x 10 used as a benchmark for the assessments described in this report was originally
established by the FDA to represent a zero risk to human health due to the presence of minute
traces of carcinogens in food (United States Food and Drug Administration 1973). The
computed carcinogenic risk values presented in Table II-17 are all significantly lower than
even that extreme criterion. As has been noted by Malander (2002), when such low health
risk values are computed for sites where fuel hydrocarbons have been released to the
subsurface, they indicate that risks are actually absent.

4.2 Sensitivity of Risk Assessment Results to Groundwater Elevation

As was discussed in Section 3.4.2.1.1, the representative depths to groundwater used in the
risk assessment models for each building were conservatively selected. However, it is
recognized that under unusual conditions, such as those that prevailed in April 2003, the
groundwater table beneath the site can rise to shallow depths that would temporarily bring
affected groundwater closer to the underside of the building floor slabs than was modeled in
the health risk analyses presented in Appendices II-D through II-G, the results of which are
compiled in Table II-17

To investigate the effects of differences in groundwater table elevation on the assessments of
carcinogenic risks and hazard indices, the health risk assessments were run for two additional
conditions: a) where the groundwater table beneath the buildings was assumed to be at its
highest elevation based on measurements made in April 2003 in monitoring wells installed
on the 3992 San Pablo Avenue property; and b) where the groundwater table was assumed to
be at an elevation based on the lowest elevation recorded in monitoring wells at the Celi’s gas
station, which was formerly located immediately to the north of the Andante Project site. In
these cases, the depth to groundwater for the high-groundwater case was modeled as being
2.26 fi. above the groundwater elevation assumed for the standard representative models and
2.26 fi. below that elevation for the risk analyses performed for the low groundwater
condition.

Note:

Where applicable, the 5-ft dimension used in the risk analyses for the capillary zone
thickness was appropriately reduced so that the models of the high-groundwater
elevation cases did not imply that the top of the capillary zone was at an elevation
higher than the ground surface.

The results of the studies of the sensitivity of predicted carcinogenic risks and toxicity indices
to groundwater elevation are presented in Table II-18, which documents the results for the
mean groundwater elevation cases (i.e., for the models that use the conservatively-developed
representative groundwater elevations for each building), the low groundwater elevation
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cases, and the high groundwater elevation cases for the indoor air pathway, which is the
critical pathway for each building.

As was noted in Section 3.4.2.2.1, it is important to recognize that even for the assumed low-
groundwater elevation conditions that were modeled to generate the health risk analysis
results presented in Table [I-18, in no case was the groundwater elevation modeled to be
lower than the mean elevation of the top of the affected soil remaining in the subsurface after
the remediation program conducted at the site was complete. This is because the floor of the
remedial excavation was generally deeper than the depth to groundwater when the water table
was at the lowest elevation recorded in the immediate vicinity of the Andante Project site.
Under those circumstances, COCs will not vaporize from affected soil and the risk analyses
will be sensitive only to the depth from the ground surface to the contaminated groundwater.

To ensure that if, under some extraordinary circumstances such as a prolonged severe
drought, the water table were to fall to a depth below the bottom of the affected soil zone so
that COCs might vaporize and reach outdoor air or indoor spaces on the site, supplemental
health risk calculations were also made for that scenario. In each case, both the computed
carcinogenic risks and toxic hazard indices remained in a very low range that indicated no
actual health risks would be present on the site. For example, in the case of the critical indoor
air exposure pathway for residential use of Building 3-A, the computed cumulative
carcinogenic risk under those assumed drought conditions is 4.17 x 107 and the hazard index
is 1.9 x 102, which values are lower than the values of 4.5 x 10”7 and 2.2 x 107, respectively,
that were computed for the case of very high groundwater beneath the same building.

4.3 Results for Residential Use of All Buildings

To evaluate the heath risks at the subject property under conditions, however unlikely, that all
the ground floors of all buildings on the site were to be used for residential purposes, the risk
assessment analyses were, finally, computed for the case of an abnormally-high water table
(i.e, groundwater at a depth 2.26-ft. shallower than the conservatively-developed
representative condition) and 100% residential use of both outdoor and indoor environments
on the site, The results of those additional health risk assessments are shown in Table II-19.

As can be seen in the Table, the cumulative carcinogenic risk and the toxic hazard index for
each of the buildings studied, even if the ground floors were all used for residential purposes,
are well below the very low limiting values set for the project. In fact, the computed risks are,
again, so low as to have little numerical meaning other than to demonstrate the absence of
any health risks.
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4.4 Summary

In summary, it can be stated that the health risk assessments conducted for the Andante
Project site at 3992 San Pablo Avenue in Emeryville, California, demonstrate that there will
be no increased health risk to occupants of the residences or commercial spaces that are being
constructed on the property compared to those encountered by the general population.

Cumulative carcinogenic risks and toxic hazard indices computed for both conservatively-
developed representative site conditions and for extreme scenarios were all considerably
lower than the very conservative target risk limits set for the project. The risk assessments
were made without consideration for natural attenuation of the concentrations of COCs in the
subsurface which, because the sources of those chemicals (off-site leaking underground fuel
storage tanks) have been removed, which will cause the concentrations of COCs in the
limited volumes of soil and groundwater beneath the Andante Project site to fall steadily with
time. Furthermore, in making the risk computations, no account was taken of the
impermeable barriers placed below the floor slabs of the buildings (see Figures II-14 and H-
15). This extremely-conservative approach to the risk assessments included exclusion of any
consideration for the beneficial presence of the impermeabie Liquid Boot® membranes that
were placed beneath Buildings 1, 2-A and 3-A, which barriers act to exclude any gasses or
vapors that might otherwise, however improbably, penetrate upward into the interior spaces
of the buildings.
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Andante Project, 3992 San Pablo Ave., Emeryville, CA
TABLE |1 -1
RESULTS OF ANALYSES OF SOIL SAMPLES
FROM EXPLORATORY PUSH PROBE BORINGS *
Sample Data  Depth TPHd TPHg Benzena Toluene Ethyl- Total MTBE Total
f D Sampled BGS (diesel) {(gasoline) henzens Xylenes Lead
ft. mog/Kg mglkg mg/g mglKg mg/Kg mg/Kg ma/g mgfKg
AE GP-1@% 02/05/03 5 ND ND ND ND NED ND ND 6.35
AE GP-2@5' 02/05/03 5 ND ND 0.0093 ND ND ND ND 8.83
AE GP-2@8' 02/06/03 8 89 1,600 6.6 30 19 150 ND 4.16
AE GP-3@%5' 02/05/03 5 1.6 ND 0.0081 ND 0.014 ND ND 6.70
l AE GP-4@8' 02/05/03 8 34 400 1.6 1.8 7.7 35 ND 4.58
AE GP-5@5' 02/05/03 5 130 42 0.17 0.013 0.69 0.48 ND 8.07
AE GP-5@10"  02/05/03 10 1.2 31 o ND 0.53 1.7 0.0086 3.80
' AE GP-6@5' 02/05/03 8 ND ND ND NG ~ ND ND ND 10.3
AE GP-6@11'  02/05/03 11 ND ND ND ND ND ND ND 6.03
AE GP-7T@5 02/05/03 5 t3 1.8 ND 0.0061 0.M9 0.0055 ND 10.3
AE GP-7@10' 02/05/03 10 11 25 0.12 NI 1.2 0.23 0.0069 5.42
AE GP-83@10'  02/05/03 10 3.4 ND ND ND ND ND ND 3.0
l AE GP-9@5' 02/05/03 5 1,100 12,000 19 270 230 1,300 0.061 16.7
AE GP-10@6" 02/05/03 B 420 870 3.0 8.8 9.3 46 ND 8.41
AE GP-11@5"  02/05/03 5 6.2 4,900 33 61 92 580 ND 7.92
l AE GP-11@10' 02/05/03 10 830 26 0.34 0.5 0.61 25 ND 6.84
AE GP-12@8' 02/05/03 8 ND ND ND ND ND ND ND 6.05
l AE GP-13@8"  02/065/03 8 1.5 40 0.66 ND 1.6 3.2 0.0075 2.83
i AE GP-16@5°  02/05/03 5 14 1.3 ND NI ND ND ND 5.57
' AE GP-17@58"  02/05/03 5 ND ND ND ND ND ND ND 5.06
AE GP-18@5  02/05/03 5 - NB ND ND ND ND ND ND 6.52
AE GP-18@10' 02/05/03 10 15 ND ND ND ND ND ND 217
' AE GP-21@7"  02/05/03 7 ND ND ND ND ND ND ND 8.10
AE GP-22@7  02/05/03 7 ND . ND ND ND ND ND ND 4,46
AE GP-23@7"  02/05/03 7 41 ND ND ND ND ND ND 4.58
l AE GP-24@7?  02/05/03 7 140 ND ND ND ND ND ND 428
AE GP-25@7  02/05/03 7 54 ND ND ND ND ND ND 4.58
' AE GP-26@5'  02/05/03 5 ND ND ND ND ND ND ND 5.31
AE GP.27@5"  02/05/03 5 ND ND ND ND ND ND ND 4.14
I AE GP-28@5" (02/05/03 § ND ND ND ND ND ND ND 3.73
. AE GP-29@5' 02/05/03 5 ND ND ND ND ND ND ND 5.08
Notes:
(1) Data Source Apex Envirotech, Inc. Subsurface Results Report, Table 1
(2) MD = Not Detected above the Method Detection Limit (MDL).
(3) Concentratlons in bold script exceed the San Francisco Bay Area RWQCB's fimits for human health risk
used to establlsh residential RBSLs for chemnicals in porous soils at sites where groundwater is not
. a sourca of drinking watar.
l SIC




Andante Project, 3992 San Pablo Ave., Emeryville, CA

TABLE {1-2

RESULTS OF ANALYSES OF SOIL SAMPLES RECOVERED FROM EXPLORATORY TRENCHES, TANK PITS AND TEMPORARY WELLS

Sample Dats Depth TPHd Mineral TPHg Benzene Toluene Ethyl- Total TBA MTBE TAME DIPE ETBE 1,2-DCA EDB Ethanol PNA Total

o Sampled BGS (diesel) Spirits ({gasoline} benzens Xylenes (Napthalene)  Lead

ft. mg/Kg  mgKg mg/Kg mg/ig mg/Kg  mg/Kg  mgKg mgKg wmgKg mgKg mgKg mgKg mgKg mgiKg mg/Kg  mgiKg mg/Kg
ETZN-8.5 0372403 65 110°  ra® 510° 1.1 3.7 10 &5 ND MD ND ND ND NP ND ND nfa nfa
ET2-N-9 03/24/03 9.0 46° n/a 400 2.8 B.2 75 45 ND MDD ME ND ND ND ND ND na nla
ET2-5-7 03/24/03 7.0 ND' nfa ND ‘ND ND ND ND ND ND MND ND ND ND ND n/a nfa
ETt-5-6 03/25/03 6.0 ND UE] ND ND ND ND ND n/a nia na n/a nfa n‘a nia n/a nfa
ET3-E-8 03/25/03 8.0 1.2 nfa 1.2 0.030 ND ND ND n/a ~nfa nfa n/a n/a n/a n/a n/a nfa
Tank 1-N D4/29/03 10.0 ND 54 3t ND ND ND ND ND ND ND ND ND ND NDy na n/a 5.6
Tanki-8 04/29/03 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND r/a na 24
Tank 1P - 20N 04/20/03 3.0 2303 ND ND ND ND ND ND ND ND ND ND ND ND ND n/a nia n/a
Tank 1P - 40N 04/29103 3.0 1.2°? ND ND ND ND ND ND ND ND ND ND ND ND ND n/a nia r/a
Tank 3 05/22/03 7.8 ND ND nfa ND ND ND NE 0.0080 0.0081 ND ND ND ND ND n/a na n/a
SJC-MW-T1-7.5 04/41/03 75 ND ND ND ND ND ND ND ND ND ND ND ND nfa nfa ND nfa
SJC-MW-T1-11.5 04M11/03 115 35* ND* ND ND ND ND ND ND ND ND ND ND nla nfa ND n/a
SJC-MW-T2-8 04/11/03 8.0 18 ND?® 250 14 35 52 27 ND ND ND ND ND nfa n/a ND n/a
SJC-MW-T2A-5 04/11/03 5.0 130 ND # 660 ND 1.4 9.9 75 ND ND ND ND ND nfa na 1.8 nfa
SJC-MW-T2A-9 04/11/03 8.0 8.3 ND # 500 0.5 0.5 05 2 ND ND ND ND ND nfa na ND nfa
SIC-MW-T2A-15.5 04/11/03 155 6.1 ND # ND ND ND ND 0.012 ND ND ND ND ND na nia ND nfa
SJC-MW-T2A-19.5 04/11/03 195 1.2 ND 2 ND ND ND ND ND ND ND ND ND ND nfa na ND nfa
SJC-MW-T3-8 04/11/03 8.0 24 ND # ND ND ND ND ND ND ND ND ND ND nla nfa ND nfa
SJIC-MW-T3-12 0411703 12.0 ND ND ND ND ND ND ND ND ND ND ND ND n'a nfa n/a nla
SIC-MW-T4-8 04/11/03 BO 12 ND 2 ND ND ND ND 1.8 0.01 ND ND ND ND nfa n/a ND n/a
SIC-MW-T4A-5 04/11/03 5.0 2.9 ND ? ND ND ND ND ND ND ND ND ND ND n'a nfa ND n‘a
SJC-MW-T4A-12 04H41/03 120 14 ND? 76 ND ND .98 31 ND ND ND ND ND nia nfa ND n/a
SJIC-MW-T4A-155 04/11/03 155 4.2 ND* ND ND ND ND ND ND 0.0052 ND ND ND na nfa ND n/a
SJC-MW-T4A-20 04/91/03 200 46 ND? ND ND ND ND ND ND ND ND ND ND nfa nfa ND n/a
SJC-MW-T5-5 0411/03 5.0 M ND? ND ND ND ND ND ND ND ND ND ND nfa n/a ND n'a
SJC-MW-TS-7.5 04/11/03 75 12 nND 2 ND ND ND 0.57 24 ND ND ND ND ND na nfa ND n/a
SJIC-MW-TSA-S 04711/03 5.0 9.3 ND ? ND 0.0086 ND 0,019 ND 0.0068 NEY ND ND ND na nfa 0.29 n/a
SJC-MW-TSA-10 04/11/03 100 71 ND? 1,500 4.40 17.0 26.0 150.0 ND ND ND ND ND nfa nia 0.35 n/a
SJC-MW-TSA-155  0411/03 155 ND ND ND ND ND ND ND ND ND NE ND ND n‘a nfa nfa n/a
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Andants Project, 3302 San Pebla Ave., Emaryville, CA

Sample Date Depth TPHd Mineral TPHg Benzene Toluene Ethyl- Total TBA MTBE TAME DIPE ETBE 1,2-DCA EDB Ethanol PNA Total
1D Sampled BGS (diesel) Spirits (pgasoline) benzene Xylenes {Nepthalene)  Lead
ft. mg/Kg mg/kg mg/kKg malkKg malkKg mg/Kg mg/Kg mg/Kg ma/Kg mgiKg mo/Kg wmg/Kg mg/Kg mg/Kg mgiKg mg/Kg mg/Kg
SJC-MW-TSA-19.5  04/11/03 185 ND ND ND ND ND ND 0.011 ND 0.014 ND ND ND nfa na nfa
n/a
SIC-MW-TE-5 04/11403 5.0 48 ND® 1,300 4.2 15 23 140 ND ND ND ND  ND nfa na 11 n/a
SJC-MW-T6-11.5 04M11/03 115 20 ND? 180 ND ND 23 120 ND ND ND ND ND nfa nia 0.50 n/a
SIC-MW-T7-7.5 0411/03 7.5 37 ND? 2,000 9.1 41 35 230 ND ND ND ND ND na nfa 0.91 nfa
SIC-MW-T7-11.5 04711703 115 150 ND ? 1,600 82 a3 kY| 209 ND NE ND ND ND n/a n/a 2.1 e
Notes:

(1} ND = Not Detected above the Method Detection Limit (MDL),

{2} m/a=Notanalyzed

{3} The laboratory reports that the detected hydrocarbon does not match its Diesel standard. The hydrocarbon detected appears to be a mixture of Diesel and Mineral Spirits, but the components of the mixture,
all of which were In the Dieset range, were insufficiently distinet to quantify them separately.

(4) Does not maich laboratory’s standard for gasoline.

(5) Concentrations in bold script exceed the San Francisco Bay Area RWQCE's limits for human health risk used to establish residential RESLs for chemicals in porous solis at sites where groundwater
is not a source of drinking water.
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Andante Praject, 3992 Sarn Pablo Ave., Emeryville, C4

TABLE I - 3

RESULTS OF ANALYSES OF GROUNDWATER SAMPLES RECOVERED FROM EXPLORATORY TRENCHES AND TEMPORARY WELLS

Sample Date TPHd Mineral TPHg Benzene Toluene Ethyl- Total TEA MTBE TAME DIPE ETBE 1,2-DCA EDB Ethanol PNA
iD Sampled (diesel) Spirits (gasoline) benzene Xylenos {Naphihalene)
pg/L ngiL pgil ug/lL nglt. g/l nalL wok.  pgl pgl pgt pol po/l pgt pgl pgill
ET2-C-W 03/24/03 20,000 1 nfa 510,000 1,100 3,700 10,000 65,000 ND' ND ND ND ND ND ND ND nfa®
SIC-MW-T1 04/16/03  380* ND 280 17 ND 0.54 ND ND 6.3 ND ND ND ND ND ND n/a
SJC-MW-T2 04/16/03 7,900 * ND 33,000 460 1,200 1,300 8,300 ND 15 ND ND ND ND ND ND n/a

SJIC-MW-T2A 04116/03 6,700 ° ND 63,000 1,400 2,000 3,300 17,000 MD ND ND ND ND ND ND ND nfa

SJIC-MW-T3 04118/03 320 ND ND ND 0.71 ND ND ND 0.59 ND ND ND ND ND ND nfa
SJC-MW-T4 04/16/03 360 ° ND 670 94 1.9 83 120 ND 0.93 ND ND ND ND ND ND n/a
SJC-MW-T4A 04/16/03  740° ND 5,700 120 4 630 790 ND 78 ND ND ND ND ND ND n/a
SJIC-MW-T5 0416/03  320° ND 610 130 2.1 54 20 ND 14 ND ND ND NO ND ND n/a

SJC-MW-T5A 04/16/03 5,400 ND 34,000 2,700 2,200 2,100 8,000 ND ND ND ND ND ND ND ND n/a
SJC-MW-TE 04/16/03 4,500 ¢ ND 24,000 1,800 1,800 1,100 6,200 ND ND ND ND ND ND ND ND nfa
SJC-MW-T7 04/16/03 6,100* ND 45,000 3,400 4,800 1,700 8,300 ND ND ND ND ND ND ND ND nfa

30S-40F (Water) 05/15/03 3,200 ND 23,000 1,500 2,400 730 3,700 ND 74 ND ND ND ND MND ND 140

Notes:
(1) ND = Not Delected above the Method Detection Limit (MDL).
(2} nfa=NotAnalyzed.
(3) Chromatogram for this sample indicates that the only analyte In the C gto C 5, range is Mineral Spirits.
{4) The laboratory reports that the detected hydrocarbon does nat match its Diese! Standard.
{5) Concentrations in bold script exceed the San Francisco Bay Area RWQCB's limits for human health risk used to establish residential RBSLs for chemicals in fine-grained soils
at sites where groundwater is not a source of drinking water,
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Andante Project, 3992 San Pablo Ave., Emeryville, CA

TABLE I -4

RESULTS OF ANALYSES OF SOIL SAMPLES FROM REMEDIAL EXCAVATION

AT FORMER CELI'S ALLIANCE SERVICE STATION
4000 SAN PABLO AVENUE

Note: All the samples cited in this table were recovered from a depth of approximatety 9.5 ft BGS.

Sample TRPH TPHd TPHg
iD (diesel) (gasoline)
mg/Kg mg/Kg mg/Kg

Samples Recovered from Walls of Excavation °

WG N-1 ND 21 920
WC N-2 ND 10 250
WC N-3 ND 08 390
WC N-4 160 310 85
WO W-1° ND ND ND
WC W-2 ND 34 230
WG W-3 ND 180 20
WC W-4 150 500 80
WG 5-158 n/a nia 800
we s-2°8 ND 60 430
WC S-3° n/a nfa 730
WCSs4° ND 25 560
WG E-1 nfa n/a 240
WCE-2 ND 2 170
WC E-3 nfa n/a 660
WCE-4S5 ND 5.2 380

Samples Recovered From Floor of Excavation *

WC B-C-1 ND 68 260
WC B-0&G-1 ND 160 490
WC B-D-1 15,000 18,000 650
WCB-G-1° 120 ND 540
WCB-C-2° ND 75 1,000
WC B-C-3 ND 29 690
Notes:

(1) Data: Woodward-Clyde Consultants, Remediation Report, January 1995, Figure 4.
{2) ND = Not Detected above the Method Detection Limit (MDL).
{3) Soil samples recovered from approx. 8 ft. B.G.S.

{4) Floor of excavation approx. 8.5 ft. B.G.S.

Benzene

mg/Kg

2.6
0.097
0.38
0.16

ND
0.34
0.012
ND

1.7
0.4
1.4
ND

033

0.81
2.9
26

0.081
24
3.8

0.64
24
22

Toluene

makKg

21
0.83
3
ND

ND
0.61
0.01

0.073

6
0.2
ND
ND

35
34
18

12

0.11
9.9
1.7
ND
10
15

Ethyl-
benzene
mg/Kg

11

25
3.6
1.0

ND
23

0.029

0.26

2.9
4
11

5.6

3.4
1.8
9.2
4.9

6.3
8.1
6.5
11

73

{5) Sampling location near property boundary shared with 3382 San Pablo Avenue.

{68) nfa=Not Analyzed.

Total
Xylenes
mg/Kg

57
11

17
1.3

ND
6.9

0.043

0.99

41

12
1.7
13

16
8.9
48
24

8.4
27
17
12
49
39

{7)  Concentrations in bold script exceed the San Francisco Bay Area RWQCB's limits for human health risk
used to establish residential RBSLs for chemicals in porous soils at sites where groundwater |s not

a source of drinking water.
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Andante Project, 3992 San Pablo Ave., Emeryville, CA

TABLE |I-5

RESULTS OF ANALYSES OF SOIL SAMPLES RECOVERED
FROM 40TH STREET RIGHT-OF-WAY, EMERYVILLE, CALIFORNIA

Sample Date Depth TRPH? TPHd TPHg TPHmo Ben- Toluene Ethyl- Total Methy- Alaclor Naphth- 2-Methyi- 4-Methyl-
ID Sampled BGS Diesel (gaso- (motor zene ben-  Xylenes lene 1260 alene naphth- phenol
line) oil} zene Chloride alene

ft. mgKg mgKg mgKg mgKg mgKg mgKg  mgKg  mgKg myKg  mgKg mgKg  mgKg mg/Kg

LESB1-7.0 08/08193 7 290 240 850 27 54 ND* 25 42 na? nfa nfa n'a n/a
LFSB1-9.5 08/0B/83 8.5 130 220 180 ND .89 11 4.3 18 nfa n/a nfa n'a na
LFSBt-14.5 08/08/33 145 80 ND 7.4 ND 0.44 0.44 0.14 0.61 nfa nfa nfa nia nfa
LFSB2-7.0 08/08/93 7 160  T90 780 57 8 ND 31 140 nfa ND n/a na n/a
LFSB2-9.5 08/08/93 9.5 210 200 720 ND 24 5.2 15 59 nfa n/a na n/a nia
_LFSB2-14.5 0B8/0B/O3 145 43 ND 1 12 0.2 021 0.021 012 na ND n/a n/a n'a
LFSB39.5 080723 95 37 1t 580 ND a7 50 15 an nfa ND n/a n/a na
LF3B3-145 (8/07/63 145 37 ND 0.9 ND 0.092 0.16 0.031 017 nfa ND n‘a n'g n/a
LFSB4-7.0 08/0B/93 7 70 13 330 ND 3 5.2 8.2 18 nla n'a nfa nfa nfa
1 FSB4-14.5 08/0B/93 145 210 ND ND ND 0.026 0.005 0.019 0.023 n/a n‘a n/a n/a nla
LFSB5-7.0 08/08/93 7 37 15 410 ND 24 0.6 16 6.3 na nfa nig nfa nfa
LFSB5-145 08/08/93 145 a3 ND ND ND 0.011 ND {.008 £.008 n/a na nfa n/a nfa
LFSB6-9.5 0G8/0d/P3 95 67 61 450 ND 27 ND 15 15 nfa nfa na na nfa
LFSB6-14.5§ 08/08/93 145 ND ND ND ND ND ND ND ND nfa nfa n/a nfa nfa
LFSB7-8.5 08/07/93 9.5 170 52 750 66 25 85 22 93 nfa nfa nia n/a na
LFSB7-14.5 0BAO7/93 145 ND ND 2.8 ND ND ND 0.029 0.03 nfa nfa n/a nfa nfa
LFSB&-9.5 08/08/93 8.5 130 110 2,800 ND 22 9.5 82 280 n/a nfa nfa nfa nfa
LFSB8-14.5  08/08/93 145 ar ND ND 1 D.009 ND ND ND na na nfa nfa n/a
LFSB9-7.0 08723 T ND 14 210 ND 28 13 5.1 29 n/a nfa nfa nfa nfa
LFS8B9-0.5 08/O7H3 9.5 n‘a nfa 1,200 nfa 14 81 26 140 nfa nia na nfa wa
LFSBO-14.5 0B/07/93 145 77 ND ND ND 0.078 0.058 0.011 0.041 nfa nfa nfa nfa n/a
LFSB10-7.0  08/07/93 7 nfa na 73 nfa 28 4.7 16 1.7 n/a nfa nfa nfa nfa
LFSB10-9.5 0BO7A3 95 40 ND 1,100 ND ND 7.8 ND 22 n/a va nfa na na
LFSB10-14.5 0B/O7/493 145 ND ND 8.6 ND 0.48 029 (8] 0.48 n/a nfa n/a n‘a nfa
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Andanie Prajact, 3992 San Pablo Ave., Emeryville, CA

Sample Date  Depth TRPH? TPHd TPHg TPHmo Ben- Toluene Ethyl- Total Methy- Alaclor Naphth- 2-Methyt- 4-Methyl-
ID Sampled BGS Diesel ({(gaso- (motor zene ben-  Xylenes iene 1260 alene naphth- phenol
line) oil) zene Chioride alene

fi. mgKg mgKg mgiKg mgHKg  mg/Kg mg/Kg mgiKg mg/Kg mg/Kg mpKg mgKg  mgKg mg/Kg

LFSB11-14.5 08/09/83 14.5 40 ND ND 1 ND ND ND ND nfa na n/a n/a nfa
LFSB12-1.0  08/09/93 1 4,600 ND ND 400 n/a n/a nfa n/a nfa ND nfa n/a nla
LFSB12-3.0  08/09/93 3 420 560 8,500 64 nfa na nfa n/a n/a ND n/a n/a nfa
[FSEB13-5.0 08/09/33 5 83 ND 23 ND nfa nfa nfa n/a nia ND nfa nfa nfa
LFSB13-6.5 0B8/08/93 65 ar ND 13 ND n/a n/a na nfa nfa ND n/a n/a n/a
LFSB14-2.00  0B/09/93 2 2200 ND 42 480 nfa n/a nfa n/a nfa 022 wa n/a n/a
LFSB144.5 0B/08/83 45 a7 ND ND ND nfa n/a nfa n/a nfa ND nfa n/a n/a
LFEB15-4.5 0B/00/3 4.5 4B0 140 4,700 12 nfa n‘a nfa n/a nfa ND nia n/a n/a
LFS5B15-6.0 0B/09/93 6 120 59 3,700 14 nfa n/a nfa n/a nfa ND n/a nfa nla
LFSB16-4.5 0B8/09/93 45 50 ND ] ND nfa n/a na nfa nfa ND nfa nfa nfa
LFSB168-68.0 0B/09/93 B 53 ND 8 ND nfa n/a na n/a nfa ND na nfa nfa
LFSB17-4.5 DB/9/93 45 70 40 280 ND ND 22 12 &8 26 ND 1.6 1.8 0.4
LFSB17-6.0  08/09/03 7 50 70 440 ND ND 27 8 43 2.0 ND 0.57 0.63 ND
LFSB17-12.0 08/09/93 12 47 120 500 190 480 9 4 23 0.660 ND 1.7 1.8 ND
LF5B18-1.0 08/09/93 1 2,200 ND 1 320 n/a n/a n/a n/a n/a ND nfa nfa nfa
LF5B18-3.0  08/08/93 3 1,100 ND ND 390 nfa nfa n‘a nfa nfa ND n/a nfa n/a
LFSB19-1.5 08/09/93 1.5 2200 ND ND 530 nfa nfa nfa nfa n/a NO nia nfa nfa
LFSB18-3.0  0B/09/93 3 3600 ND 1 740 nfa nfa wa nfa na ND nfa nfa nfa
LF-1-4.5 DBO7/A3 45 77 220 550 16 n.84 12 5.6 27 n/a n/a nfa nia nia
LF-1-8.5 0B/07/93 9.5 ND ¢ 18 470 ND 0.97 ND 6.6 B.9 nfa nfa n/a n/a nfa
LF-1-14.5 0B/07/93 145 G0 16 8.4 ND 0.14 017 0.081 0.37 na nfa n/a na n/a
LF-295 0B/O7/3 95 30 14 740 ND 4,70 a5 13 68 nfa na nfa nfa nfa
LF-2-14.5 08/07/93 145 ND ND ND ND 0.009 a.012 ND 0.015 nfa nfa nfa nfa nfa
|.F-3-9.5 08/07/93 95 a7 NO 75 ND 0.062 0.28 1.1 1.4 na nfa nfa n/a n‘a
LF-3-14.5 0B/OTIO3 145 ND ND ND ND 0.014 ND 0.01 0.007 nfa nfa nfa n‘a n/a
LF-B1-2 08/30/94 2 N ND 0.8 n/a 0.008 ND 0.016 0.085 nfa nfa n/a n/a n/a
LF-B1-5 0B/30/94 5 30 ND 110 nfa 0.840 (3.520 3.200 12 nfa nfa n/a n/a n/a
LF-B1-10 08/30/04 10 30 ND 690 n/a 12 50 18 99 nfa nfa n/a nfa n/a
LF-B2-2 08/30/04 2 10 ND 110 n/a 0.6 29 3.3 16 nfa na nfa n/a n/a
LF-B2-5 08/30/04 5 10 1 66 n/a 0.37 0.8 0.79 35 nfa nfa nfa n‘a n/a
LF-B2-10 08/30/24 10 30 ND 830 nfa 13 52 21 110 nfa nfa nfa nia n/a
LF-B3-2 08/30/94 2 B8O ND 440 n/a a.5 36 12 53 nfa nfa nla nfa nfa
LF-B3-5 0B/30/94 5 200 B 810 nfa 14 62 22 100 nfa n/a n/a n/a n/a
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Andante Project, 3992 San Pablo Ave., Emeryville, CA

Sample Date Depth TRPH? TPHd TPHg TPHmo Ben- Toluene Ethyl- Total Methy- Alaclor Naphth- 2-Methyl- 4-Methyl-
[} Sampled BGS Diesel (gaso- (motor zene hen-  Xylenes lene 1260 alene naphth- phenol
line) oif) zene Chioride alene

L mgKg mgKg mgXg maKg mgKg mgKg  mgKg  mgHg mgiKg  mgKg mgKg  mgKy maKy

LF-B3-10 08/30/94 10 50 ND 380 nfa 7.1 2 7.2 38 nfa n/a nfa nfa nfa
LF-B4-2 08/30/94 2 40 ND 49 nfa 0.14 .12 23 11 n/a nia nfa nfa nfa
LF-B4-5 08/30/94 5 1,300 28 B.800 na 6.8 7.3 190 BI0 n/a n/a na n/a n/a
LF-B4-10 08/30/84 10 110 3 510 nfa 1.1 0.96 34 13 n/a n/a n/a n/a nfa
LF-B5-2 08/30/04 2 10 ND 0.4 nfa ND ND ND ND nfa n/a n/a n/a nfa
LF-B5-5 08/30/94 5 2,400 ND ND nfa ND ND ND ND na n/a n/a nfa nfa
LF-B5-10 0B/30/94 10 ND ND ND n/a ND ND ND ND nfa n/a nfa n'a nfa
LF-B6-2 08/30/94 2 20 ND ND na ND ND ND ND nfa n/a nfa na n/a
LF-B6-5 08/30/94 5 10 NDO ND n/a ND ND ND ND nfa nfa n‘a nfa na
LF-B6-10 08/30/94 10 ND NI ND n/a ND ND ND ND nfa nfa n'a n/a n/a
1F-B7-2 08/30/94 2 10 ND 27 nfa 0.42 ND 0.75 0.05 wa nla n/a nia n/a
LF-B7-5 08/30/04 5 ND ND 16 na 0.67 ND ND 0.025 n/a nfa nfa n/a na
LF-B7-10 D8/30/94 10 20 ND 520 na 7.4 30 14 78 n/a nfa n/a nfa nfa
LF-BB-2 08/30/94 2 50 [ 34 nfa 02 ND 0.56 0.02 nia nfa n/a nfa n‘a
LF-BB-5 08/30/94 [ ND ND 14 nfa 0.3 0.1 0.26 ND n/a nfa n/a nfa nfa
LF-BB-10 08/30/94 10 20 ND 140 nfa 21 5.8 4 21 n/a nla n/a nfa n/a
LF-Bg-2 08/30/94 2 20 ND 28 nfa 0.33 0.005 0.4 0.07 n/a na n/a nfa nfa
LF-B9-5 08/30/94 5 ND ND 40 nfa 1.2 0.013 2.6 0.15 na nfa nfa n/a n/a
LF-B9-10 08/30/94 10 20 ND 180 nfa 4.3 11 5.5 28 r/a nfa n/a n‘a n/a
LF-B10-2 08/30/94 2 150 ND 29 nfa 0.038 0.048 G.18 1.2 n/a nfa n/a nfa nfa
LF-B10-5 08/30/94 5 30 ND 13 na ND 0.02 0.05 ND n‘a n/a nfa nfa nfa
LF-B10-10 08/30/94 10 ND ND ND nfa ND ND ND ND n/a na n/a nfa n‘a
LF-B11-2 (8/30/94 2 20 ND ND nfa ND ND ND ND n/a n/a nfa nfa na
LF-B11-5 08/30/94 5 ND ND 1 nfa ND ND ND ND nfa n/a nia nfa nla
LF-B11-10 08/30/94 10 40 ND 250 na 1.1 0.35 44 21 nfa n/a n/a nfa nfa

08/30/94 2 30 ND ND nfa ND ND ND ND nfa nfa n/a nfa nfa
LF-B12-5 08/30/94 5 ND ND 0.9 n'a ND ND ND ND na n/a nfa nfa nfa
LF-B12-10 08/30/94 10 30 ND 160 n/a 0.97 0.19 4.1 20 nfa na na nfa nfa
LF-B13-2 08/30/04 2 600 220 ND nia ND ND ND ND nfa n/a nfa nfa nfa
LF-B13-5 08/30/94 5 40 10 42 n/a ND ND 0.02 ND n/a n/a nfa nla n/a
LF-B13-10 08730/94 10 20 3 B.9 na 0.36 ND 0.45 0.13 nfa n/a nfa nfa nfa
LF-B14-2 08/30/94 2 410 ND ND n/a ND ND ND ND 0.67¢ nfa nfa nfa nfa
LF-B14-5 08/30/94 5 ND ND 1.6 n/a 0.01 N ND ND na n/a na nfa nfa
LF-B14-10 08/30/94 10 ND ND 29 wa 0.006 ND 0.01 ND 11 n/a na nfa nfa
LF-B15-2 0B/30/94 2 420 ND ND nfa ND ND ND ND nfa n‘a nfa nia nfa
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Andante FProject, 3992 San Pablo Ave., Emeryvills, CA

Page 4 of 4

Sample
D

LF-B15-5
LF-B15-10

LF-B16-2
LF-B16-5
LF-B16-10

Notes:

Date  Depth TRPH? TPHd TPHg TPHmo Ben- Toluene Ethyl- Total Methy- Alacior Naphth- 2-Methyl- 4-Methyl-
Sampled BGS Diesel (gaso- (motor zene ben-  Xylenes lene 1260 alene naphth- phenol
line) oil) zene Chloride alane
f. mgKg mgKg mgKg moiKg mgKg  mgKg  mgKg  mgKg mgKg  mgKg mgKg  mgig mg'Kg

De/30/94 5 ND  ND ND nfa ND ND ND ND nfa nfa n/a na n/a
DB/30/94 10 20 ND ND nfa ND ND ND ND na . nia n/a nfa n/a
DB8/30/94 2 50 10 ND n/a ND ND ND ND nfa nfa n/a na n/a
08/30/94 5 ND ND 28 nfa 0.16 ND 0.96 0.037 n/a na nfa nfa n/a
08/30/94 10 20 ND 130 nta 2.5 5.4 2.6 15 n'a n/a n/a nfa n/a

(1) Data Source: Levine-Fricke (1994a)

(2) TRPH = Tolal Recoverable Petroleum Hydrocarbons

(3) nfa=Not Analyzed

(4) ND = Not Detected above the Method Detection Limit (MDL).

{5) Cencentrations in beld script exceed the San Francisco Bay Area RWQCB's imits for human health risk used to establish residential RBSLs for
chemicals in porous soils at sites where groundwater is not a source of drinking water.

40th St, Right-of-Way Soil Analysas sJC



Andante Project, 3992 San Pablo Ave., Emeryville, CA

TABLE 11-6

RESULTS OF ANALYSES OF GROUNDWATER SAMPLES RECOVERED FROM

40TH STREET RIGHT-OF-WAY, EMERYVILLE, CALIFORNIA

Sample Date TRPH?  TPHd TPHg TPHmo Benzene Toluene Ethyl-  Total
ID Sampled (diesel}) (gasoline) (motor cil) benzene Xylenes
ngvl pgfl ugfl pg/l. ng/l ngfl ua/l. po/L
LF-1AG 08/07/93 11,000 41,000 100,000 ND 13,000 9,400 3,100 14,000
LF-2AG 08/07/93 ND 3 a5 13,000 ND 2,400 2,900 500 2,000
LF-3AG 08/07/23 ND 780 11,000 ND 1,500 170 2,900 5100
WCEW-1 09/26/97 nfa* 41,000 180,000 ND 2,800 4,900 3,100 12,000
12/05/97 n/a a5 4,700 ND 2,100 1,800 2,500 10,000
03/13/98 n/a 780 7,700 ND 2,500 1,300 1,000 3,400
06/02/98 n/a 780 3,400 550 2,100 460 910 2,980
Notes:

{1} Data Sources: Levine-Fricke (1994c), Woodward-Clyde Intemational-Americas {1998a)
{2} TRPH = Total Recoverable Petroleum Hydrocarbons

(3} ND = Not Detected above the Method Detection Limit (MDL).

(4) nfa = Not Analyzed,

{5} Concentrations in bold script exceed the San Francisco Bay Area RWQCB's Iimits for human health risk used to establish
residential RBSLs for chemicals in porous soils at sites where groundwater is not a source of drinking water.

MTBE

po/L

n/a
n/a
n/a

ND
340
570
350

PNA
{Napthalene})

polL

nfa
n/a
n/a

120

170

420
1.000

SJC



Andante Project, 3992 San Pablo Ave., Emeryville, CA

TABLE [1-7

RESULTS OF ANALYSES OF CONFIRMATION SOIL SAMPLES RECOVERED FROM REMEDIAL EXCAVATION

Sample Date  Elevation Depth TPHd Mineral TPHg Benzene Toluene Ethyl- Total TBA MTBE TAME DIPE ETBE 1,2 EDB Etha- PHA

ID Sampled MSL BGS (diesel) Spirits (gasaline) benzene Xylenes DCA ol (phtame)
ft. ft mg/Kg markg mg/Kg mafiig ma/kg mg/Kg mg/kg  malg molkg moKg mafkg mp/Kg maKg mo/Kg makKg moKg
05-40E 05/09/03 30.90 9.62 1102 na 150 ND ND ND 13 n/a na n/a n/a n‘a na n/a nfa n‘a
0S-40E Wall (N} 05/15/03 31,90 B.62 ag? nfa 540 ND ND B.8 45 na na nfa na na n'a na na nfa
0S-60E 05/09/03 32.40 8.08 [ na 2,300 ND 37 44 240 nva a na nfa na nfa va na nfa
0S-60E Wall (M)}  05/15/03  33.40 7.08 13 n/a 320 ND ND 42 14 nMa n2 nla nla na npa nla na n/a
05-80E 05/09/03 31.90 8.94 &1 n/a 870 6.0 15 16 79 n'a na nfa n/a nfa n‘a nia na n/a
0S-80E Wall (N) 05/15/03 32.90 7.94 31 nfa 630 ND 13 11 74 na nfa nfa n‘a n.la wa wa wa n/a
05-100E 05/16/03 30.84 10,21 21? n‘a 290 ND 20 17 100 na na n/a wa nia na na wa wa
0S-100E Wall (N} 05/16/03 31.84 9.21 21? n/a 1,200 ND 30 20 160 n/a n/a na na nfa na na wa na
05-120E 05/14/03 31.10 1016 7.2 n/a 1.74 0.031 ND 0.037 ND n/a nfa n‘a n/a n/a n/a na nfa n/a
05-120E Wall (N} 05/15/02 32.10 9.16 667 n/a 1,100 8.1 ND 17 00 na n/a n/a n/a nfa n/a n/a na n/a
05-140E 05/14/03 31.29 10.35 1402 n/a g0* ND ND 23 1.1 n‘a n/a n‘a n/a nfa n/a na na na
05-180E 05/12/03 33.99 8.51 37? n/a 110* ND ND 16 1.4 a na nfa wa n‘a a na na na
05-200E 05/06/03 33.95 8.6 297 ND 59 0.036 ND 0.13 ND ND ND ND ND ND ND ND ND ND
08-220E D5/06/03 34.20 875 257 ND 9.6 0.21 ND 0.68 0.058 ND ND ND ND ND ND ND ND ND
DS-230E WalliN)Sand  05/28/03 33.20 9.89 347 ND 450 ND 0.76 0.86 37 ND ND ND ND ND ND ND ND 38
108-225E Wall (E) 05/27/03 33.20 9.83 ND n/a ND ND ND 0.013 ND na n/a n/a nfa na n‘a nfa na nfa
2OS-1ﬁE 05/09/03 30.44 10.78 217 nfa ND ND ND ND ND n/a na nfa n‘a n‘a na n/a na nfa
205-10E Wall (N)  05/09/03 31.44 9,78 ND n‘a ND ND ND WD ND nfa nfa nfa nfa nfa nfa n/a n'a ']
205-20E 05M13/03 33.86 5.80 g9 ? n‘a 350 ND 2.0 8.0 30 n'a n/a n'a nfa na n‘a na n'a nfa
205-40E 0511103 31.25 227 B nfa 200 23 8.1 3.9 19 ND ND ND ND HD nfa n‘a nfa n‘a
205-60E 05/11/03 32.75 7.73 40 na 860 9.9 30 14 79 n‘a n/a ] va na na nfa n/a nfa
205-100E 05/16/03 30.44 10.64 48° n/a 2,000 13 43 39 190 n/a nfa n/a n/a nfa n/a n/a n‘a n/a
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Andante Project, 3992 San Pablo Ava., Emeryville, CA

Sample
[»]

205-120E
20%-140E
208-140E (Deep)

205-160E
208-160F (Deep)

205-180E
205-1B0E(A)

205-200E

205-220E
205-220E Wall (E)

308-40E (13.6)
308-40E (15.0}

355-200E
355-200E Wall {S)

40S-0E
40S-DE Wall (W)

405-20E
405-20E (A}

403-60E

4G5-80E
408-B0E(Deep)

405-100E
405-120€

405-140E
405-140E

408-160E
40S-160E Wal(S)
A0S-160E
405-160E Wall(S)
405-180E
405-180E Wall(E)
408-200E

Page 2 of 4

Date
Sampled

051203
G5/14/03
05/27/03

05/13/03
05/13/03

05/12/03
05/27/03

05/07/03

05/08/03
05/09/03

05/15/03
05/15/03

05/09/03
05/09/03

05/09/03
05/09/03

05/13403
05/14/03

09/15/03

0514103
05/27/03

05/27/03
05/27/03

DS 2/03
05/21/03

05/08/03
DE/08/03
05/21/03
05/21/03
O5/06/03
05/06/03
05/07/03

Elevation

MSL
ft.

315
31.29
30.45

31.10
28.26

34.18
33.28

35.44

34.48
35.48

26.92
24.52

34,45
35.45

34.73
35.73

32.46
32,13

31.64

3110
2B.00

30.00
30.69

31.31
30.21

35.56
36.56
35.05
35.05
33.99
34.089
36.40

Depth
BGS
ft.

10,14
10.81
11.65

11.00
13.50

8.01
8.83

T7.50

8.50
7.50

13.60
16.00

845
147

4.97
3.97

787
7.95

883

9.62
12,73

11.04
10.58

10.32
11.3¢

6.50
5.50
6.50

8.16
7.16
8,50

TPHd
{diasel)
mg/Kg
16?
120°
70

84°®
ND

6.5°
287

29

17
213

213
ND

ND
ND

15°
ND

140°?
133

753

1103
10°

ND

Benzene Toluene

mg/Kg
6.4
N
7.8

MD
ND

5
ND

ND

ND
ND

ND
ND

ND
ND

ND
WD

33
1.9

8.7

15
ND

0.72

38

Mineral TPHg
Spirits  {gasoline)
mg/Kg mg/Kg

wa 1,100
nfa 2,000 *
na 2,000
nfa 4860
n/a ND
nfa 730
n/a N
ND ND
na ND
n/a ND
ND ND
ND ND
na ND
n/a ND
n/a ND
nia. ND
na £40
na 200
nia 1,100
na 2,400
n/a ND
n/a 78
na 440
n/a 65
n/a ND
NI ND
ND 8]
n/a ND
a ND
ND ND
ND ND
ND ND

Confirmation Scil Sampling Data

maiKg

22
MO
ND

ND
ND

ND
ND

ND

ND
ND

ND
ND

ND
ND

ND
ND

19
3.0

15

35
ND

ND

3.7

Ethyl- Total
benzene Xylenes
mg/Kg mg/Kg
19 93
62 110
38 &7
7.2 32
ND NC
14 45
ND 0.02
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND 0.057
ND 0.018
14 74
3.5 18
18 110
46 250
ND 0.02
138 8.6
8.4 39
1.1 6.8
ND ND
ND NO
ND ND
0.0097 0.018
ND ND
N ND
ND ND
ND ND

TBA MTBE -TAME DIPE ETBE

1,2-
DcA

EDB Etha-

nol

PNA
{Naphthana)

mgKg mp/g ma/kg ma/Kg mg/g mg/Kg mp/Kg maKg  maKg

na
nfa
n‘a

n/'a
na

/a
wa

ND

n/a
n/a

n/a
nfa

na

nla

na
nla

ND

na
n/a

n/a
n/a

n/a
na

nfa

na
na
na

na
na

na
wa

ND

n'a
nia

ND

na
n‘a

na

na
n/a

nfa

n/a
na
nfa

n'a
nfa

n‘a
na

ND

wa
nfa

nfa

n'a

n‘a

nfa

n/a

MO
ND
n/a
n‘a
ND
ND
ND

n'a

wa

na

ND

n/a

NG
ND

nfa
n/a

a
n/a

na
n/a

n/a

nfa
n/a

NI
ND

nfa
ND
ND
ND

ND
ND

wa
na

n/a
n/a

nia
na

n‘a

na
n/a

n/a

ND
ND
n/a
nfa
ND
ND
ND

n/a
na
va

na
na

na
na

ND

na
na

ND
ND

na
n'a

n'a
na

n/a
n‘a
na

nfa
nfa

ND

na

ND

ND

na
na

n'a
na

na

wa
n‘a

na

na

n/a
n/a
nfa

nfa
nfa

n‘a
na

ND

n'a
nfa

ND
ND

na
nfa

nfa
n/a

n/a
na

nfa

nia
n‘a

n'a
n‘a
n'a
n/a
n/a
n‘a
na

ND
n/a

sJC



Andanfe Project, 3992 San Fabio Ave., Emeryvilla, CA

Sample Date  Elevation Depth TPHd Mineral TPHg Benzene Toluena  Ethyl- Total TBA MTBE TAME DIPE ETBE 1.2- EDPB Etha- PNA
ID Sampled MSL BGS (diesel) Spirits (gasoline) benzene Xylenes DCA NOl  praphbhaine)
ft. ft mgfKg mgikg mg/Kg mofg  mpKg mg/ig mgKg  mgKp mofKg mgKg mglMp mog mp/Kg mgfKg mg/Mg mgikg
405-200E WallE) 05/07/03  37.40 5.50 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND n/a
505-180E 05/068/03 33,47 B.51 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND nia
505-180E Wall(S) 05/06/03 34.47 7.51 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND n/a
B0S-0E a5/09/03 3180 747 91* n/a 1,100 3.4 20 22 120 na n'a nia n'a n/a nia n/a nfa na
805-20E 05/16/03 30.93 892 ND n/a ND ND ND ND ND n/a n/a n/a nfa n/a n/a n/a wa n/a
B0S-40E 05/16/03 31.59 8.26 3 n/a 1,500 12 12 28 140 n‘a n/a n/a n/a va n‘a nfa n/a na
B60S-B0E 05/13/03 31.94 8.8t 150°® n/a :1100] ND ND 8.0 Erd n‘a n‘a na na n/a nfa n/a nfa n/a
B50S-B0E 05/14/03 31.94 8.50 17° nia 240 2.0 ND 3.0 1 n‘a n‘a /a nfa n/a na nfa n'a a
60S-80E(A) 05/14/03 30.74 g.70 110°¢ n/a 2,500 12 16 41 230 nia nia na na n/a n'a n/a nva rfa
605-BOE(Deep) 05/27/03 27.81 12.83 ND n/a ND ND ND ND ND n/a na na na n/a nfa n/a nfa na
60S-100E 05/20/03 30.40 10.35 133 n/a ND ND ND ND ND n/a n/a n/a na n‘a na n/a na na
B805-100E Wall (S) 05/20/03 29.40 9.35 ND n'a ND ND ND 0.011 ND n/a ra wa na a na n/a a n/a
605-120E 05/20/03 28.81 12,15 WD n/a ND ND ND ND N nfa a wa va na na n/a nfa na
605-140E 052103 30.21 11.13 ND n'a ND NO ND ND ND n'a va nfa . nia nfa n‘a n‘a n/a nfa
605-140E Wall (S) 05/21/03 3.2 10,13 ND nfa ND ND ND ND ND nfa na wa na na wa n'a na wa
T08-135E 05/20/03 28.81 12.15 ND n/a ND ND ND 0.012 ND nfa na na n/a n/a na n/a na na
705-135E Wall (S} 05/20/03 29.81 11.15 1.3* n/a ND ND ND ND ND n/a n/a n/a na n/a nfa n‘a n/a n‘a
808-DE D5/05/03 3z23 8.43 58 * ND 470 ND ND 71 21 3] ND ND NG ND ND NO nfa 045
80S-0E Wall{w)  05/05/03 33.31 743 B.1 ND 100 ND ND 1.4 1.4 ND ND ND ND ND ND ND n/a ND
B0S-0E (DEEP) 05/19/03 28.15 10.80 65° nfa ND ND ND 0.0068 HD nfa nfa na n/a n'a n/a nfa n'a na
B0S-20E 05/13/03 32.02 8.11 33°? n/a 51 ND ND 0,87 24 na na n/a na n/a wa n/a na na
205-40E 05/20/03 29.04 11.58 14° n‘a 1,100 MO ND 22 98 n'a na nfa réa n'a nfz nia nfa na
BOS-40E (DEEP)  05/23/03 26.80 13.82 ND n/a ND ND ND ND ND nfa n‘a na nfa nfa na nfa n/a n'a
805-60E 05/23/03 2675 13.09 ND n/a ND ND ND ND ND nfa n/a na n/a nfa n/a na na wa
805-80E 05/19/03 28.70 11.40 4% nia g5 0.77 ND 23 Te nia nia na na nia na na na nia
B0S-BOE Wall{S) 05/19/03 29.70 10.40 473 n/a 77 0.81 ND .7 7.3 nfa nva wa n/a nfa na n/a nfa nfa
805-80E(Deep) 05/27/03 28.01 12.09 28°? a 1.0 ND ND 0.017 0.0078 nia nfa na na nfa n/a na n‘a n/a
BOS-100E 05/13/03 23.41 12.00 693 n/a 500 ND ND 8.3 28 nfa n'a nfa n/a nfa na nfa n/a n/a
80S-120E 051503 3242 8.20 14° n/a g0 1.6 ND 33 28 nfa n/a n/a n/s n/a n/a n/a na a
805-120E Wall (8) 05/15/03 33.42 7.20 HD n'a MND ND NG ND ND nfa wa na n'a na n'a n/a n/a n‘a
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Andante Project, 3992 San Pablo Ave., Emennville, CA

Sample Date Elevation Depth TPHd Mineral TPHg Benzene Toluene Ethyl- Tatal TBA MTBE TAME DIPE ETBE 1,2 EDE FEtha- PNA
ID Sampled MSL BGS (diesel) Spirits (gasoline) benzene Xylenes DCA nol  uahirsienn)
ft. ft. myKg ma/kg ma/Kg maikg  maiKg mg/Kg mgiKg  mg/Kg mglkg mglKg molKg mg/Kg mgiKg mgKg mgKg  mgiKg
1005-DE D5/05/03 31.08 7.61 ND ND MND ND ND NO ND ND ND ND ND ND ND ND nfa nfa
1005-0E wall (W) 05/05/03 32.08 6.61 ND ND ND ND ND ND ND ND ND ND ND ND ND ND na n'a
1008-20E 061603 30.24 8.1 718 n'za 1,000 ND Rin} 27 70 n‘a nia na n/a va nia nia nia n/a
1008-20E (A) 05/19/03 26,91 12.24 o5° 18" ND ND ND 0.035 G.0074 n/a n/a n/a n/a nfa nfa nia n‘a n'a
1005-40E 05/21/03 26.45 12.80 WD wa ND ND ND ND ND nia na ra n/a nfa n/a na nfa nfa
1065-60E 0hf22/03 20.06 9.3 WD a ND ND ND ND ND nia n/a na n'a na na n/a n‘a n/a
1005-60F Wall (5) 05/23/03 30.03 833 ND na ND ND ND ND ND n‘a na n'a n'a n‘a nfa n'a nfa n'a
1005-80E 05/22/03 29.08 10.78 ND na ND ND ND ND ND na nfa n/a n/a n/a n/a n‘a n/a na
1005-80E Wall (S} 05/22/03 30.06 9.78 ND na ND ND ND ND ND nfa n/a nfa nia n/a n/a na na na
1005-100E 05/13/03 32.65 8.65 ND na ND 0.087 ND 0094 0.052 na n/a n'a nfa n/a n/a n/a n‘a nfa
1158-60E 05/22/03 29.06 10.38 16° na 2.2 ND ND 0.023 0.034 na n'a n/a n‘a nfa n‘a n/a nfa n'a
1155-60F Wall (S} 05/22/03 30.06 9.38 433 n/a 180 (S]] ND 23 31 n‘a na na va n/a wa nla n/a na
1205-0E 05/05/03 2969 8.80 5.8 ND ND ND ND ND ND ND ND ND ND ND ND ND na ND
1205-0E Wall (W} 0505/03 30.69 7.80 ND ND 1.4 ND ND 5.0083 ND ND 0.0053 ND ND ND NE ND n‘a n/a
1208-0E Wall (S}  05/05/03 30.69 7.80 ND n/a ND ND ND 0.014 ND n/a na n/a nfa n/a nfa n/a nfa a
1208-20E 05/15/03 2023 9.72 ND na ND ND ND ND ND na nfa na nfa nfa n/a na nfa n'a
1208-40E 05/16/03 2933 9.73 6.8° nfa 130* ND ND 32 ND n‘a n/a n/a n‘a n/a n/a n‘a nfa n'a
120S-4CE Wal (S} 05/16/03 .33 8.73 ND na MND ND 1 [0] ND ND na nfa na nfa wa nfa Wa nwa na
120S-40E Wall (S) 05/22/03 30.06 9.00 ND nfa ND ND ND 0.014 ND n‘a n'a n‘a n/a n/a nia n/a nfa n/a
Notes:

{1) ND = Not Detecled abave ihe Method Detection Limit (MDL}.

(2) n/a =Notanalyzed

(3) The laboratery reports that the detected hydrocarbon does net match its Diesed Standard.

{4) The labaratory reports that the detected hydrocarbon does not match its Gasoline Standard.

{8) Concentrations in bold script exceed the San Francisco Bay Area RWQCE's limits for human health risk used to establish residential RBSLs for chemicals in fine-grained salls at sites where
groundwater is nol a source of drinking water.

(6) SBarmple dala In gray script are for samples recovered from locations where the excavation was later deeped or widened.

{7) SBamples recovered from sampling localion 305-~10E were taken from the bottom of a small pit dug beneath the locl elevation of the floar.
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Andante Project, 3992 San Pablo Avenue, Emeryville, CA

TABLE I -8

RWQCB TIER 1 CONCENTRATION LIMITS
FOR CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER "2

Chemical Limiting Concentrations to Protect H_uman Heaith °
of [ Soll _ Groundwater
Concern Residential Commercial Residential Commercial
mg/Kg mg/Kg poll Mo/l

Benzene 0.18 0.39 5,800 24,000
Toluene 310 520 530,000 530,000
Ethyl benzene 230 430 170,000 170,000
Total Xylene |somers 210 210 160,000 160,000
MTBE 68 280 490,000 2,100,000
Naphthalene 310 1,100 31,000 31,000
TPHd 500 * 1000 * 5,000 * ne °
TPHg 500 * 1000 * 5,000 * ne°
Notes:

(1) With respect to COCs in soil, limits cited, except as noted, are for human health risk
(indoor air impacts) at sites where groundwater is not a source of drinking water

and affected soil is present at less than 3 meters BGS.

(1) With respect to COCs in groundwater, limits cited, except as noted, are for human
health risk (indoor air impacts) at sites where groundwater is not a source of
drinking water and affected soil is present at less than 3 meters BGS.

(3) Limits cited are for indoor air impacts, which, for COCs listed, are the most stringent

criteria.

(4) Limits cited for Total Petroleum Hydrocarbons are ceiling values {(odors, etc.).
No limits related to human health risk have been established for these COCs
other than those for components such as the BTEX compounds.

5) ne = not established in the RWQCB RBSL guidance document {California Regional
Water Quality Control Board - San Francisco Bay Region 2001).

SJC



Andante Project, 3892 San Pabio Ave., Emeryville, CA

Page1of B

CHEMICALS OF CONCERN REMAINING IN SOIL IN FLOOR OF REMEDIAL EXCAVATION

Building 1 (Complete Building)

Floor sfab elevation

Mpean elevation: Aioor of remedial excavation

TABLE 1I-9

Lowest efevatfon of top of clean soif below affected zone in subsurface
Mean elevation: bottom of affecled soil
Mean depth: Roor slab to botfom of remedial excavation

Mean depth to bottomn of affected zone in subsurface

Mean thickness of affected soil remaining in sifu

Sample
1D

05-40E
0S-60E
0S-80E
0S-100E
0S-120E
0S-140E
203-10E

205-20€

205-40E
205-60E

205-100E

Date
Sampled

05/09/03
05/09/03
05/08/03
05/16/03
0514103
05/14/03
05/09/03

05/13/03

05/11/03
05/11/03

05/16/03

Elevation Depth

MSL

ft.

3090

3240

31.90

30.84

31.10

31.29

30.44

33.86

31.25

32.75

30.44

BGS

f.

9.62

8.08

B.94

10.21

10.16

10.35

10.78

5.80

9.27

7.73

10.64

TPHd TPHg

(diesel) . (gasoline)
mg/Kg mg/Kg
1107 150
69° 2,300
8.1 870
213 8490
7.2 1.74
1407 g0*
213 ND
69° 350
28 200
40 860
48 2,000

40.00 ft.
31.09 1t
27611
27.68 11
B8.91HR.
12121t
2211

Benzene Toluene

ma/Kg
ND
ND
6.0
ND

0.03%
ND
ND
ND

23
8.9

18

ma/Kg
ND
37
15
20
ND
ND
ND

20
8.1

30

43

Ethyl-

mg/Kg
ND
44
16
17

0.037
23
ND
6.0
39
14

39

COCs Remaining in Soil in Floor of Remedial Excavation

Total
benzene Xylenes

mg/kg

13

240

79

100

ND

1.1

ND

30

19

79

190

mg/Kg

nfa

n/a

na

nfa

nfa

nfa

nfa

nfa

ND

na

n/a

Buiicling 1 continued on next page.

Floor of
Excavation

ft.

9.10

7.80

8.10

9.16

8.20

8.71

8.56

5.14

8.75

7.25

9.56

MTBE Depthtc Thickness
Affected

Soil
ft.

328

4.79

4.29

323

3.49

368

2.83

6.25

3.64

5.14

2,83

SJC



Andante Projact, 3992 San Fabio Ave., Emeryville, CA

Building 1, continued

Sample Date Elevation Depth TPHd TPHg Benzene Toluene Ethyl- Total MTBE Depthtc Thickness
1D Sampled MSL BGS {diesel} (gasoline) benzene Xylenes Floor of Affected
Excavation Soil
ft. ft. mgKg mafKg ma/Kg ma/Kg mgKg mg/Kg mgKg ft. ft.

205-120E 05/12/03 31.15 10.14 163 1,100 6.4 22 19 a3 n/a 8.85 3.54
205-140E (Deep) 05/27/03 3045 11.65 70° 2,000 7.8 ND 38 87 nfa 9,55 284
408-0E 05/09/03  34.73 4.97 1.5° ND ND ND ND 0.057 n/a 527 712
405-20E (A} 05/14/03 3213 7.95 13° 200 1.9 30 35 18 nla 7.87 452
40S-60E 05/15/03 31.64 8.83 75° 1,100 6.7 15 18 110 na 8.36 4.03
40S-BOE(Deep) 05/27/03 28.00 12.73 1i0? ND ND ND ND 0.02 n/a 12.00 0.39
408-100E 05/27/03  30.00 11.04 ND 78 0.72 ND 18 8.8 n/a 10.00 239
405-120E 05/27/03 3089 10.56 49° 440 36 37 84 39 nfa 9.31 308
403-140E 05/21/03 3021 11.38 ND MND ND ND ND ND n/a 9.79 0.00
60S-0E 05/09/03  31.80 TAT o1? 1,100 34 20 2 120 nfa 8.10 4.29
B0S-20E 05/16/03 3093 8.92 ND ND ND ND ND ND n/a 2.07 0.00
60S-40E 05/16/03  31.58 8.26 20° 1,500 12 12 28 140 na aa 3.08
60S-60E 05113/03  31.94 8.81 1507 600 ND ND 8.0 ar nfa 8.06 433
605-80E(Deep)  05/27/03  27.61 12.83 ND ND ND ND ND ND nla 12.39 0.00
605-100E 0520003 30.40 10.35 1.3 ND NO ND ND ND n/a 9.60 2.79
60S-120E 05/20/03  28.81 12.15 ND ND ND ND ND ND na 11.18 0.00

Page2of 6 COCs Remalning in Soll in Floor of Remedial Excavation sJC



Andante Projed, 3992 San Pablo Ave., Emeryville, CA

Building 2A (Northern Commercial Unit)

Floor siab elevation

Mean elevation: floor of remedial excavation

Lowest efevation of top of clean soit below affected zone in subsurface
Mean efevation: hotlom of affected soil

Mean depth: floor slab to botlom of remedial excavation
Mean depth fo boltom of affected zone in subsurface

Mean thickness of affected soif remaining in situ

Sample Date

ID Sampled
60S-0E 05/09/03
605-20E 05/16/03
605-40E 05/16/03
60S-60E 05/13/03

B0S-0E (DEEP)  05/18/03
805-20E 05/13/03
805~40E (DEEP) 05/23/03
80S-60E 05/23/03
100S-0E 05/05/03

100S-20E (A) 05/19/03

1005-40E 05/21/03
1005-80E 05/22/03
1155-60E 05/22/03

Page 3of 6

Elevation

MSL

ft.

31.80

30.93

31.59

31.94

28.15

32.02

26.80

26.75

31.08

26.91

26.45

20.06

29.06

Depth

BGS
ft.
747
8.92
8.26
8.81
10.80
8.11
13.82
13.00
7.61
12.24
12.80
9.33

10.38

TPHd  TPHg
(diesel) (gasoline)
ma/kg mg/Kg
o1? 1,100
ND MD
20° 1,500
1502 600
6.5° ND
33°® 51
ND ND
ND ND
ND ND
9.63 1.8*
ND nia
ND ND
1.6° 2.2

39.05 .
20.43 L
26.45 L
27401/
2.62 ft
11.65
203/

mg/Kg
34
ND
12
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

Benzene Toluene

mg'Kg

20

ND

12

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

COCs Remaining in Soil in Floar of Remedial Excavation

Ethyl- Total
benzene Xylenes
mg/Kg mg/kg
22 120
ND ND
28 140
8.0 37

0.0068 ND
0.91 2.4
ND ND
ND ND
ND¥ ND
0.035 0.0074
ND ND
ND ND
0.023 0.034

MTBE Depthto Thickness
Affacted

mg/Kg

nfa
nfa
nfa
nfa
n/a

nfa

nfa
ND
n‘a
ND
nf/a

n/a

Building 2-A continued on next page.

Floor of
Excavation

ft

7.15

8.12

7.46

7.11

10.90

7.03

12.25

12.30
7.97

12.14

12.60

8.99

9.99

Soil
ft,

545

0.00

5.14

5.48

1.70

9.57

.00

.00

0.00

0.46

0.00

0.00

261

sSJC



Andante Froject, 3992 San Pabln Ave., Emeryville, GA

Building 2-A, continued

Sample Date Elevation Depth TPHd TPHg Benzene Toluene Ethyl- Total MTBE Depthto Thickness
1D Sampled MSL BGS (diesel) (gasoline) benzene Xylenes Floor of Affected
Excavation Soll
. ft. mgiKg mg/Kg mgig mg/Kg mgfkg mg/Kg  mgkg ft. ft.
1205-0E 05/05/03 20.69 8.80 5.8 ND ND ND ND ND ND 9.36 3.24
1205-20E 05/15/03 29.23 9.72 ND ND ND ND ND ND nfa 9.82 0.00
1205-40E 05/16/03  29.33 8.73 6.8’ 130° ND ND 3.2 ND nfa 8,72 2.88
Building 3A (Northern-most "Type A™ Resldential Unit)
Flaor slab elevation 41.00 ft.
Mean elevation: floor of ramedial excavation 20.61 .
Lowest efevation of top of clean soil below affected zone in subsurface 28.74 fi.
Mean elevation: bottom of affected scil 27.84 1t
Mean depth: floor stab te bottom of remedial excavation 11.3971
Mean depth to botiom of affected zone in subsurface 13.16#t
Mean thickness of affecled soil remaining in sitti 1.77 8
Sample Date Elevation Depth TPHd TPHg Benzene Toluene Ethyl- Total MTBE Depthto Thickness
1D Sampled = MSL BGS (diesel) (gasoline) benzene Xylenes Floor of Affected
Excavation Soil
ft. ft. mg/kg mg/Kg mgiKg  mg/Kg mg/Kg mg/Kg  mgiKg ft. it.
603-60E 05/13/03 31.894 8.81 1507 600 ND ND 8.0 37 nfa 9.06 5.19
60S-80E(Deep)  05/27/03 27.61 12.83 ND ND ND ND ND ND nfa 13.39 0.00
605-100E 05/20/03 30.40 1035 133 ND ND ND ND ND n/a 10.60 3.65
60S-120E 05/20/03  28.81 12.15 ND ND ND ND ND ND nfa 12.19 0.00
803-B0E 05/23/03  26.75 13.09 ND ND ND ND ND ND nfa 14.25 0.00
805-80E(Desp)  05/27/03 2801 12.09 28° 1.0 ND ND 0.017 0.0079 nfa 12.98 1.26

Page 4 of 6

COCs Remaining in Soll in Floor of Remedial Excavation

- Burfeting 3-A continued on next page.
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Andante Projed!, 3992 San Pablo Ave., Emeryville, CA

Building 3-A, continued

Sample Date Elevation Depth TPHd TPHy Benzena Toluene Ethyl- Total MTBE Depthto Thickness
1D Sampled MSL BGS (diesel) (gasoline) benzene Xylenes Floor of Affected
Excavation Soil
it. ft. mg/Kg mg/Kg mgKg mg/Kg mg/Kg mg/Kg ma/Kg it. ft.
805-100E 05/13/03 28.41 12.00 69 ° 500 ND ND B8 28 n/a 12.59 1.66
BOS-120E 05/15/03 3242 8.20 1432 90 1.6 ND a3 28 n/a 8.58 .00
100S-80E 05/22/03 29.06 10.78 ND ND ND ND ND ND na 11.94 0.00

1008-100E 05/13/03 32.65 8.65 ND ND 0.087 ND 0.081 0.052 nfa 8.35 5.90

Building 6 {Northern Half)

Fioor stab elevation 4200 R
Mean elevation: floor of remedial excavation 32821t
Lowest elevation of fop of clean soif befow affected zone in subsurface 28.26 f.
Mean elevation: bottom of affected sofl 20.98 ft
Mean depth: floor slab to bottom of remedial excavation 9181
Mean depth to boftom of affected zone in subsurface 12.02
Mean thickness of affected soil remaining in situ 2841
Sample Date  Elevation Depth TPHd TPHg Benzene Toluene FEthyl- Total MTBE Depthto Thickness
D Sampled MSL BGS {dlesel) (gasoline) benzene Xylanes Floor of Affected
Excavation Soil
ft. ft. ma/kg mgitg mg/Kg mo/Ky muKy maKg mg/Kg ft. ft.
0S-140E 05/14/03 31.29 10.35 1403 a0* ND ND 23 1.1 n/a 10.71 .03
0S-180E 05/12/03 33.89 8.51 a7? 110* ND ND 1.6 1.4 n/a 801 573
0S-200E 05/06/03 33.85 8.96 20t 5.9 0,036 ND 013 ND ND 8.05 569
08-220E 05/06/03 34.20 8.75 25° 986 0.21 ND 0.68 0.058 ND 7.80 594
Buillding & confineed on next page.
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Andanfe Project, 3992 San Pablo Ave., Emeryvilfe, CA

Building 6, confinued

Sample Date  Elevation Depth TPHd TPHg Benzene Toluene Ethyl- Total MTBE Depthto Thickness
D Sampled MSL 8GS (diesel) (gasoline) henzene Xylenes Floor of Affected
Excavation Soil
ft. ft. mgfg my/Kg myKg mg/g my/Kg mgKg  maKg ft. fi.
208-140E (Deep) 05/27/03  30.45 11.65 70° 2,000 7.8 ND 38 a7 nfa 11.55 2.19
20S-16DE (Deep) 05/13/03  28.26 13.50 ND ND ND ND ND ND n/a 13.74 0.00
20S8-180E(A) 05/27/03 33.26 8.93 28? ND ND ND ND 0.02 nfa 8.74 5.00
208-200E 05/07/03 3544 7.50 2.9 ND ND ND ND ND ND 6.56 7.18
2058-220E 05/08/03  34.48 8.50 17 ND ND ND ND ND nia 7.52 6.22
355-200E 05/09/03 3445 8.46 ND ND ND ND ND ND n/a 7.55 0.00
405-140E 0521703  30.21 11.39 ND ND ND ND ND ND nfa 11.79 0.00
40S-160E 05/21/03  35.05 6.50 37 ND ND ND 0.0087 0.018 nfa B.95 6.79
40S-180E 05/06/03  33.99 8.16 ND ND ND ND ND ND ND 8.01 0.00
405-200E 05/07/03 3640 6.50 ND ND ND ND ND ND ND 5.60 0.00
505-180E 05/06/03 3347 8.51 ND ND ND ND ND ND ND 8.53 .00
60S5-140E 05/21/03 301 11.13 ND ND NB ND ND ND ND 11.79 0.00
705-135E 05/20/03  28.81 12.15 ND ND ND ND ¢.012 ND nfa 13.19 0.55
Notes:

{1} MND = Mot Detected above the Method Detectlon Limit (MDL).

(2) nfa= Not analyzed

(3) Thae laboratory reporis that the detected hydrocarbon does not match its Diesel standard.

(4) The laboratory reports that the detected hydrocarbon does not match its Gasoline standard.

(3) Concentrations in bold script exceed the San Francisco Bay Area RWQCB's limits for human heatth risk used to establish residential RBSLs
for chemicals in fine-grained soils at sites where groundwater is not a source of drinking water.
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Andante Project, 3992 San Pablo Avenue, Emaryville, CA

TABLE il -10

REPRESENTATIVE CHEMICALS OF CONCERN

REMAINING IN POST-REMEDIAL SOIL

Building Benzene
No.
mg/Kg
1 0.28°

2-A (North)  0.022

3-A 0.013

6 (North) 0.018

Notes:

Toluens

mgfKg

0.64

0.028

0.025

0.0025

Ethyli-
benzene
mg/Kg

2.2

0.22

0.50

0.076

Total Xylene

Isomers
mo/Kg

9.6

0.22

0.68

0.054

MTBE
mg/Kg

0.0025 1

0.0025 "

0.0025"

0.0025"

Naphtha-
lene

mg/Kg

0171

017"

017"

017"

1) When no concentration of a COC was detected, representative concentration was set as
one-half of the MDL (Method Detection Limit).

2) Concentration in bold script exceeds the San Francisco Bay Area RWQCB's limits for human
health risk used to establish residential RBSLs for chemicals in fine-grained soils at sites
where groundwater is not a source of drinking water.

SJC



Andante Project, 3992 San Fabla Avenue, Emeryville, CA

TABLE 1I-11

REPRESENTATIVE CONCENTRATIONS
OF CHEMICALS OF CONCERN
IN POST-REMEDIAL GROUNDWATER

Constituent Concentration
ng/L
Benzene 1,500
Toluene 2,400
Ethylbenzene 730
Xylene (mixed isomers) 3,700
Methyl t-butyl ether 74
Naphthalene 140
Note:

Concentrations in bold script exceed the San Francisco Bay Area RWQCB's
limits for human health risk used fo establish residential RBSLs for
chemicais in fine-grained soils at sites where groundwater is not a
saurce of drinking water. None are present in this table.

SJC




Andante Profect, 3992 San Pablo Avenue, Emeryville, CA

TABLE II-12

APPLICABLE CHEMICAL, PHYSICAL, TOXICOLOGIC AND CARCINOGENIC

PROPERTIES OF CHEMICALS OF CONCERN

lefus.-lon Henry's Law Constant Vapor .

Molecular Coefficients Log (Koc) Solubllity
Constituent Weight in afr in water { (@ 20 - 25 C) (@ 20-25C) Pressure
{g/mole) {cm2is) (cm2is} (atm-ma3) {@20-25C)| (@20-25C)

MW Dair Dwat log{l7kg} mol {unitless) {mm Hg) {mg/L}
Benzene 78.1 8.80E-02 | 9.80E-06 177 5.55E-03 | 2.29E-01 ] 9.52E+01 1.75E+03
Toluene 92.4 8.50E-02 | 9.40E-06 213 6.30E-03 | 2.60E-011 3.00E+01 5.15E+02
Ethylbenzene 106.2 7.50E-02 | 7.80E-06 2.56 7.88E-03 | 3.25E-01 | 1.00E+01 1.69E+02
Xylene {mixed isomers) 106.2 7.20E-02 | 8.50E-06 2.38 7.03E-03 | 2.00E-01 | 7.00E+00 1.98E+02
Methy! t-Butyl ether 88.146 | 7.92E-02 | 9.41E-05 1.08 S.77E-04 | 2.38E-02 | 2.49E+02 4.80E+04
Naphthalene 128.2 5.90E-02 | 7.50E-06 3.30 4 83E-04 | 1.99E-02 | 2.30E-01 3.10E+01

Continued on nexi page

SJC
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Andante Profect, 3892 San Pablo Avenue, Emeryville, CA

TABLE II-12
(Continued)

APPLICABLE CHEMICAL, PHYSICAL, TOXICOLOGIC AND CARCINOGENIC
PROPERTIES OF CHEMICALS OFCHEMICALS OF CONCERN

Reference Dose Ref. Conc. Slope Factors  Unit Risk Factor
’ EPA Is . Maximum Time-Weighted
Constituent {mglkg/day} {mg/m3) 1{mg/kgl/day) 1/{pgfm3)] Weight | Constituent | Contamination| Av. Workplace
Oral Dermal fnhalation Oral Dermal | inhalation of Carcino- Level Criteria
RfD_oral |RfD_dermall RfC_inhal | SF_oral | SF_dermal | URF_inhal.| Evidence genic? MCL {mgiL) | TWA {(mg/m3)
Benzene 3.00E-03 - 595E-03 | 2.90E-02| 2.99E-02 | 8.29E-06 A TRUE 5.00E-03 3.25E+00
Toluene 2.00E-01 | 1.60E-01 4.00E-01 - - - D FALSE 1.00E+00 1.47E+Q2
Ethylbenzene 1.00E-01 | 9.70E-02 | 1.00E+0D - - - D FALSE 7.00E-(M1 4.35E+02
Rylene (mixed isomers} | 2.00E+00 | 1.84E+00 | 7.00E+00 - - - D FALSE 1.00E+01 4.34E+02
Methyl t-Butyl ether 1.00E-02 | 8.00E-03 | 3.00E+0D - - - - FALSE - 6.00E+01
|Naphtha!ene 4.00E-01 | 3.56E-01 1.40E+00 - - - D FALSE - 5.00E+01
sJC

Page 2 of 2

Properties of Chemicals of Concern



Andante Project, 3992 San Pablo Avenue, Emeryville, CA

TABLE 1l -13
DEPTHS TO GROUNDWATER
Well Date Casing Ground Depth Depth Groundwater
Number Measured Elevation Elevation Below Topof Below Ground  Elevation
Well Casing Level
ft. MSL ft. MSL fi. ft. fi. MSL

Monitoring Wells in the 40th St. Right-of-Way:

LF-1 38.95 n/a
08/07/93 9.40 nfa’ 29.55
08/20/93 10.00 28.95

LF-2 40.25 nfa
08/07/93 7.97 n/a 32.28
08/20/93 8.29 nfa 31.96

LF-3 39.35 nfa
08/07/93 8.90 nfa 30.45
08/20/93 9.18 n/a 30.17

WCEW-1 39.04 n/a
06/02/98 7.24 n/a 31.80
03/13/98 5.92 nfa 33.12
12/05/97 6.00 nfa 33.04
09/26/97 8.06 nfa 30.98

Monitoring Wells on the Andante Project Site:

SJC MW-T1 4699 4351
04/14/03 6.69 3.21 40.30
04/16/03 6.84 3.36 40.15
04/21/03 8.14 4.66 38.85
SJC MW-T2 43.26 41.54
04/14/03 2.83 1.11 4043
04/16/03 342 1.70 39.84
04/21/03 422 250 39.04
SJC MW-T2A 43.99 41.52
04/14/03 7.49 5.02 36.50
04/16/03 7.52 5.05 36.47
04/21/03 7.00 4.53 36.99
Page 1 of 2 Depth to Groundwater SJC




Andanie Project, 3992 San Pablo Avenue, Emeryville, CA

Well
Number

SJC MW-T3

SJC MW-T4

SJC MW-T4A

SJC MW-T5

SJC MW-TSEA

SJC MW-T6

SJC MW-T7

Note:

Page 2 of 2

Date

04/14/03
04/18/03
04/21/03

04/14/03
04/16/03
04/21/03

04/14/03
04/16/03
04/21/03

04/14/03
04/11/02
04/21/03

04/14/03
04/16/03
04/21/03

04/14/03
04/16/03
04/21/03

04/14/03
04/16/03
04/21/03

Casing

fl. MSL

46.01

41.01

42.70

41.79

42.30

44 .02

44,10

Ground
Measured Elevation Elevation

ft. MSL

42,50

39.73

39.69

3964

3952

40.73

40.55

n/a = Data is not available.

Depth
Below Top of
Well Casing

ft.

7.77
7.88
8.12

3.32
3.54
5.14

8.81
8.10
8.00

233
3.52
5.22

4.20
6.62
7.56

5.28
5.99
7.07

5.86
6.24
6.86

Depth to Groundwater

Depth
Below Ground
Level

ft.

4.26
4.38
4.61

2.04
2.26
3.86

5.80
5.09
4.99

0.18
1.37
3.07

1.42
3.84
4,78

1.989
2.70
3.78

231
2.69
3.31

ft. MSL

38.24
38.12
37.89

37.69
37.47
35.87

33.89
34.60
34.70

39.46
38.27
36.57

38.10
35.68
3474

38.74
38.03
36.95

38.24
37.86
37.24

Groundwater
Elevation

SJC



Andante Project, 3992 San Pablo Avenus, Emeryvilte, CA

TABLE Il -14

MEAN DEPTHS TO GROUNDWATER BENEATH BUILDINGS

Building Top of Slab  Mean Groundwater Mean Depth Soil Column
No. Elevation Elevation to Groundwater Thickness
ft. MSL ft. MSL ft. ft.
1 40.00 33.57 6.43 1.43
2-A North 39.05 32.39 5.66 1.66
3-A 41.00 33.69 7.31 2.31
6 42.00 36.13 5.87 0.87

SJC




Andants Project, 3992 San Pablo Avenus, Emeryville, CA

TABLE Il -15

KEY BUILDING DIMENSIONS

Building Portion of Length Length Plan  Foundation Ground Floor  Ground Floor Ground Floor Ground Floor Impermeable
No. Building Fast to West North to South  Area Perimeter  Floor to Geiling Interior Volume Volume/Area Slab Thickness Barrier
Ratio
3 7. .2 f ? ft #? in.
1 Complete 126 43 5418 338 12.0 85,016 12.0 5 Liquid Boot®
Building 60 mil
2-A (North)  Narthem-maost 66 40 2,640 212 10.0 26,400 10.0 5 Liquid Boot®
Commercial Unit 60 mil
3-A Northern-most 45 18 705 126 8.5 5,993 8.5 5 Liguid Boot®
Type A Res. Unit 60 mit
& (North) Northern Half 120 81 9,720 402 8.0 77,760 8.0 5 Visqueen ™
10 mil. with
sealed joints

SJC



Andante Projact, 3992 San Pablo Avenue, Emaryvilla, CA

TABLE Il -16

KEY BUILDING-SPECIFIC MODELING PARAMETERS

Building Portion of Use of Indoor Exposure Outdoor Exposure Depth to Depth to Top Depth to Bottom
No. Building First Floor Environment Environment Groundwater of Contam. Soil of Contam. Soil
Classification Classification ft fl ft.
1 Complete Restaurant Commercial Residential 6.43 8.91 12.12
Building
2-A (North) Northern-most Commercial Commercial Residential 6.66 9.62 11.65

Commercial Unit

3-A Northern-most Residential Residential Residential 7.31 11.39 13.16
Type A Res. Unit

6 (North}) Northern Half Automobite Commercial Residential 5.87 9.18 12.02
Parking

SJC



Andante Project, 3992 San Pablo Avenue, Emeryville, CA

TABLE Il - 17

BUILDING-SPECIFIC HEALTH RISK ANALYSIS RESULTS

Outdoor Exposure | Indoor Exposure Cumulative COC Carcinogenic Risk Toxic Hazard Index
Building Environment Environment Outdoor Indoor Target Outdoor indoor Target
Classification Classification Air Air Risk Air Air Index
1 Residential Commercial 40x10° | 74x10® | 1.0x10° | 19x10* | 43x10° |20x10"
2A Residential Commercial’ 40x10? | 88x10°% | 1.0x70° | 19x10* | 51x10 {20x10""
3A Residential Residential 39x107° | 43x107 | 1.0x10° | 19x10* | 214x102 |20x10"
6 Residential Commercial 40x10%° | 14x107 | 1.0x10° | 20x10* | 65x102 |20x10~"

Note: Critical Exposure Pathway Cumulative COC Risk and Hazard Index are in bold font.

SJC



Andanta Project, 3992 San Pablo Avenus, Emeryvifle, CA

SENSITIVITY OF CARCINOGENIC RISK AND HAZARD INDEX

TABLE Il - 18

TO VARYING DEPTHS TO GROUNDWATER

Cumulative COC Carcinogenic ~ Toxic Hazard Index
g Risk - Indoor Air Indcor Air
Building Mean High Low Mean High Low
GW Elevation Gw GW GW Elevation GW GwW
1 74x10% | 89x10% | 7.4x10% | 43x10° | 52x10° [ 41x107
2A 8.8x10% | 1.0x107 | 85x10% | 51x10? | 59x107° [ 49x10°
3A 43x10-7 | 45x107 | 41x107 | 21x10% | 22x10% | 2.0x 1072
6 1.1x107 | 1.5x107 | 11x107 | 65%x10° | 88x10° | 6.3x107
Notes:
1. Highest Cumulative COC Risks and Hazard Index are in bold font.
2. Target Risk 1.0x 10°
3. Hazard index Limit 2.0 x 10
sJC



Andante Project, 3992 San Pablo Avenug, Emeryville, CA

TABLE il - 19

HIGH WATER LEVEL CARCINOGENIC RISK AND HAZARD
INDEX FOR RESIDENTIAL OCCUPANCY OF ALL BUILDINGS

Buildin Cumulative COGC Carci- Toxic Hazard Index
g nogenic Risk - Indoor Air Indoor Air
1 3.7x107 1.8x1072
2A 42x107 20x107
3A 45x%x107 22x107
6 63x107 3.1 %1072
Notes:

1. All results are for high groundwater conditions

2. Target Risk 1.0x 107
3. Hazard Index Limit 2.0 x 10~

SJC
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Overview of Risk Management Steps

Effective risk management at chemical release sites involves: i) identification of applicable risk factors
on a site-specific basis; and ii) development and implementation of appropriate protective measures
in the timeframe necessary to prevent unsafe conditions. Key elements of the risk-based site
evaluation process include:

» Exposure Pathway Screening: Identify potential mechanisms for exposure of human or
ecological recaptors on a site-specific basis.

¢ Risk-Based Cleanup Objectives: For each complete exposure pathway, evaluate potential for
exposure in excess of safe limits based on tiered evaluation of soil and groundwater cleanup
limits.

» Remedy Selection: Develop risk-based exposure control strategy based on the nature and
timing of the potential impact.

s Compliance Monitoring: If needed, conduct final compliance monitoring to confirm
satisfactory remedy completion prior to formal case closure.

Further discussion of these process steps and relevant risk-based modeling tools is provided below.

Exposure Pathway Screening

The risk-based evaluation addresses the potential for constituent transport from the affected media
spurce zone to a point of contact with a human or ecological receptor via various exposure pathivays.
For most remediation sites, the primary exposure pathways of human health concern are i)
groundwater ingestion, ii) soil-to-groundwater release, and iii) soil ingestion, vapor inhalation, and
dermal contact. Additional exposure pathways may apply based on site conditions and land use {e.g,.,
surface water impacts, ecological exposures). To pose a risk, three components of each exposure
pathway must be present: an affecied source medium, a mechanism for constituent transport, and a
receptor. In practical terms, exposure pathways may therefore be sereened from further consideration
based on the presence and mobility of the constituents of concern and the proximity of receptors to
the source zone. For example, for an affected groundwater plume in a stable or diminishing
condition, no potential exists for impacts on water supply wells located outside the current plume
area.

Pathways determined to be potentially complete should be retained for site-specific evaluation.
However, if the preliminary screening analysis shows no complete exposure pathways, no further
evaluation is required.

s Applicable Data Evaluation Tools: The RBCA Tool Kit is organized to facilitate pathway
screening via the “Exposure Pathway Identification” input screen. The user identifies affected
source media and actual and/or potential receplors from among a matrix of possible options.
Based on these selections, the complete exposure pathways may be viewed on the Exposure
Flowchart output screen. In addition, ASTM standard E-1943, “Standard Guide for
Remediation by Natural Attenuation (RNA),” outlines practical data evaluation methods for
analysis of groundwater plume stability, including historical data plots, estimation of bulk
attenuation rates, and modeling methods. The GSI Natural Attenuation Tool Kit developed for
use with the ASTM RNA Standard, is also available from GSI (http:/fwww.gsi.net.com),
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FIGURE A.l. CONCEPTUAL EXPOSURE FLOWCHART

Risk-Based Cleanup Objectives

The RBCA process employs a tiered approach to derivation of risk-based soil and groundwater
cleanup goals, with each lier serving to refine the risk analysis based upon additional site data and
more sophisticated fate and transport modeling methods. For example, Tiers 1 and 2 of the site
evaluation process are amenable to use of simple analytical models to estimate risk-based
concentration limits, while more complex and costly numerical medeling methods are reserved for
Tier 3 evaluations. In each case, risk-based concentration limits are derived for relevant exposure
pathways, receptors, and constituents of concern (COCs) and compared to measured source media
concentrations. Source media exceeding these target levels will require either further investigation or
remedial action in the timeframe necessary to control exposure. Summary information regarding
principal calculation steps is provided below.

i) Medla-Speclfic Cleanup Standards: For a given exposure pathway and COC, the risk-based
standard represents a concentration in the affected source medium (soil or groundwater) that is
protective of a human or ecological receptor located at a relevant point of exposure (POE). For
example, for the human health soil-to-air exposure pathway, the cleanup standard is the mean
concentration in the affected surface soil zone that will prevent unsafe human exposures via soil
vapor or particulate release to air. The ASTM RBCA Standard and other regulatory programs
distinguish between two types of risk-based cleanup standards: i) the Risk-Based Screening Level
(RBSL), a generic target level utilized under Tier 1, and ii) a Site-Specific Target Level (SSTL}, a
site-specific target level utilized under Tier 2 or Tier 3. Under the RBCA process, Tier 1 RBSLs are
based on an assumed exposure in immediate proximity to the source. If source media COC
concentrations exceed Tier 1 RBSLs, the relevant exposure pathways and COCs may be further
evaluated under Tier 2 or Tier 3 to calculate SSTLs, which would address actual site-specific
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i)

exposure conditions , and where the POE may be located at some distance away from the source,
For each complete exposure pathway, cleanup standards for the source medium can be back-
calculated from safe exposure levels at the POE using the following general expressions:

Tier I: RBSL = RBEL x NAF,,,
Tier : 55TL = RBSL x NAF,,

where RBEL = Risk-based exposure limit for direct intake of exposure
medium (e.g. air concentration limit for inhalation).

NAF,,= Natural attenuation factor defining natural reduction in
constituent concentrations during cross-media (CM)
transport (e.g., soil to air volatilization).

NAF; = Natural attenuation factor defining natural reduction in
constituent concentrations during lateral transport (LT)
{e.g., via dispersion during lateral migration in air).

RESL or SSTL values must be developed for each complete exposure pathway and COC. For
exposure pathways with multiple POEs (e.g., ambient vapor inhalation by on-site worker and by
off-site resident), separate SSTLs must be developed for each POE using the appropriate RBEL
value. In general, the RBEL value does not vary among Tiers 1, 2, and 3. Rather, the cleanup
standard value is refined at each successive tier by improving the NAF estimations, based upon
more complete site information and more sophisticated data evaluation and/or modeling
methods. Determination of applicable RBEL and NAF values is addressed below.

Risk-Based Exposure Limits: The RBEL represents the constituent concentration exposed to the
receptor that does not exceed target risk limits, based on applicable regulatory criteria. The RBEL
applies at the POE, i.e., the likely point of constituent intake or contact by a human or ecological
receptor. For each complete exposure pathway and COC, the applicable RBEL must be matched
to each relevant POE based on the type of exposure medium (air, water, soil) and the type of
receptor (resident, commercial/industrial worker, elc.). For certain exposure media, human
health-based exposure limits are specified under applicable regulations, such as Maximum
Contaminant Levels (MCLs) for drinking water ingestion or Permissible Exposure Limits (PELs)
for industrial air exposure. In the absence of such standards, human health RBELs can be derived
for each constituent and exposure medium (air, water, soil) using the following general
expressions:

TR
C {] H Fl = e
arcinogens: RB 3
Non-corcinogens: RBEL= —TE%;R—ID
where E = effective exposure rate for specified pathway, based on

applicable exposure factors (e.g,, daily intake rate in
mg/day per kg body weight),

TR = target risk limit for carcinogenic effects of individual constituents
{dimensionless),

SF = slope factor for carcinogenic effects of COC (mg/kg-day)’,

THQ = targethazard quotient for non-carcinogenic effects of individual

constiments (dimensionless), and
reference dose for non-carcinogenic effect of COC (mg/kg-day).

5
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iti)

i)

Applicable target risk limits (TR, THQ) for health protection can be matched to levels specified by
the environmental regulatory authority. Toxicological parameters for each COC can be
determined from published references, such as the U.S. EPA Integrated Risk Information System
(IRIS). Exposure rates correspond to the chronic rate of contact or intake of the affected exposure
medium (air, water, soil) by the receptor under anticipated land use conditions. As a conservative
measure, these rates can be estimated based on standard exposure factors published by the
regulatory authority or other source (e.g., American Industrial Health Council) for the anticipated
land use at the site (e.g., residential, commercial, etc.).

Quantitative measures for derivation of RBELs for ecological receptors are not well defined.
However, if the pathway screening evaluation indicates a reasonable potential for ecological
exposure (e.g., surface water/aquatic species), applicable RBELs may be based on published
standards or ecological screening criteria (e.g., surface water quality standard for aquatic life
protection, ecological screening limits for terrestrial species, etc.). The U.S. EPA and various state
agencies maintain databases of ecological screening levels for various types of receptors.
However, given the highly conservative nature of these concentration limits, use of these values
as ecological RBELS is appropriate only for preliminary screening-level analyses.

Applicable Exposure Factors: For each complete pathway, exposure factors must be defined
characterizing the potential duration, frequency, and rate of contact of the receptor with affected
media at the POE. Depending upon the degree of conservatism desired, exposure activities can be
characterized on the basis of either i) most likely exposure (MLE) factors, representing average
exposure rates, or ii) reasonable maximum exposure (RME) factors, corresponding to the highest rate
of exposure that could reasonably be expected to occur (ie., upper 95% value). Standard RME
and MLE exposure factors for various exposure pathways, under both residential and non-
residential land use scenarios, are listed on Table A.1.

To select appropriate exposure factors, the user must first define the type of receptor anticipated
under current and future land use (i.e., residential vs. commercial/ industrial) and then evaluate
the applicability of the standard factors to site-specific conditions. The likelihood that such
exposure will occur and the degree of conservatism desired should be considered in selecting
among MLE and RME values. A Tier 2 evaluation may use both MLE and RME values, in order
to estimate the potential range of risks associated with exposure to the site. Modification of these
standard values may be justified under certain conditions (e.g., frequency of dermal contact with
soils in cold weather climates). For detailed information regarding derivation and application of
these exposure factors, see U.S. EPA (1997; 1992a; 1991 ) and American Industrial Health Council
(1994).

Natural Attenuation Factor: For each complete exposure pathway, the NAF represents the
cumulative effect of various partitioning, dilution, and attenuation factors acting to reduce
constifuent concentrations during transport from source to receptor {see Figure A.2). These NAF
components may involve both cross-media transfer factors (NAF,, such as soil-to-air
volatilization or soil-to-groundwater leaching) and lateral transport factors {NAF ., such as air
dispersion or groundwater advection-dispersion; see Appendix B). For exposure pathways with
multiple POEs, separate NAF,; values must be derived for each POE location {e.g., ambient vapor
inhalation by on-site worker and off-site resident; or groundwater ingestion at both hypothetical
and actual wells). For a given site and exposure pathway, the NAF value may vary among
evaluation of Tiers 1, 2, and 3, based on use of improved site data and evaluation methods.

For each complete exposure pathway and COC, the applicable NAF values can be derived based
on either: i} the actual measured concentration ratio between the source medivm and the POE or
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of sail ond TEW AT
dust RME| 50 mpasy 50 dayatyr 15 yemr Wig — —_ = 0.17 mgug-day 049 myghg-day
T MLE — 350 daysyr Apan | — — -— — £F.ED 14 daysiyr 250 daystyr
ofvalathes |yl Wodyuyw | Tywrs | — _ —_ _ AT | o 50 dapalyr
Dermal MmE — 40 dupatyr 4 puan Toig | 5600 emd | 03 mpemt oy ‘::;:m:nﬁ:‘ EF-ED SA AF DA |00 metq-der | 0053 g e~
whthaolls | RME; — Wany | By | Wi | 0wt | 10 mgntdy | oy aw-aT 4 mghgdar™ | 23 ryig-day™
1) Exposure factors shown above are matched tn published U.S. EPA puidelines, when available (.S, EPA, 1997, 19924, 1991a). If no EPA value
flable, other p iewed reference applied {American Industral Health Council, 1954},
2} MLE = Most Likely Expasure; corresponding b mean expasure tate for exposed population {American Industrin] Health Council, 1994; UG
EFa, 1942a),
3} RME = Reasonable Maximum Exposure; corresponding to upper 93% exposure mate Ior exposed population {American Industrial Heakth
Council, 1994; U.S. EP4, 1997, 19425, 1991a).
4} AT = Avernging Time. For carcinogens, AT =70 yrs x 365 days/vr. For non-carcinogens, AT = EI) x 365 days/yr.
5) * = Default value. Use chemical-specific data if available. Values shown tepresent mid- to upper-range values per LS. EPA, 1992b;
Howard el al,, 1991,
6) ™ = Calculations of dermal contact with soils or sediments are based an organdc default values. Comiact rates for soil ingestion and
dermal contact shown above are based upon adult receptor

ii) fate-and-transport modeling analyses predicting this concentration ratio. For purpose of
simplicity and accuracy, direct field measurements represent the preferred method of NAF
estimation, whenever feasible. However, due to temporal variability and sampling difficulties,
some of these factors can prove difficult to quantify via direct field measurements (e.g., soil
volatilization or leaching factors). In this case, modeling analyses, based on appropriate site-
specific data and conservative assumptions, provide a convenient method of estimation. NAF,,
for groundwater may be referred to as a groundwater dilution attenuation factor (DAF). DAFs
are amenable to direct measurement via wells spaced along the centerline of the plume. In all
cases, time-series groundwater monitoring data should be evaluated to establish the stability
condition of the affected groundwater plume. Stable or diminishing plumes pose no risk to
downgradient receptors located outside the plume area (ie, DAF = infinite). Consequently,
groundwater modeling analyses are necessary only for plumes for which available data either are
insufficient to establish the stability condition or indicate an expanding plume.
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SOIL - TD - AIR EXPDSURE: Vapor/ Dust lnknintion

Ay
REEL

a%ﬁ'f“ﬁi G w‘npd—IM

Kaw @W LOF DAF

S8TLe, = RBELy, - L%—W‘]_—’

gﬁﬁ = Site-Spechic Targel Levet: Le.. COC = Congttuert of Cancamn
allpwable COC concentration in Source madium. GW = Gmundwaler

REEL o Risk-Based Exp Limit, l-a., aiowsble COC POC = Paim of Compilance
concentrtion in sxpodure medium i point of exposure.  POE = Poind of Exposwe

NAF = Natuyral Atamyetion Facior,

VFes = Volatilizalion Facior for eurface soils { mg/m?3 - air) / [mg/kgr-ace]).

PEF = Parlculate Emlasion Fattor lor sutlace solis (g/om2 - a),

ADF = Alr Dispersion Facter (mg/m? - alr at POC}/ (mg/m? - air at POE),

DAF  w Ggundwater Diution-Atisnuation Factor (g - GW at POS) / {mg/l - GW at POE).

WOF = Wel Dituikon Factor {mg/. « well disoharge) / (mgiL - plume edgs).

LOF = Leachat® - Groundwater DRution Factar (emyr - W}/ (am3fyr - Leachate).

Kew = Soll-Water Partition Factor (mp/L-water] / {mg/kg-soll).

FIGURE A.2. BACK-CALCULATION OF $STL VALUES FOR SOQIL AND GROUNDWATER

Poge 4-6
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vi} Risk Reduction Requirements: The SSTL represents an action level for affected media in the source
zone. Source media containing COC concentrations in excess of applicable SSTLs will require
further assessment or remediation to control exposure via the relevant exposure pathway(s). If the
SSTLs were estimated on the basis of limited site-specific data or highly conservative assumptions,
the appropriate response may be further site assessment and re-evaluation of appropriate target
levels. For those pathways for which the results of the site-specific evaluation are reliable,
appropriate remedies and exposure control measures must be selected and implemented, as
discussed in Remedy Selection below.

e Applicable Data Evaluation Tools: Derivation of SSTL values involves calculation of NAF
values for each complete exposure pathway and relevant constituents of concern. Analytical
models which can be used for estimafion of steady-state NAF values for various air, soil, and
groundwater exposure pathways under Tiers 1 and 2 are incorporated in the RBCA Tool Kit.
As noted above, it is advisable to evaluate SSTLs for both actual and potential POE locations in
order to support remedy selection. In addition to steady-state models, the Transient Domenico
Worksheet can be used to provide important information regarding the timing and duration of
potential groundwater impacts.

Remedy Selection

For each exposure pathway defermined to pose a health/environmental concern, a cost-effective
remedy must be selected and implemented to achieve necessary risk reduction in the appropriate
timeframe. This step of the site evaluation process involves development of an overall exposure control
strategy and selection of optimal remediation technologies to implement this strategy.

The goal of risk-based site management is to minimize risk by preventing exposure to harmful levels
of site constituents. Risk reduction can be achieved by addressing any component of the exposure
pathway: i) removing or treating the source, ii) interrupting contaminant transport mechanisms, or iii)
controlling activities at the point of exposure. The remedial action plan may consist of one or mare
exposure control strategies, including:

i) RemovallTreatment Action: Removal or treatment of affected source media (i.e., affected soils,
groundwater, etc.) to reduce COC concentrations to levels less than or equal to applicable SSTLs
{e.g., via excavation, soil venting, pump-and-treat, etc.).

i) Containment Measures: Long-term engineering controls to prevent migration of harmful
concentrations of COCs from the source to the POE (e.g., surface cover/capping, barrier walls, soil
stabilization, hydraulic containment, etc.).

ii1) Natural Attenuation Monitoring: Periodic sampling and analysis to confirm stabilization or
reduction of affected media concentrations via natural attenuation processes.

i) Institutional Controls: Legal or administrative measures to control the nature and frequency of
human activity at the POE (e.g., deed notice, alternative water supply, etc.),

The appropriate exposure control strategy for a given site will depend on the nature of the risk
reduction requirements. For example, as shown on Figure A4, engineered remedies (such as
removal/ treatment or containment strategies) are appropriate for response to current or anticipated
impacts on actual receptors. If risk reduction is required only for protection of potential future
receptors (e.g., hypothetical water well users), groundwater remediation by natural attenuation may
be employed to confirm plume stabilization or reduction. No response action is required if constituent
concentrations do not exceed SSTL values for either actual or potential receptors. The estimated time
to impact determined in the risk-based site evaluation is also a key consideration in the remedy
selection process. For example, if source media concentrations presently exceed an applicable SSTL
value but the corresponding RBEL is not likely to be exceeded at the POE for an extended time
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period, additional time may be available for re-evaluation of potential exposure conditions based on
site-specific monitoring program.

APPLICABLE RISK DRIVERS
M O e, APPROPRIATE REMEDIAL ACTION
- SEN, 1

FPomentis!  Agtual BECONDARY
DAIVER

L_AQE PO
l LRy l O-—“ No Fulher Action

d @ Q mhm-m '

Potential POE = Hypothetical receplor Actual POE = Exieting recapior gl - —
(8.9, nearest potaniial f.g., BNSling = :ﬁ <
dvinking waler weli) driricing wiler well) conditio

FIGURE A.4. POTENTIAL RISK-BASED REMEDY SELECTION CRITERIA

Compliance Monitoring Program Design

Under many regulatory programs, a final compliance monitoring period is required to confirm
satisfactory completion of the remedy. Compliance monitoring (or wverification sampling) typically
involves sampling of one or more locations on an established schedule to identify either i} an
exceedance of an applicable concentration limit or ii) a change of condition (e.g,, change of land use,
failure of engineering control) that might invalidate the basis for the remedy selection. If, upon
completion of the monitoring period, compliance with applicable concentration limits is
demonstrated, no further action is required.

* Applicable Data Evaluation Tools: To confirm compliance with applicable cleanup standards,
compliance monitoring action levels for the groundwater exposure pathway can be derived
using the same models used for SSTL calculation. Under this approach, groundwater
compliance monitoring locations are selected between the source location (point of compliance)
and the point of exposure (POE). By adjusting the distance variable on Transient Domenico
Worksheet in the RBCA Tool Kit, the NAF value can be calculated for constituent transport
from each monitoring point to the POE. The action level can be calculated as the arithmetic
product of the NAF times the applicable RBEL for each constituent. If action levels are exceeded
during the compliance monitoring period, further evaluation may be required to ensure
adequate protection of downgradient receptors.

Model Selection Guidelines

Under the risk-based site evaluation process outlined above, fate-and-transport models are used to
derive S5TL values based on estimation of the pathway-specific natural attenuation factor (NAF).
Whenever feasible, direct field measurements represent the preferred method of NAF estimation.
However, if the exposure pathway is not amenable to direct NAF measurement (e.g., volatilization
factors, leachate factors, etc.) or if time-series analyses show the contaminant zone to be expanding
over time, modeling analyses, based on appropriate site-specific data and conservative assumptions,
can provide a convenient method of estimating future exposure levels.

The “best” model for a given site will be the simplest model providing a reliable and reasonably
conservative prediction of potential exposure. Under the ASTM RBCA process, relatively simple
analytical modeling tools are applied under Tiers 1 and 2, followed by more sophisticated modeling
methods, if wartanted, under Tier 3. The choice between simple and complex rmodeling methods
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should be dictated by the adequacy of the site database and the relative degree of error likely to be
introduced by the model itself. In addition, the cost of upgrading to a more complex Tier 3 site
evaluation must be warranted by the potential reduction in site remediation costs or the complex
nature of the anticipated exposure condition. General guidelines for application of various types of
fate-and-transport models under Tiers 1,2, and 3 are summarized below.

Model Dimensions: For each of the exposure pathways addressed in the RBCA standard, fate-and-
mansport models are available to estimate NAF values based on either a one-, two-, or three-
dimensional analysis of contaminant fransport. In reality, all contaminant transport occurs jn three
dimensions; however, one-dimensional (1-D) or two-dimensional (2-D) modeling tocls may be
employed for purpose of conservatism and simplicity. One-dimensional models, which ignore laterat
and vertical dispersion effects, may significanily overestimate exposure levels and underestimate the
pathway NAF. Feor this purpose, 2-D fate-and-transport models are commonly employed for Tier 1
and Tier 2 analyses, as presented in Appendix X3 of the ASTM RBCA Standard (PS 104, 1998a)and
included in the RBCA Tool Kit. Three-dimensional transport models may provide a more accurate
and less conservative NAF estimate under a Tier 3 evaluation, but must be supported by three-
dimensional characterization of key transport parameters (e.g., hydraulic conductivity, etc.). While
three-dimensional models are not included in the RBCA Tool Kit, NAF values calculated by these
models may be entered directly into the software in order to calculate baseline risks and cleanup
standards.

Steady-State vs. Transient Analyses: Steady-state fate-and-transport models, which assume a constant
source concentration and constant flow conditions over time, provide a conservative (lowerbound)
NAF estimate corresponding to maximum chronic exposure conditions. In reality, following
termination of the release, source concentrations in soil and groundwater are likely to diminish over
time, resulting in time-variable exposure concentrations at the POE. For purpose of simplicity and
conservatism, steady-state, constant-source models, providing a lowerbound NAF value, are
comunonly employed under Tiers 1 and 2. However, to support risk management decisions, these
constant-source models can be run in a transient mode to predict the time to impact, ie., the time
required for the exposure concentration to exceed the RBEL at the POE. Under Tier 3, fully transient
models, simulating both time-variable source concentrations and transport phenomena, can be used
to characterize both the timing and duration of the RBEL exceedance. Again, these more sophisticated
Tier 3 analyses should be based on sufficient site-specific data to support reliable modeling results.

Prababllistic vs. Deterministlc Models: Under Tiers 1 and 2, exposure concentrations and NAF values
are characterized on the basis of deterministic models which provide a unique output value for each
unique set of input values. Uncertainty in the modeling analysis is addressed by means of a
sensitivity study, ie, by varying key input values to evaluate their potential impact on the model
output. Under Tier 3, probabilistic modeling may be employed as a more sophisticated approach to
management of model uncertainty. In probabilistic modeling, for each key input parameter, the user
provides a probability distribution corresponding to the range and type of distribution observed for
the parameter at the site. The model then completes the fate-and-transport calculation for the full
range of these input values, effectively conducting multiple random model sensitivity studies. The
model result is not a unique value but a probability distribution defining the possible range of results
(e.g., exposure concentration, NAF value) for the specified site conditions. The probabilistic analysis
provides the user with relatively sophisticated information regarding possible exposure conditions
(e.g., for a given SSTL value, what is the probability that the RBEL will be exceeded at any future
time?) However, to support reliable results, this Tier 3 modeling method will typically require
significant additional site characterization data relative to Tier 1 or Tier 2 deterministic analyses.
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RBCA Tool Kit for Chemical Releases

The RBCA Tool Kit has been developed expressly for use with the Tier 1 and Tier 2 site evaluation
procedures outlined in the ASTM RBCA Standard (PS 104, 19984)-Based upon site-specific data
supplied by the user, the RBCA Tool Kit combines fate-and-transport modeling and risk
characterization functions to compute: exposure concentrations, average daily intake, baseline risk
levels, and risk-based media cleanup standards

Key features of the RBCA Tool Kit relevant to SSTL calculations and risk-based remedy selection are
cutlined below.

MODEL CALCULATION FUNCTIONS

Using a system of ten analytical models linked to internal libraries of standard exposure factors and
chemical /toxicological data for over 90 compounds, the RBCA Tool Kit can calculate either baseline
risk levels or cleanup standards for each complete exposure pathway identified by the user. Key
calculation steps are as follows:

Exposure Concentrations: Based on representative concentrations of constituents of concern (COCs)
present in the affected source media, maximum steady-state concentrations likely to occur at the point
of exposure (POE) are calculated using the steady-state analytical fate-and-transport models
identified in Appendix X3 of ASTM PS 104. To perform these calculations, the system evaluates cross-
media partitioning (e.g., volatilization from soil to air) and lateral transport from the source to the
POE (e.g., contaminant transport via air or groundwater flow). The source media and optional
exposure pathways included in the software are as follows:

SOURCE MEDIA EXPOSURE PATHWAYS
Surface Solls Inhalation of Vapor and Particulates
Dermal Contact with Soi!
Ingestion of Soil and Dust

Leaching to Groundwater
Subsurface Scils Inhalation of Vapor

Leaching to Groundwater
Groundwater Ingestion of Potable Water

Inhalation of Vapor

Dlscharge to Surface Water
- Ingestion/Dermal Contact via Swimming
- Ingeston via Fish Consumpticn
= Aguatic Life Protectlon

Average Daily Intake: Based upon the exposure factors selected by the user, the average daily
chemical intake for each receptor along each selected pathway is calculated in accordance with EPA
guidelines (see Connor et al., 1997). These values are used in baseline risk calculations for each
complete pathway.

Baseline Risk Characterization: Human health risks associated with exposure to COCs are calculated
by the software on the basis of average daily intake rates and the corresponding toxicological
parameters for carcinogenic and non-carcinogenic effects. For each complete pathway, the system
output provides both individual and additive constituent results for carcinogens and non-
carcinogens.
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Media Cleanup Values: The RBCA Tool Kit has the ability to i} compare the site data to Tier 1 Risk-
Based Screening Levels (RBSLs), computed using the default parameter values as listed in ASTM PS
104, or ii) calculate Tier 2 Site-Specific Target Levels (SSTLs) based on user-supplied site information.
For each source medium (ie., affected soil and groundwater), the software reports target
concentrations for all complete pathways and identifies the applicable (i.e., minimum) value for
source remediation. The equations used by the RBCA Tool Kit to calculate RBSLs and SSTLs are

presented in Table A.2.

TABLE A.2 RBSL AND SSTL EQUATIONS USED IN THE RBCA TOOL KIT

GROUNDWATER EXPOSURE PATHWAY

Groundwater Ingestion

TR-BW - AT,
Carcinogens:  RESLop = ———on——L__
SFo-EF ED- IR,

Mon-Carcinogens:  RBSL.y =THQéﬁﬂz? D‘Blﬁ‘ATn

SSTL_, = RBSL,, - DAF

Soll Leaching to Groundwater — Groundwater ingestion

TR BW - AT,
SFo-EF -ED-IR,,-LF

Carcinogens: RBSLg =

THQ - RfDo - BW - AT,

Non-Care: RBSL; = EF ED IR LF
. IR,

SSTL,= RBSL, - DAF

SOIL EXPOSURE PATHWAY

Surface Soll Ingestlon, Inhalation, and Dermal Contact

Carcinogens:  RBSL; =

EF - ED.URF -1000-VF,,_,

THQ - RfC - AT,

Non-Carcinogens: RBSLg - D VF
' TV samb

Carcinogens:  ppgy ., - TR-BW - AT
‘ EF - ED-|(SFo- IR, }+ {URF 1000 BW - VF,, +VF, J}+ (sFd- SA M - RAF, )|
SS8TL. = RBSL,,
MNon-Carc..  RBSLg = _ THQ BW - AT, : {No lateral ttamsport;
EF.ED IR, BW -l‘r"F 't W-'.J} SA-M :RAF, receptor at source.)
-ED- + e
RiDo RfC RDd
‘OUTDOOR AIR EXPOSURE PATHWAY ... - . - -
Subsurface Soil Volatllizatlon to Amblent Air
TR- AT¢

SSTL,= RBSL,* ADF

Groundwater Volatilizatlon to Ambient Air

TR- AT,

Carclnogens: RBS =
i Low EF - ED-URF 1000+ VF gy

THQ - RFC - AT,

Neon-Carcinogens: RBSLgy S T

vamb

SSTL_,= RBSL_, - ADF

Continved
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TABLE A.2 RBSL AND SSTI. EQUATIONS USED IN THERBCATOOLKIT Continued
INDOOR'AIR EXPOSLIRE PATHWAY £ DA ]

Subsurface Soll Voladilization to Enclosed Space

TR- AT,
Carcinggens: RBSLg =
EF - ED . URF - 1000 VFsesp SSTLGW= RBSL,,
THO . RIC . A (No Interal iransport;
Neon-Carcinogens: RBSLg = THQ RfC AT, receptar at source.)
EF-ED-VF,,,
Groundwater Volatllization to Enclosed Space
TR AT,
Carei ! RBS =
Areinogens Low EF - ED - URF - 1000 VF, o,
S5TL,,= RBSL_,
, ) THQ - RfC - AT, (No Igteral fransport;
Non-Carcinogens: RBSLgy, = ﬁ——m veceptor at source.)

SURFACE WATER EXPOSURE PATHWAY

Groundwater Discharge to Surface Water — Swimming and Fish Consumption

Carcinogens: 57y, = TR-BW AT, DAF -DFg, ..
RBSL niot applicable. ED-|(SFo-EV - ET IRy, }+ (SF4 - EV - SA,, ZV(SFa-IR - FI 4y, - BCF )

(Receptor located
ey from source.) Non-Care.: SSTLgy = THQ BW . AT, -DAF -DF ..,
£p|[EY BT Ry, | [ EV-SAn -Z | [ Rt - F1 g - BCF
RfDa RiDd RiDo

Soil Leaching to Groundwater — Groundwater Discharge to Surface Water —3 Swimming and Fish Consumption

Carcinogens: gy . TR-BW - ATy - DAF - DF oy
RBSL not agplicable, " ED-|($Fa EV ET iR, }+(SFd - BV - SA,, Z}+(5Fo- IRy, - Fi poy - "BCF) LF
{Receptor located

away from source.) Non-Carc.: SSTLs = THQ-BW - AT, ' DAF -DF yy s ~
gp [ EV-EL-MRo, ) (EV SAn 2 ), [ Mo Flaw BCF )|
RfDa RfDd RDo

Groundwarter Discharge to Surface Water — Aquatic Life Protection

RBSL not applicable. Carcinogens:  S8TL;y = AQL DAF-DF, -
(Receptor located
awny from source.} MNon-Carcinogens:  SSTLgy = AQL- DAF . DF

-

Soil Leaching to Groundwater — Groundwater Discharge to Surface Water — Agquatle Life Protection

]
AQL-DAF -DF g, g,
RBSL not applicable. Carcinogens: SSTLg =

LF
(Receptor located
away front source.)

AQL-DAF . DF_._ ..
MNon-Carcinogens:  SSTLg = 2 = W

Continued =
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TABLE A.2 RBSL AND SSTL EQUATIONS USED IN THE RBCA TOOL KIT Continued
PARAMETER DEFINITIONS '
ADF Lateral air dispersion factor (unitless} RIC Referance concentration (mg/ m!}
| AQL Aqualic protection criteria (mg/L} RiDd Chronic dermal reference dose (mg/kg/d)
AT, Averaging dme - carcinogens (yr) RiDo Chronic oral reference dose {mg/kg/d)
I AT, Averaging time - non-cardnogens (yr} SA Skin surface area for soil dermal contact tcmz}
| BCF Bioconcentration factor (mg/kg-fish)/(mg/L-wat} SA_, Skin surface area for swimming dermal contact {cm:)
| BW  Body weight g SFd Dermal slope factor (mg/kg{]cu"
| DAF Latera] groundwater dilution-attenuation factor (unitless) SFo Oral slope factor (mg/kg/d}
DFW Groundwater to surface water dilution factor (unitless) SSTL.,, Site-specific target level for groundwater (mg/L)
| ED Exposure duration (yr} 85TL,  Site-specific target level for soil (mg/kg)
EF Exposure frequency {d/yr) 85TL,,  Site-specific target level for surface soil (mg/kg)
ET Exposure fime (hr/event} THQ Target hazard quotient
EV Event frequency {events/yr) TR Target risk
Fl,,  Fraction of ingested fish from affected surface water URF Unit risk factor (ug/m’) |
{unitiess) V'Pp Particulate emission factor (mg/ mi-air}/(mgjkg-soil)
TRgen Rate of fish consumption (kg /y7) VFpmy  Subsurface soll to amblent air volatilization factor
IR, Soil ingaston rate (kg/d) {mg/m’ -air}/{mg/kg-seil)
IR, Water ingestion rate while swimming (L /hr) VFymp Subsmf?m scil to enclosed space voladlization factor
IR,  Water ingestion rate (L/d) (mg/m.-air}/(mg/kg-soil)
LF Soif-to-GW leaching factor {(mg/L-wat}/{mg/kg-soil) VF, Susface soil to ambint air volatilization factor
M Soileto-skin adherence factor (mg/cm’/d) | (mg/m -air)/(mg/kg soll) .
RAF, Relative absorption factor for soil dermal contact (unitless) VF et GW to amblent alr volatillzation factor (mg/m -
RBSLg,, Risk-based screening level for groundwater (mg/L) a)ime/1avet) .
RBSL,  Risk-based screening level for sail (mg/kg) wep  GW to enclosed space volatitization factor
tmg/m’ -air) /{mg/L-wat)
RBSLg, Risk-based screeming level for surface soll (mg/kg) z Water £ skin darmal absoeption factor (e /event) i

RISK-BASED DECISION SUPPORT FEATURES

The RBCA Tool Kit includes several features designed to support key steps of the risk-based site
evaluation process, including the following:

Step-by-Step Evaluation Process: From the Main Screen of the graphical user interface, the user is
guided through all the necessary steps for completing the Tier 1 or Tier 2 evaluation process. On
subsequent screens the interface leads the user through exposure pathway identification, model
selection, site-specific parameter input, and output review. All output screens may be printed in a
report-quality forrnat.

Analysis of Actual and Potential POEs: Multiple off-site exposure points are allowed for the
groundwater and outdoor air pathways. This enables the user to evaluate risks at both actual (e.g. an
actual nearby well) and potential (e.g., 2 hypothetical well at the property boundary) POEs. Whether
site risks affect an actual or potential POE adds a qualitative dimension to the risk calculations which
may be an important factor in remedy selection at some sites.

Transient Groundwater Modeling Analyses: An optional Transient Domenico Worksheet is provided
to allow the user to estimate the time required for site constituents to impact off-site groundwater
POEs. Groundwater risk levels and cleanup standards calculated by the software are based on
steady-state concentrations. However, the time to reach steady-state concentrations at off-site POEs
may be very long for some constituents. Thus, the time required to exceed a concentration limit at a
POE may be an important factor in remedy selection as near-term impacts may require a significantly
different response than longer-term impacts (e.g., an engineered response vs. natural attenuation).
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Summary

The RBCA Tool Kit for Chemical Releases provides a system of simple analytical fate-and-transport
models that can be used for comprehensive risk-based evaluation of potential soil, air, groundwater,
and surface water exposure pathways. However, as with all predictive modeling efforts, reliable
results require proper characterization of site-specific input parameters. In all cases, model
predictions must be shown to be consistent with the actual constituent distributions observed at the
site. Use of the Tier 1 and Tier 2 calculation methods outlined in the ASTM RBCA Standard (PS 104,
1998) and incorporated in the RBCA Tool Kit can significantly reduce the time and effort required for
evaluation of risk reduction requirements and selection of appropriate exposure control methods.
However, proper scientific and/or engineering expertise is required both for characterization of input
parameters and assessment of model results.

SJC



Correciive Action Report: Andante Praject, Emeryville, CA. Volume I1: Health Risk Assessment

APPENDIX II-B

Fate and Transport Modeling Methods

Source; Groundwater Services, Inc,
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The RBCA Tool Kit contains a series of fate and transport models for predicting COC concentrations
at points of exposure (POEs) located downwind or downgradient of source areas for air or
groundwater exposure pathways, respectively. Under Tiers 1 and 2, relatively simple analytical
models are to be employed for these calculations. The RBCA Tool Kit is consistent with Appendix X3
of ASTM P5-104, although selected algorithms and default parameters have been updated to reflect
advances in evaluation methods.

The idealized schematic shown on Figure B.1 illustrates the steps included in the RBCA Tool Kit for
predicting transport of contaminants from the source zone to the POE for air and groundwater
exposure pathways. Each element in Figure B.1 represents a step-specific attenuation factor,
corresponding to either a cross-media transfer factor (CM) or a lateral transport factor (LT). The
effective NAF value for each COC on each pathway is then calculated as the arithmetic product of the
various attenuation factors occurring along the flow path from source to receptor. These steady-state
NAF values are then used for calculation of baseline risks and back-calculation of Site-Specific Target
Levels (SSTLs). Please note that fate and transport modeling is not required for direct exposure
pathways, such as soil ingestion or dermal contact, where the source and exposure concentrations are
equal (i.e., NAF = 1). Analytical models used for conservative estimation of each transport factor are
described below.
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Cross-Media Transfer Factors

Exposure pathways involving transport of COCs from one medium to another (e.g., soil-to-air, soil-to-
groundwater) require estimation of the corresponding cross-media transfer factor. Various analvtical
expressions are available for estimating soil-to-air velatilization factors as a function of site soil
characteristics and the physical/chemical properties of volatile organic COCs. Leaching factors for
organic and inorganic constituent releases from soil to groundwater can similarly be estimated as a
function of COC characteristics, soil conditions, and annual rainfall infiltration. Cross-media transfer
equations incorporated in the RBCA Tool Kit are presented in Figure B.2. Detailed discussion of each
of these cross-media factors is provided below.

YFss: Surface Soll Volatilization Factor (Equation CM-1)

The surface volatilization factor is the steadv-state ratio of the predicted concentration of an organic
constituent in the ambient air breathing zone to the sotirce concentration in the surface soil. The surface
volatilization factor incorporates two cross-media transfer elements: i) organic vapor flux from the
surface soil mass to ground surface and ii) mixing of soil vapors in the ambient air breathing zone
directly over the affected surface soil. For ench site, the applicable VFgg value corresponds to the lesser
result of two calculation methods (termed CM-1a and CM-1b on Figure B.2). Equation CM-1a typically
controls for low-volatility compounds, as it assumes there is an infinite source of chemical in the
surface soils and uses a volatilization rate based primarily on chemical properties. Equation CM-1b,
which typically controls for volatile organic compounds (VOCs), is based on a mass balance approach.
In this equation, a finite amount of chemical is assumed to be present in the surface soil (based on the
representative COC concentration), volatilizing at a constant rate over the duration of the exposure
period (e.g., 25-30 years). Both expressions account for the dilution of chemicals in ambient air above
the source zone due to mixing with ambient air moving across the site. A simple box model is used for
this dilution calculation, based on the following adjustable default assumptions: 2-meter mixing zone
height and 225 cm/sec (5 mph) lateral wind speed. The length of the mixing zone is set equal to the
lateral dimension of the exposed affected surface soil area paraliel to the assumed wind direction.

Kev assumptions used in this model and their effect on the SSTL calculation are as follows:

|KEY ASSUMPTIONS: VF

EFFECT ON CLEANUP STANDARD

Uniform COC Concentrations: Constituent levels e

uniformly distributed in soil and constant over exposure
period.
* Mo COC Decay: No biodegradation or other loss @ !

mechanism in soil or vapor phase.

« Finite Source Term: Source term mass adjusted for | = ——
constant volacilization over exposure period.

PEF: Soil Particulate Emission Factor {Equation CM-2)

The Particulate Emission Factor (PEF) is the steady-state ratio of the predicted concentration of
chemicals in particulates in the ambient air breathing zone to the source concentration of chemical in
the surface soil. The factor incorporates two cross-media transfer elements: i) the release rate of soil
particulates {dust) from ground surface and ii) mixing of these particulates in the ambient air breathing
zone directly over the affected surface soil. The particulate release rate is commonlv matched to a
conservative default value of 6.9 x 107 g/ cmsec {approximately 0.2 lbs/acre-vear), unless a more
appropriate site-specific estimate is available. (If the site is paved, the particulate release rate and
resultant PEF value for the covered soil area will be zere.) Particulates are assumed to be diluted by
lateral air flow directly over the source zone. For this purpose, a simple box model is employed, based
on the following adjustable default assumptions: 2-meter mixing zone height and 225 em/sec (5 mph)
lateral wind speed. The length of the mixing zone is matched to the lateral dimension of the exposed
affected surface soil area parallel to the assumed wind direction.
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Equation CM-1: Surface Soil Volatilization Factor (VFss)
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Equation CM-3: Subsurface Soil Volatilization Factor (VFsamb)
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FIGURE B.2. CROSS-MEDIA TRANSFER FACTORS IN THE RBCA TOOL KIT Continued
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l Continued
Equation CM-5: Groundwater Volatilization Factor (VFwamb)
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Comtinued -
| Definitlons for Cross-Media Transfer Equatlons
[ Ap Area of building foundakion (cm2) | Vgw  Groundwater Darcy velocity (em/s)
d Lower depth of surficial soil zone (cm) W Width of source area pasallel to wind, or groundwater flow
direction (cm})
d ' £ ace sol
DSaLr Thxdcrlless o affE.Cl‘Ed.-sub.ﬁurf‘l;e solls Xepack Enclosed space foundation perimeter {em)
t Ditfusion cosfficlenkinuin(amts) Zepack Depth to base of enclosed space foundation (cm)
DWal  Diffusion coefficient in water (am/s) . )
) Bair Ambient air mixing zone height {crn}
ER Enclosed-space air exchange rate {1/s) A D o
[ Fraction of organic carbon in soil {g-C/g-soil} gw ~ Groundwater mixing 58 (am)
H Henry's law constant {cm3-Hy O}/ (em3-air) n Areal fraction of cracks in foundations /walls
.nry i ) 2 {cm2-cracks /cm?2-total area)
R Thickness of capillary fringe {cm) Bacap Volumetric air content in capillary fringe soils
hy, Thickness of vadose zone (em) {em3-air /amS-soil)
I Infiltration rate of water through soll (am /year} 8pcrack Volumetric air content in foundation /wall cracks
Koe Carbon-water sarption coefficient (g-HpO/g-C) {cm3-air/cm3 total volume)
ke Soil-water sorption coeffident = foc . kot Ba5 Volumetric air content in vadose zone soils
(g-HpO/ g-s0il} (em3-air /em3-soil)
Lg Enclosed space volume /infiltration area ratio (cm} ér Total soil porosity {am®-pore-space/ cm3-soil)
ack space foundation or w ess {cm Volumelrie water content in capilla inge soils
Lo, Enclosed foundat all thickness (om) Bwcap pillary fringe soil
Lgw  Depth to groundwater = hegy, + hy (cm} {em3-Hp0/ em3-s0il)
Lg Depth to subsurface soil sources {cm) Burernck Volumeltic water content in foundation/wall aracks
L Thickness of affected soils {cm) fem3-Hz0)/em? total volume)
Ly Distance from top of affected sofls to top of Bus Volumetric weaber content in vadose zone soils
water-bearing unit = Lw - L (cm} {em3-HaO femn3-s0il)
P, Particulate emission rate (g/cm?-5) Ps Soil butk denstty {g-soil /em>-soil)
Uy  Wind speed above ground surface in ambient mixing | 7 Averaging time for vapor flux {s)
zane {cm/s) |

FIGURE B.2. CROSS-MEDIA TRANSFER FACTORS IN THE RBCA TOOL KIT

Key assumptions incorporated in this model and their effect on the SSTL calculation are as follows:

_EY ASSUMPTIONS: PEF EFFECT OM CLEANUP STANDARD
* Uniform COC Concentrations: Constituent levels —
unifermly distributed In soil and constant over exposure
peried,
« Mo COC Decay: No biodegradation or other loss
mechanism in soll or vapor phase.
+ Default Emission Rate: Conservative particulate '{3’
emission rate.

VF,omp Subsurface Soil Volatilization Factor (Equation CM-3}

The subsurface s0il volatilization factor is comparabie to the surface volatilization equation, except that
the algorithm has been adjusted to account for vapor flux from greater soil depths. The volatilization
factor accounts for two cross-media transfer elements: i) organic vapor flux from the subsurface
affected soil mass to ground surface and ii) mixing of soil vapors in the ambient air breathing zone
directly over the affected soil zone. As with the surface soil volatilization factor, VFss, the applicable
subsurface soil volatilization factor, VFsamb, corresponds to the lesser result of two calculation
methods (termed CM-3a and CM-3b on Figure B.2). Equation CM-3a, which corresponds to the
expression given in Appendix X3 of ASTM PS-104, assumes a constant source mass in the subsurface
and can severely overpredict the soil vapor flux rate. To correct for this problem, Equation CM-3b,
which accounts for a mass balance of the volatilized source mass over the exposure period (similar to
Equation CM-1b) has been incorporated in the RBCA Tool Kit. With either equation (CM-3a or CM 3-b),
dilution of soil vapors in the ambient air breathing zone is estimated using the same box model
described for Equation CM-1.
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Key assunptions incorporated in this model and their effect on the SSTL calculation are as follows:

KEY ASSUMPTIONS: VFamb EFFECT ON CLEANUP STANDARD
+ Unlfarm COC Concentrations: Consticuent levels v
uniformly distributed in soil and constant over exposure
period |
* No COC Decay: No bicdegradation or other loss C’
mechi:nism in s0il or vapor phase.
« Finite Source Term: Source term mass adjusted for | b
constant volatilization over exposure period. |

VF, .y Subsurfoce Soil-to-Enclosed-Space Volgtilization Facter (Equation CM-4)

This factor is the steadv-state ratio of the predicted concentration of a chemical constituent in indoor air
to the coneantration in underlving subsurface soils. Again, two expressions are evaluated: i) Equation
CM-4a, whigh assumes an infinite source mass and is of the same form as Equation CM-3a with a term
added to rgpresent diffusion through cracks in the foundation of the building, and ii) Equation CM-4b
which accounts for a finite source mass volatilizing at a constant rate over the exposure period. The
applicable ¥Fsesp value corresponds to the lesser of these two expressions. The soil-to-enclosed-space
volatilization factor incorporates two cross-media transfer elements: i} organic vapor flux from the
underlying s0il mass through the building floor and ii) mixing of soil vapors with indoor air. Tier 1
default asspmptions in the software include: i) @ 1% open crack space in the foundation allowing
vapors to diffuse into the building and ii) a building air exchange rate of 20 exchanges per day
(commercial) or 12 exchanges per day (residential). When used with these default values, the
expression yields very conservative results and can represent the controlling pathway for S5TL
calculationn for many sites. ln such case, users are advised to conduct direct air or soil vapor
measurements prior to proceeding with remedial measures for this pathway.

Key assump tions used in this model and their effect on the SSTL calculation are as follows:

EFFECT ON CLEANUP STANDARD

|KEY ASSUMPTIONS: VFeqp

+  Uniform COC Concentrations: Constituent levels ————-
uniformly distribuced in soll and constant over exposure
| period,
| + Neo €COC Decay: No biodegradation or other loss G‘

mechinism in soil or vapor phase.

* Finite Source Term: Source term mass adjusted for T
censtanc volatilization over exposure period.

»  Default Building Parameters: Conservative default @
values for foundation crack area and air exchange rate. |

VF pomy Groundwater Volatilization Facter (Equation CM-5)

The groundwater volatilization factor is the steady-state ratio of the predicted concentration of a
chemical camstituent in ambient air to the source concentrakion in underlying affected groundwater.
Vapor flux rates from groundwater to soil vapor and thence from soil vapor to ground surface are
generally lower than those associated with direct volatilization from affected soils. Consequently, this
groundwater-to-ambient-air volatilization factor is typically not significant in comparison to soil
volafilizatign factors (i.e., Equations CM-1 or CM-3). This factor accounts for i) steady-state partitioning
of dissolvetl organic constituents from groundwater to the soil vapor phase, ii) soil vapor flux rates to
ground surface, and iii) mixing of soil vapors in the ambient air breathing zone directly over the plume.
Dilution of vapors in the breathing zone is estimated using a box model, as described for Equation CM-
1 above.
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An optional factor based on the Soil Attenuation Model {see Connor of af., 1997) may be applied to
incorporate, depth effects by accounting for the sorption of constituents from the leachate onto clean
soils underlying the affecled soil zone. The presence of clean intervening soils reduces constituent
concentratians ultimately delivered to the underlying groundwater. In deeper groundwater systems,
wherein a significant thickness of unaffected soils underlies the affected soil zone, neglecting the
sorptive caj:acity of the intervening soils can prove overly conservative. Note that SAM corresponds to
maovement of dissolood constituents through porous media and does not apply to cases involving
downward migration of mobile NAPL materials.

l *  5AM: Optional Soil Attenuation Mode! (SAM) factor (Equation CM-3)

Key assumptions used in this equation and their effect on the SSTL calculation are as follows:

[KEY ASSUMPTIONS: SAM EFFECT ON CLEANUP STANDARD ||

* No COC Decay: No biodegradation or other loss <5 |
mechanism in soil or leachate,

* Infinite Source: COC mass in soil constant over tme. {}'

= LDF: Leachate-Groundwater Dilution Factor {(Equation CM-9)

The LDF factor accounts for dilution of chemical constituents as leachate from the overlying affected
s0il zone mixes with groundwater in the underlying water-bearing unit. As indicated on Figure B.1, the
leachate dilution factor {LLDF) divided by the soil-leachate partition factor (K,,,) represents the steady-
state ratio between the concentration of a constituent in the groundwater zone and the source
concentration in the overlying affected soil. To estimate the leachate dilwtion factor, a simple box model
is used to estimate dilution within a mixing zone in the water-bearing unit directly beneath the affected
soil mass (see Equation CM-9, Figure B.2). The leachate volume entering the water-bearing unit is
represented by the deep infiltration term, I, which typically falls in the range of 0.5% - 5% of annual site
precipitation. For the Tier 1 RBSL calculation, a conservative default infiltration value of 30 cm/ year is
used, consistent with the example provided in ASTM PS-104, Appendix X3. For many sites, this default
value (equivalent to an annual rainfall rate of over 200 in/vear) may significantly overestimate actuat
leachate rates.

Key assumptions used in this equation and their effect on the SSTL calculation are as follows:

KEY ASSU_!‘IPTIONS: LDF | EFFECT ON CLEANUP STANDARD
X | {
| * Rainfall lnfittration: Deep percolation through affected G :

soil assumed to reach water-bearing unit regardiess of soil
thickness or permeability.

* No C3C Decay: No bicdegradation or other loss in {}
mechanism groundwater zone. ‘

« Default Dilution Parameters: Conservative default @
| value for infileration rate. |-

Lateral Transport Factors

During lateral transport within air or groundwater, COC concentrations in the flow stream will be
diminished due t@ mixing and attenuation effects (see Figure B.1). Site-specific attenuation factors
characterizing CCIC mass dilution or loss during lateral transport can be estimated using the air
dispersion and groundwater transport models provided in the RBCA Tool Kit. Equations for the
steady-state analylical transport models incorporated in the RBCA Tool Kit are shown on Figure B.3.
The user must provide information regarding COC properties and transport parameters (flow
velocities, dispersion coefficients, retardation factors, decay factors, etc.), as required for the selected
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contaminant transport model. Calculation procedures for Jateral air dispersion and groundwater
dilution-attenuation factors are described below.

DAF: Lateral Groundwater Dilution Attenuation Factor {Equation LT-1}

To account for attenuation of affected groundwater concentrations between the source and POE, the
Domenico analytical solute transport model has been incorporated into the RBCA Tool Kit. This model
uses a partially or completely penetrating vertical plane source, perpendicular to groundwater flow, to
simulate the release of constituents from the mixing zone to the migrating groundwater {see Figure
B.3). Within the groundwater flow regime, the model accounts for the effects of advection, dispersion,
sorption, and biodegradation. Given a representative source zone concentration for each COC, the
model can predict steady-state plume concentrations at any point (x, y, 2) in the downgradient flow
system. In the RBCA Tool Kit, the model is set to predict centerline plume concentrations at any
downgradient distance x, based on 1-D advective flow and 3-D dispersion. The receptor well is
assumed to be located on the plume centerline, directly downgradient of the source zone at a location
specified by the user. Source concentrations and critical flow parameters must be provided by the user.
Guidelines for selection of key input parameters are outlined below.

I} Groundwater Source Term. The Domenico madel represents the groundwater source term as a
vertical plane source, perpendicular to groundwater flow, releasing dissolved constituents into
groundwater passing through the plane. In the RBCA Tool Kit, the source plane dimensions are
matched to the source width and thickness specified by the user. The user should provide source
dimensions equivalent to the measured thickness and transverse width of the groundwater plume
at the source point (area of maximum plume concentration). The source is assumed to be constant,
with source zone concenirations set equal to the representative COC concentrations supplied by
the user. Representative source concentrations must be provided for each COC. These values
should correspond to the maximum COC concentrations measured at the plume “core” unless
sufficient data are available to describe a representative maximum based on statistical estimates. 1f
non-aqueous phase liquids (NAPLs) are present, maximum COC solubility limits in groundwater
can be corrected for mixture effects by using Raoult’s Law. For this purpose, the user must
provide data regarding the mole fractions of principal NAPL constituents.

) Flow and Mixing Parameters. The degree of contaminant mixing predicted by the model will be
a function of the dispersion coefficients, hydraulic conductivity, hydraulic flow gradient, and
effective soil porosity specified by the user. Hydraulic conductivity and flow gradient should be
matched directly to site measurements. In many cases, the effective soil porosity of the water-
bearing unit can be reasonably estimated based on soil type using published references. Typical
default values are provided in the software. Selection of dispersion coefficients can prove
problematic, given the impracticability of direct site meagurements. Two dispersivity relationships
are incorporated in the RBCA Tool Kit: i) the method employed in ASTM E-1739 (1995) and ii) the
Xu and Eckstien (1995) dispersivity model. These relationships allow the user to estimate
dispersion coefficients based on the distance from the source to the receptor.

il Retardation Factors. The rate of plume migration can be reduced due to constituent sorption to
the solid matrix of the water-bearing unit. The user is referred to standard hydrogeologic texts
regarding calculation of retardation factors for both inorganic and organic plume constituents.
The RBCA Tool Kit calculates a retardation factor for each COC using infoermation on the organic-
carbon partition coefficient (ko) of the constituent and the fraction organic carbon ({o¢) of the soil
matrix. Sorption can significantly affect the NAF calculation if first-order decay conditions are
assumed to apply. However, the retardation factor will not affect model results under steady-state
conditions.

iv) First-Order Decay Parameters. Under steady-state conditions, hydrolysis and biodegradation
represent the principal mechanisms of organic contaminant mass reduction during groundwater
plume transport within the subsurface. Many groundwater transport models account for these
attenuation phenomena by means of a first-order decay function within the advection-dispersion
equation. In the RBCA Tool Kit, the user may elect to use a version of the Domenico solute
transport model incorporating first-order decay {(see Equation LT-1a on Figure B.3). Considerable
care must be exercised in the selection of a first-order decay coefficient for each COC in order to
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1)

2)

3

T

4)

[Affectod Soil Zone | /| Term Location {Csi)

i l:IS"'r E — Groundwater Source

Allected
Groundwater Plume

Groundwater Groundwater
Source Area: Transport Area:
' Constituent influent to Lateral transport / attenuation of

| groundwater system | canstiluents in groundwater system

SELECTION OF GROUNDWATER MODEL INPUT PARAMETERS |

F .

or use of Domenico groundwater solute transport model, select source term location,
dimensions, and concentration as follows:

Groundwater Source Term Location

The source term corresponds to a verical source plane, normal to the direction of groundwater flow,
located at the downgradient limit of the area serving as the principal source of constituent reloase 1o
groundwaler (e.g., affected unsaturated zone soils, NAPL plume, spill area, stc.). If the point of
maximum piume concentration is significantly displaced from the initial suspected point of release, lhis
plume “core” should be used as the source point for the groundwater ingestion pathwa%r. However, the
downgradient edge of the affected soil zone should be retained as the source location for the soil-to-
groundwater leaching pathway. Distances to downgradient points of exposure (POES) should then be
measured from the applicable source location along the principal direction of groundwatar flow.

Groundwater Source Term Width, Sy,
The width ot the source term should be matched to the following dimensions:

i} for groundwater ingestion, the measurad groundwater plume width, (as defined by ABSL), )
perpendicular to the principal direction of groundwatsr flow at the designated source term location.

i) for soil-lo-groundwater impacts, the maximum width of the afiected soil zone (as defined by
RBSL), perpendicular to the principal groundwater flow direction.

Groundwater Source Term Thickness, Sq
The thickness of the source term should be determined by one of the following methods:

i) measure the vertical extent of the atiected groundwater plume at the designated source term
location, based on depth-specific groundwater sampling and tesling: or
il) for unconfined water-bearing unit, estimate mixing zone dapth at the source location
based on the observed magnitude of water table Hluctuation.

Groundwater Source Term Concentration, Cg;j

To calculate baseline risk tevels, the user must alse provide a groundwater source concentration Cgy for
each constituent of concam (COC). The vertical plane source acts as a constant source term, applying
these input concentrations to all groundwater flowing through the source location. For input to the
Domenico model, the source concentration of each COC may be matched 1o the average concentration
(i.e., either mean or 95% UCL) measured across the plume width at the source location.

FIGURE B.3. DEFINITION OF DOMENICO MODEL SOURCE TERM
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avoid significantly over-predicting or under-predicting actual biodecay rates. An optional method
for preliminary selection of decay coefficients is as follows:

Literature Values: Various published references are available regarding decay half-life values
for hydrolysis and biodegradation. The chemical/toxicological database in the RBCA Tool Kit
includes minimum published decay rate coefficients (representing maximum decay half-lives)
for each chemical, and the user may select to use these or enter other values. These first-order
decay coefficients are provided for informational purposes and may used for preliminary
analyses. Note, however, that the use of minimum published decay rates will not necessarily
ensure conservative modeling results (ie., predict worst-case exposure concentrations and
more stringent cleanup standards).

v) Electran-Limited Biodegradation Rates. As an altemnative to a first-order decay function, the

user may select a groundwater contaminant transport model incorporating a direct simulation of
in-situ biodegradation processes. To account for stoichiometric constraints, such models commonly
simulate solute transport of both organic and electron acceptors with an instantaneous reaction
assumption. Given proper characterization of background concentrations of key electron acceptors,
source zone COC concentrations, and groundwater flow parameters, these models can generally
be relied upon to estimate biodegradation effects on organic plume concentrations at the POE,
without the difficulty associated with selection of a site-specific, first-order decay rate. Note,
however, that this method is not valid for modeling the sequential degradation of chlorinated
compounds.

For this purpose, the RBCA Tool Kit includes a version of the Domenico solute transport model
incorporating an electron acceptor superposition algorithm {see Equation LT-1b on Figure B.4), as
employed in the BIOSCREEN model {(Newell et al., 1996). Based on the biodegradation capacity of
electron acceptors present in the groundwater system, this algorithm will correct the non-decayed
groundwater plume concentrations predicted by the Domenico model for the effects of organic
constituent biodegradation. This calculation procedure is illustrated in Figure B.5 and discussed in
further detail below,

—_——

STER3: | plume concentrations

7] Predict organic s = =7y
1 constituent plume cﬂ-l L R £+ L ; -3
with no decay e B L E R R e ’

1r
| I |
O 70 7 08 708 7 T8 7 Gl 7 O )
gﬁﬁumﬂ:\;‘nllable - Bci L D2 ¢ o2 o (9] (o] og o2
canaciy ol httron o2 /oe /02 /02 Soe /o /o2 -
acoeptor (¢.g., oxygen) Lo/ 0/ 00/ /o Jioe ] 02 i

Predict blodegraded = C(x); o :'* =
———

FIGURE B.5. ELECTRON ACCEPTOR SUPERPOSITION METHOD

Based on the stoichiometric equation for the biodegradation reaction, a wtilization factor,
representing the ratio of electron acceptor mass to hydrocarbon mass consumed during
biodegradation, can be defined for each electron acceptor. Utilization factors for the principal
electron acceptors relating to the degradation of BTEX present in shallow groundwater systems, as
reported in the research literature, are summarized on Table B.1.
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Key assupptions used in the groundwater solute transport model and their effect on the SSTL
calculation are as follows:

| KEY ASSUMPTIONS: LATERAL GROUNDWATER DAF | EFFECT ON CLEANUP STANDARD
+ Infinite Source: Groundwarter source term constant {? |
over tir*e with no depletion. o . !
- Vertical Dispersion: Assumes one-directional {}
(dowmvrard) vertical dispersion, -
* Infinite: Aquifer Thickness: Neglects boundary effects G
on vert ral dispersion.
* Dispersion Coefficient: Fixed proportions assumed ——
among ongitudinal, transverse, and vertical dispersion
coefficients.
* Receptor Location: Downgradient recepror well f:,l?

assumed to be on plume centerline.

« Biodejradation Rate: First-order of decay rate may be {}
specifie: by user per site dara.

* ADF: Latercl Air Dispersion Factor (Equation LT-2)

The RBCA 'Tool Kit includes a 3-dimensional Gaussian dispersion model te account for transport of air-
borne contaminants from the source area to a downwind POE (see Equation LT-2 on Figure B.4). The
model incorporates two conservative assumptions: 1) a source zone height equivalent to the breathing
zone and ii+ a receptor located directly downwind of the source at all times. As indicated on Figure B.1,
an effective pathway NAF value is calculated as the steady-state ratio between the ambient organic
vapor or particulate concentration at the downwind POE and the source concentration in the on-site
affected soil zone. The model requires input data for the affected soil zone dimensions and
concentrations, wind speed, and horizontal and vertical air dispersion coefficients to compute the
resulting C'OC concentrations in ambient air at the POE. Guidelines for estimating key input
parameters are provided below:

i} Air Source Term: In the RBCA Tool Kit, the source term for the air dispersion model is matched
to the ambient air vapor coneentrations determined in accordance with the soil-to-air cross-media
transfer equations CM-1, CM-2, and CM-3 shown on Figure B.2. Specifically, the source
concentration for off-site vapor fransport is equivalent to the vapor concentration exiting the box
model for the surface soil and subsurface soil volatilization algorithms (see Figure B.2). The model
assurmie’s the source zone o be a point source {located in the center of the affected soil area) with
the same mass flux as the entire affected soil zone. The off-site receptor is assumed to be located
directly downwind of the source point for the full duration of the exposure period. To define the
source term, the user must provide the same soil information as required for the volatilization
factors (i.e., affected soil zone concentrations, dimensions, etc.).

Pleage note that for receptors located directly over or adjacent to the affected soil zone iie., inside
the “mixing zone” for Equations CM-1, CM-2, or CM-3), the Gaussian dispersion model is not
needed and can be shut off by entering o value of zero for the distance from the source to the off-
site reczptor in the RBCA Tool Kit.

i) Wind Speed: Wind speed should be matched to the average annual wind speed through the
mixing zone. The model assumes the wind direction to be in a straight line from the source to the
specified POE at all times for the full duration of the exposure period. In the RBCA Tool Kit, a
default wind speed value of 225 cm/sec (~ 5 mph) is assumed unless the user enters a site-specific
value.

iii) Air Dispersion Coefficients: Estimating dispersion coefficients requires knowledge of the
atmosy: leric stability class and the distance between the source and POE. Stability is an indicator
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of atmospheric turbulence and, at any one time, depends upon i) static stability (the change of
temperature with height), ii} thermal turbulence {caused by ground heating), and iii) mechanical
turbulence (a function of wind speed and roughness). The Pasquill-Gifford system for stability
classification is summarized on Figure B.6. Corresponding horizontal and vertical dispersion
coefficients for each class are provided on Figure B.7. Stability Class A, which represents extremely
unstable air with a high potential for mixing, occurs under low wind conditions and high levels of
incoming solar radiation. At the other extreme, Stability Classes E and F represent stable
atmospheric conditions, with a lower potential for mixing, and occur with higher wind speeds and
greater cloud cover {see DeVaull et al., 1994).

The stability dass for a given site can vary with rapidly changing weather conditions. Long-term
weather patierns can be characterized on the basis of STAR summaries, comprised of joint
frequency distributions of stability class, wind direction, and wind speed, which are available from
the National Climatic Data Center in Asheville, North Carclina. Comprehensive atmospheric
dispersion models, such as the Industrial Source Complex Long-Term (ISCLT) model, can directly
incorporate STAR data to predict constituent dispersion in any direction from the source area.
However, due to the complexity and expense of this modeling effort, use of models such as the
ISCLT would normally correspond to a Tier 3 evaluation under the RBCA process.

To facilitate a Tier 2 evaluation of downwind receptor impacts, the RBCA Tool Kit employs a
simple Gaussian dispersion model to predict maximum exposure concentrations at the POE under
steady-state conditions, incorporating the conservative receptor assumphons noted above, A
reasonable estimate of downwind COC concentrations can be obtained by assuming a wind
turbulence consistent with Stability Class C for the full exposure period. For most locations,
Stability Class C (slightly unstable) is representative of average annual conditions over time and
can be used to estimate fypical dispersion coefficients. Note that, even when these average
dispersion coefficients are employed, the exposure concenirations predicted by the RECA Tool Kit
model are likely to be conservative, given that the POE is assumed to be located directly
downwind of the source zone at all times during the exposure period.

Key assumptions incorporated in this model and their affect on the SSTL calculation are as follows:

KEY ASSUMPTIONS: LATERAL AIR DISPERSION FACTOR EFFECT ON CLEANUP STANDARD

* Source Term: Vapor source concentration based on @
steady-state, soil-to-alr cross-media equations.

* DPefault Stabllity Class: Defauk; dispersion coefficients —_—
matched to Class C seabllity ¢lassification (slighdy unstable).
* Receptor Location: Receptor assumed to be located @

directly downwind of source zone at all times during
expasure period.

Pasquil-Gifford Stablity Class
Increasing

A Very Unstable Cloud
B Modot:alely Unstable Caver Incraasing increasing Incramsed
c Slightly Unstakle {reduced Wind Aoughness Turbulent
D Nautral radiative Speed Halght Mbxing
E Slighlly Stable haat
F Moderately Stable traresfor)

FIGURE B.6. STABILITY CLASSIFICATION FOR AIR TRANSPORT MODELING
SOURCE: DEVAULL ET AL, 1994
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APPENDIX II-C

Permeability Tests
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APPENDIX I1-D

Health Risk Assessment Building 1
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Main Screen TS5 | 4. RBCA Evaluation Process
1. Project Information

Site Name:|SNK Andante Bid. 1 Datd't Pf?ggﬁe-’ig:"t 2 fg]a Review Output
Location:[3992 San Pablo Ave. Emeryville —— ¢
Compl. By:|Dai Watkins 1 B0 Exposure Pathways - Exposure Flowchart
. Date:|30-Aug-03 | _Job ID:{9401.205 i = ‘|
2. Which Type of RBCA Analysis? ' 4o  Constituents of | ©OC Chem. Parameters |
Concern (COCs) E
. . Input Data Summary
Q ® ‘
Tler 1 Tler 2 mO  Transport Models -

‘\_ i | User-Spec. COC Data...
"
I & T — O Soil Parameters
Transient Domenico Analysls..

" ) I
: mO GW Parameters :
Generic Values Site-Specific Values Baseline Risks...
On-Site o P _—
Exposure (Rl Leclis Sxpostle = Air Parameters Cleanup Standards...
3. Calculation Options 21 5, Commands and Options
Affects which input data are required TR | B e -
" : i | Load Data... | 5 Data As... Quit '

Baseline Risks (Forward mode) N SE licnnd Wdediibiasco il R
[] RBCA Cleanup Standards (Backward mode ) | Print Sheet || SetUnits || Custom Chem. Data.. Help
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Exposure Pathway ldentification
1. Groundwater Exposure

——— Groundwater Ingestion/
'_{._._I_. Surface Water Impact

Receptor None El Nene ¥ None E

Type: | On-sits

Distance to GW receptors

Cin-=ite -zl Off-aite2
O .
i - ]
O
| G
o I N
2. Surface Soil Exposure Direct Ingestion

and Dermal Contacl

| <L

Receptor None ¥ No off-sile
. Type: | On-site teceptors
L

4. Commands and Options
‘Main Screen

Job ID: 9401.205 Date: 30-Aug-03

3. Air Exposure Violatilization and Particulates
== to Qutdoor Air Inhalation

4 Receptor Res E Nane E None EJ

Type: ' On-site Off-site1 | | Off-site? |

(ft)

Construction worker
Affected Soils—-Volatilization to Ambient Qutdoor Aly
Affected Groundwater—-Velatilization to Ambient Outdoor Air
[] Affected Surface Seils--Particulates to Ambient Outdoor Air

|

4 3

N

4

Volatilization to

Indoor Air Inhalation
Com. fj

Receptor
Type: | On-sils

[#] Affected Soils--Volatilization to Enclosed Space

[~] affected Groundwater--Volatilization to Enclosed Space

No off-site

recaplons

Print Sheet || Set Units Help

f
k.

B0 Exposure Factors & Target Risks j | Exposure Flowchart

Page 2 of 32
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Andante Bid. 1

ve, Emearyville

Exposure Factors and Target Risk Limits
1. Exposure

Parameters Residential Commercial NESEIsEREER Date: 30-Aug-03
Age Adjustment? Adult  (Age 0-6) (Age 0-16) Chronlc Corintruc '

Averaging time, carsinogans (yr) 70 2. Risk Goal Calculation Options
Averaging tima, non-carcinogens (yr) 30 . 25 | I 1 O Individual Constitivent Risk Goals Only
Body waight (ka) 70 15 35 7a ® Individual and Cumulative Risk Goals
Exposure duration (yr) 30 6 16 25 1 [
Exposure fraquency (daysiyr) 350 2560 180
Dermal exposure frequency (days/yr) 350 250 3. Target Health Risk Limits
Skin surface area, soll contact (sz) 4] 5800 | | 2023 ﬁﬂ{](}l ] 5800 Indmidual  Cumulative
Soil dermal adherence factor {mg/cm®/day) 1 Target Risk {Class A/B carcins.} 1.0E-G I 1 .OE-BJ
Water ingestion rate (Liday) 2 ] 1 Target Risk (Class C carcinogens) 1.0E-6
Soil ingestion rate (malday) -] 100 ] 200 | 50 || 100 Target Hazard Quotient 2.0E-1
Swimming exposure lime [hriavent) J | Target Hazard Index I 2.0E-1 I
Swimming evant frequency (evantaiyr) i 12 12 l 12 I === | 4 Commands and Dptinns |
Swimming water ingestion rate (Lhr) (4| 0.05 0.5 Return to Exposure Pathways |
Skin surface area, swimming {cm”) (<1l 23000 | 81040 || L) e — —
Fish consumption rate (kg/day) 0.025 B | Use Defaull | Print Sheet |
Contaminatad fish fraction (unitless) 1

|| | Values fil Help
|

Page 3 of 32



Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a
Site Name: SNK Andante Bid. 1 SRR Commands and Options

LDE_E-EIDF_I: 3992 Sc:ira.Pab!u_Aue Emeryville _ Date: Eﬁ—ﬁ.ug—ﬂ'.‘}

e b b Weie ( Main Screen | PrintSheet | Help |
Source Media Constituents of Concern (COCs) olesly
. Selected COCs Representative COC Concentration ) Lﬂ::m g,
| | coc select: ! Sortlist: (7)) Groundwater Source Zone ‘ Soil Source Zone : ' |
| Addiinsert | {(_Top } | MoveUp ' | Enter Directly | WO EnterSiteData | Enter Directly | B Enter Site Data ‘
| Delete | =i' Bottom | | MoveDawn (ma/L) s | (mg/kg) = T S—

Benzene 1.5E+0
Toluenes 2 4E+0
Elhylbenzene 7.3E-1

Xylene (mixed isomers) 3.7E+0
Methyl 1-Butyl ether 7 4E-2
Maphthalens 1.4E-1

Page 4 of 32



Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Transport Modeling Options
1. Vertical Transport, Surface Soil Column

O

@

O

O®

O

QO

Outdoor Air Volatilization Factors
Surface soil volatilization model only
Combination surface soil/lJohnson & Ettinger models

Thickness of surface soil zone 1.43 i(ft)

User-specified VF from other meodel

Indoor Air Volatilization Factors
Johnson & Ettinger mode|

User-specified VF from ather model \ L

L]
A

e Ve

Site Mame: SNK Andante Bld. 1 Job ID: 8401.205

Location 2 San Pablo Ave. Emenyville Jate: 30-Aug-03
Compl. By: Dal Watkins

@) Eiler Decay Rafzs
O Emer Site LData
D A=

L. ERtel DAF Values

4. Commands and Options

Main Screen W [ Print Sheet Help
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Building 1
RBCA Tool Kit for Chemical Releases, Version 1.3a
. . e . Site Name: SNK Andante Bld. 1 Job ID: 9401.205
Site-Specific Soil Parameters Localion: 3992 'San Pablo Ave, Emeryille ———Dale; 30-Aug-03
1. Soil Source Zone Characteristics E3ll Compl. By: Dai Watkins i
Hydrogeology General Case Construction 2. Surface Soil Column Vadose Zone  Capillary Fringe
Depth to water-bearing unit £.43 (ft) | ) 1% 7]
Capillary zone thickness (ft) or (" ‘Calulate ) or
Soll cotumn thickness (ft) Total porosity b — 03412 (-}
| Affected Soil Zone Velumetric water content 0.275 | |0.3312|(-)
Depth 1o top of affected soils 6.43 () Volumetric air contant {-) |
Depth to base of affected solls 5,43 () Diry bulk density 1.7 {kg/L)
Affected soll araa 5418 5418 |(f1r2) Vertical hydraulic conductivity 5.7E-7 {crm/s)
| Length of affected soil parallel to 235 || 235 |n) Vapor parmeability 1.1E-16 {(fi*2)
assumed wind direction Capillary zone thickness 5.0E+0 it
‘ | ]
! {4} e " L _ .
‘ B o R e
=L TTY] LR L e
Partitioning Parameters
Fraction organic carbon 0.02 {-)
- Sodiwater pH 6.8 {-)
o 3
P
S 3. Commands and Options _
. @ g - e : - —
B E E Main Screen } Use Default l_ Fms_h“_“ _
Lt . Y Wal ;
| il == — = 'l Set Units | L G J | Help
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Air Para_rneters

1. Outdoor Air Pathway

Air Source Zone
Air mixing zone height
Ambient air velocity In mixing zone

2. Indoor Air Pathway
Building Parameters

Building volumal/area ratio
Foundation araa
Foundation penmater
Building air exchange rate
Depth lo bottom of foundation slab
Convective air llow through cracks
Foundation thicknass
Foundation crack fraction
Volumetric water content of cracks
Volumetric air content of cracks
indoor/Outdaor differantial pressura

or

6.56

10.56

ir
(ftis)

()

a2

|(ft)

(1is)
(ft)
(ft"3ls)
(ft)
(-)
(-}

16

(ps1)

Site Name: SNK Andante Bld. 1
Location: . an Pablo Ave. Emeryville

Compl. By: Dai Watkins

m
I [

Job 1D

—

' 3. Commands and Options

Main Screen Use Dafault

Values

Set Units - _

L Prin_!_§heet )|

Help
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Building 1
RBCA Tool Kit for Chemica! Releases, Version 1.3a

‘Commands and Options Site Name: SNK Andante Bld. 1 Job ID; 9401.205

Loca ﬁm?:‘i_ﬁﬂbhsgn-lﬂamg Ave. Emeryvile Date: 30-Aug-03

# | # - - 1 .I -f in Fabi
! _Return || Print Sheet || Help | Fomsmrwarsrmmmms

| Groundwater Source Zone Concentration Rt
) arcentile
Calculator Paste | _95% |
Defaults | Estimated ~ Mear Optlan
Detection  No.of  No of  Distribution Max. Mean UCLon
Constituent Limit Samples Detects of Data Conc.  Conc. Mean
fmgiL) {rewL) {magiL) {mgL)

Benzene 5.0E-4
Toluene 5.0E-4

Ethylbenzene 5.0E-4
Xylene {mixed isomers) 1.0E-4
Methyl t-Butyl ether 5.0E-4
Naphthalene 1.0E-2

_15E+0 1.5E+0  NA
24E+0 24E+0  NA
_73E1 73E1 NA

S7E+0 3.7EX0  NA
7T4E-2  T4E2  NA
14E-1  14E-1  NA
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Enter Analytical Data from
Groundwater Source Zons
{up to 50 Data Points)
1 2
iD| 1.00E+0
Date| 10-Jun-03 |

(mglt) (mg/t) (mgd) _(mgt) (mgl) (mgh) (mgl) (mgh) (mgl) (mgl) (mgl) (mgl) (mgh)
1.50E+0] | I __’ S S E—— _!__i _
' [ |

Analytical Data
3 4 5 B 7 8 ) 10 11 12 13

| - ) .___1__

2.40E+0 | I .
7.30E-1 |  — | — !
3.70E+0 | | _— | -

7.40E-2 | I | | . -
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Building 1
RBCA Tool Kit for Chemical Releases, Version 1.3a

‘Commands and Options

__Return | Print Sheet || Help | v

ucL

Soil Source Zone Concentration Calculator Percontiic

Paste | | os9

Defaults Estimated ( Mean Option |
Detection  No of  No of  Distribution Max. Mean UCL on
Constituent Limit  Samples Detecis  of Data Conc. Conc.  Mean
‘ img'kgl | | frgvig) | imadka) | (madka)

Benzene 13 Lognormal
Toluene 27 13 Lognormal
Ethylbenzene j 18  Lognormal

_1.8E+1  7.9E-2 28E-1
43E+1  1.5E-1 B4E-1
5 2.2E+0
Xylene (mixed isomers) Z 20  Lognormal
Methyl -Butyl ether | B 27 _ 0 Normal
Naphthalene . 0 MNommal

24E+2 2.1E+096EH0.
0OE+0 2563 2563

0.0E+0 1.7E-1 1.7E-1

Page 10 of 32



Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Enter Analytical Data from
Soil Source Zone

{up to 50 Data Points) Analytical Data

1 2 3 4 5 6 7 8 g 10 11 12 13
ID| 0S-40E  0S60E = 0S-80E 0S-100E | 0S-120E | 0S-140E | 20S-10E | 20S-20E | 20S-40E  20S-60E | 20S-100€ | 20S-120E | 20S-140E
Date| 5-May-03 = 9-May-03 | 9-May-03 | 16-May-03 | 14-May-03 | 14-May-03| 9-May-03 | 13-May-03 | 11-May-03 11-May-03 16-May-03 | 12-May-03 | 27-May-03
(mgtkg)  (mgkg) (mgkg) (mghkg) (mgakg) (mgkal (mgkg) (mgkg) (mgkg) (mghkg) (mokg! (mgkal (mokg)
ND | ND [600E+0| ND  3.10E-2| ND ND | ND J 2.30E+0 |9 90E+0 1.80E+1| 6.40E+0 7. 80E+O_

ND | 3.70E+1 1.50E+1] 2.00 OOE+1 ND | ND ND |2.00E+0 8. 10E+0 3.00E+1 | |4 30E+1 | 7. 2OE+1 |

! ND 4. 4OE+1 1. B60E+1 | 1.70E+1 3.70E-2 | 2.30E+0 ND 6.00E+0 | 3.90E+0  1.40E+1 ._.?’ 90E+1/| 1.50E+1 3. 80E+‘1
1.30E+1| 2. 40E+2 7.90E+1| 1.00E+2 ~ ND  1.10E+0 ND 3.00E+1 1.20E+1 7. 90E+J 1 90E+2 9, 30E+1 8 70E+1
nfa | nla | nla n/a n/a nfa na | nia ND nfa | n/a nfa nfa

na | n/a n/a nfa | nla n/a n/a n/a n/a n/a n/a n/a n/a

Page 11 of 32



Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Analytical Data
14 15 16 17 18 19 20 21 22 23 24 25 26
40S-0E | 40S-20E | 40S-60E | 40S-80E | 40S-100E | 40S-120E | 40S-140E | 60S-0E | 60S-20E | BOS-40E | 60S-60E | 60S-80E | 60S-100E
| 9-May-03 | 14-May-03| 15-May-03| 27-May-03 27-May-03 | 27-May-03 | 21-May-03 9-May-03 | 16-May-03 16-May-03| 13-May-03 | 27-May-03 | 20-May-03

(mghkg) (mgkg) (mokg) (mghkgl (mghkg) (mgkgl (mghg) [mokg) (mghkg) (mgikg) (makg) (mgkg) (makg)

| ND [190E+0 6.70E+0/ ND | 7.20E-1|360E+0] ND [340E+0] ND [120E+1] ND | ND _ ND _

| ND  |[3.00E+0 1.50E+1  ND ND |3.70E+0| ND [200E+1| ND [120E+1 ND | ND | ND
ND |3.50E+0/1.80E+1 ND |1.80E+0 8.40E+0| ND [2.20E+1| ND |2.80E+1 8.00E+0| ND | ND

| 5.70E-2 | 1.80E+1 | 1.10E+2| 2.00E-2 | 8.60E+0 3.90E+1 ND [120E+2] ND |[140E+2 370E+1| ND | ND _

| _n/a nfa | nla | nfa nfa | nfa | nfa | na | nfa | na | na | na | na

| nla | nla n/a nfa | n/a n/a na | nla | nfa | nla | n/a n/a n/a
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Building 1
RBCA Tool Kit for Chemical Releases, Version 1.3a
Analytical Data
27 28 29 30 3 32 33 34 a5 ® 37 38 ag
[ 60S-120E [ ‘ i | | B
20-May-03 | ' |

(mghkg) (mgkg) (mgkg) lrmga‘kg} (mg/kg) (mgka) (mokg) (mgkg) (mghkg) (mgkg) (mgkgl (makg) (mgkg)
ND | ' =

ND | :' : | = - _'
ND ' |
ND = _ | .
n/a | . — : L =N | !
n/a I
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

Job 1D: 9401.205

Exposure Pathway Flowchart

Source Media Transport Mechanisms Exposure Media Receptors
A Cn-site Off-site Off-site?
Affacted =
Surficial None NA NA
Soils = —
Atmospheric :
¥ Dispersion | | Quidoor Air:
F Air Res./Constr. None None
> Volatilization | ' Inhalation of Vapor Indoor Air:
== 2 Enclosed and/or Particulates ;
Tl Space e Commercial NA NA
Affected pac :
Subsurface Accumulation
Solts — MNonea Nonea Nona
o —
Affected " =
Groundwater -
MNA A MA
B
| SOURCE |mErmZriap | RECEPTOR | Commands and Options
l Main Screen || Print Sheet || Help
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1 3a

Physical Property Data

CHEMICAL DATA FOR SELECTED COCs

Diffusian 1og (Koe) af Vapar
Molecutar CoeHiclents lep{¥d) Henry's Law Constant Pressure Solubility
Weight In air In waler @ 20-25C) ({@20-25C) {@20-25C) (@ 20-25C)
CAB {g/mola) (em2/g) {cm2/s) log(L/kgh (alm-m3) {mm Hag} tmglL) acint basw
o buns| Murtidnes Fype il el Diaif il Dol ral pariiion o mal| jeninasa] Fal il = [i*] (1] il
|Benzene 7432 A | 781 P5 | BBOE-02 PS5 | SB0EDE  PS 177 Koc P8 | 555503 220601 PS5 | §52E+01  PS | 175E+03  PS | - .
| Towene 108-88-3 A a2.4 5 | BSOE-02 A | 940E-05 A | 213 Kec A | B30E-D3  2B0E-01 A | J0CE+01 4 | 5155402 28 |
Elfvibenzene 100-41-4 A 1062 PS5 | 750E-D2  PS | 7HOE-06  PS | 256 Koc  PS | 788503  325E-01 PS5 | 100E+C1 PS | 1695+02 PS e %
Xylene {mied isomers) 1330-20-7 A 106 7 5 | 720E02 A | BSOE-06 A | 238 Koo A | TO3E-D3  290E01 A | 7OOE+OD 4 | 198E+0Z 5 - X o
Methy] t-Butyl ether 1634044 O | 88146 5 | 792E0Z 6 | 941E05 7 108 Koo A | 577E04 23802 - | 240E+0F . | 480E+D4 A | - : ]
Naphthalens ~ | e1-203  PaH 128 2 PS | 590E-02 PS | T5DE-0B PS5 330 Koc PS | 48304  199E-02  PS | 230E01  PS | 310E+01  FS | - B

e

Eu.lr Marm SMNE -ﬂ.nn;ius-l Big. 1
Gite Localion 3992 San Pablo Ave. Emanyville

Completed By Dal Walkins JobiD 9401 205

Date Completed: 30-Aug-03
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Building 1

RBCA, Tool Kit for Chemical Releases, Version 1 3a

Toxicity Data

CHEMICAL A FOR SELECTED COCs

Fafemnce Doss

Reference Conc

Siope Factors

Unil Risk Factor

imo/kgiday) (mg/m3) H(mg/kg/day) 14{pgim3aj
(ma/kg/day) A{mplkpiday) EPA Weight Is
Oral Oermat lnhalation Oral Dermal Inhalallon of Consliuent

Comslituen R _oral il R dermal BT inkal rerf EF crml rul EF duwmal e URF_imhasl et Eukdince Carcineg ¥
Banzang 100E03 . R . « | §86E-0) R | 2eoFod PS | zesEOf  Tx | HIUEDE  FS A

[Tohmng F00EE1  AR| 1G0E01  TA | 4D0E-D1 AR . . - . <]

Ettylienzena 100E-01  PS | B70E07 T | 100E+m RS : —— | ——i— = ]

Xylare jraven imomars) I00E+D0 AR | 1BAE-DD  TX | 7OOES00 A - - | @B

Waednt 1-Buityl ather 1DDE-0 31 | B00EO)  Tx | 300Eesd A | N i B - i—

Waphithainie 4:DBE-DY -] A SAE-O1 T 1ADE=00 PSS - =]

Silm Harne: SMK Ancanks Bid. 1
Site Location: 3852 San Pab
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Building 1

RBCA Tool Kit for Chemical Releases Version 1 3a

Miscellaneous Chemilcal Data

Time-Weighted Agualle Life Blocon-
Maximum Average Workplace Prat. Criteria centralior
Conlaminanl Levej Criteria Facior
Consitumni WICL (gLl il TWA [mgimdp el AL {rgy el L swntihpefish)
Benzene ) _ 5.00E-03 52 FR 25650 3 25E+00 PS | - i28
Toluens 1 DOE+D0 56 FR 3526 (30 Jan 91} | 1 47E+02 ACGIH - 70
Ethyibenzene | TO0E01  58FR3526(30Jan91] | 4 35E+02 PS s - 1
fvlene (mixed somersi | 100E+D1 56 FR 3526 (30 Jan 01) 434E+02  ACGH | - I
Methyl 1-Butyl elher = . | sooEe NIGSH - | —1
Haphthalene SO0E+01 __ PS —~ | 430

Site Name: SNX Andante Bid. 1

Site Location: 3992 3an Pab
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Building 1

RBCA Teol Kit for Chemical Releases, Version 1 3a

CHEMICAL DATA FOR SELECTED COCs Miscellaneous Chemical Data

Darrmal Waier Dermsl Pasmaakbiliy Dwin

Relative Dermal Lag ume for Critical Relative Water/Skin Detection Limits Half Life

Abserp Parmeability Germal Expasure Contr of Derrn Derm Adsorp Groungwater Sod {First-Order Decay)

Factar Coefl. Exposure Time Perm Cosf Factor (mafL) {mg/ky) {days}
Comwiteani |umthesn) [emmir} {hr} [hrf furitiesa) (g wEn) il ol it Sslwraind  Unastumated  ref
Benzene Q5 0021 026 083 0013 732 D | 0oo2 S 0005 S 720 720 H
Toluene 05 00a5s 03z a77 0054 18E-1 D poo2 3 | 0005 5 28 2 H
Ethybenzene ] 0s 074 033 13 014 27€-1 D 0002 5 | epos s | e 228 H
Aylene {mixed iscmers} i 05 008 039 14 016 2 9E-1 D | ooos 5 0 005 s 3|0 360 H
Methyl ©-Butyl ether 05 - I : . - - : S — -~ 30 180 H
Maphifalene 005 G 069 053 22 02 2VE-1 D | oot az 001 32 258 258 H

Sl Name. SNA Andants S, |
Sile Locaton 3992 San Pab
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Building 1

RBCA SITE ASSESSMEN

RECA Tool Kt for Cremical Reseases Version 3 0

Input Paramater Summary

Site Bamm E-NK Ardiarde Bid 1

Coniiaien By Oa Walking

Jo D Ha| x5

Sne Locaton 3397 San Pablc Ave Emeryville Dale Compieled 30-Aug-03 10F 7
Ewg [d L3 Corttmercaa el Burfate Pafamainry Ganeral  Canatuoiian Jibndbad
Adult 1-Byve. [4-18 ers; Chropic Conatrue, & Siuite Biire e 2 &E+}) L AEs) ]
ar, BrEraging o T CabCrngEitg (31 70 W LENQIT B RSFEE- fofe e paralel B mnp F&E+] T HE=7 |
AT, Mgy tove for nuneraEn ROEe | W) J0 25 1 Woe  Lengihaf soesro-roes wma s g OW Aow N (L]
LY Bexty wigg® (kg 70 15 5 He W AmEiaT BF ey 0 ey I 1E=1 FeT]
ED Edpumire thraine. [y an 6 16 | 23 1 . A PN BEr Raghi WHE+ L]
i Avaragey tre foi smur s 4y a0 25 1 Pe Al puricyise enssaon rEE | U e
EF Expapurs freguinmy [davkisi] J50 250 180 Lo Tiscnrwnn o aferied wailalh wes 1 it [1iE]
EFs Enplisuie liaeubney fol daminl it 350 | 250
IR, T (i o wain L) 2 1 Burlezn hail Colyren Pammetem Wiy
IRy gt e o el rgedag) 100 200 50 100 [ Capdtary fond Bonnern $.0E=0
Sa e n maince arva pEsTrai) {ORAT] 5800 2023 5800 5800 h, Wi I thasinde 14E+0 [
kA S m i gy o 1 Ps Sl Bl ety 17E+0
ETeum  SorFwriiig dopcd e Wi [ havam) 2 far F 1o Segait St ZOE-2 i
EVim  Swimeming eveet fisuensy (Beeningr 12 12 12 A Bl il poiomEy | 3 4E-1 | i
Renm  Wiither Igaetice whiks Swimeing fmr gos o5 Koy Vil aiaiie mndu ity 5.7E-7 jEnesi
SAyern - Eubh BuTTESE Soe D7 Bwireming (smed) 23000 8100 K. viles |ueraalltey L1E-16 |hdy
Ry, livgeratee rpie ol e i | 0025 Lo Dhepin o groumaecnes | EaE-D LT}
Flisn Sinrianmamesd Mar i | e | 1 1 [ Bepih s e of STucked msls 6 aE~D (Ll
Lesss  Dhipth & Baes i s¥ocind moils B.AE+0 i
Complete Exposure Fatnways and Receplors Bn-sie Ofi-afie 1 Cil-aiie 2| Lans  Thickress of afesied win 0.0E+0 I
Oraundwatsr pH By B B BE+D Ia
Groundwater Ingestion None Mone None sapillary Prn ] R T |
Soil Leaching 1o Gmoundwater ingesion None None HNene B WEh I wln) CoedEr 0.3312 T €7 i
Ha Vishatuitie i coment 0ol 11 oR Q2 i
App! Suriaca waisr Expd Py
Swimming NA | Maiy) Pavanmainis Healdanris L IR ]
Fish Consumphon NA L, 6,1 A TE T T 1 HaA L2NE#1 |
Aqualic Life Protectlon NA Ay Froustitl gli0n paj NA 5 42E+3 | H~2)
Hon, . Foamilaion e HA 3 JBE+Z 6
S, ER BN i e a0 A 1 40E-3 (s
Direct Ingestion and Dermal Contact Mone L, Fraiilulayn Haesimis MNA 4 Z0E-1 [H)
Zen Srwprth ® hnniem ol thusiation slap P 4201 iy
Cutdaar Air: - - " P e, e NA 1 0OE-3 )
Faricuiates trom Suface Soils None None Mone dFP I Fleaitiipns Sflpniniis pressuie N 10Q0E-2 ipsi)
volallizauon from Sails Res./Consir. None None o, Convective ar llow thiough siab NA 2 28E-7 [ 5=
volatihzalion from Groundwater Residential None None
- Ermumsdearer Paremeinn ¥ |Linvien}
Fnaaar Alr: . . TR | wWlE T 2008 e iy [Li7]
volaulzation from Subsufface Sois Commercial NA NA Ie M gresanm il ar WITEOn rme NA {mmtyr)
Volatllzation from Groundwater Commercial NA NA, Ugw Ditatidmiiins Digty veiocTy NA {CImYs )
Yo i i vy MNA, cmrs)
Recepior Lalanis Fors Soimes e Tin-aia Cifi-ais 1 Of-she € Units) K, Sy Py ase Sorehariemm NA icms)
Groundswias rarepe NA MA WA | (A1 ] Grmrrwse grsilam Ra I8}
Soil leaxhing ¥ gEeni=mes MCeptor NA NA NA | [GU] S Wenith ol groundwater siiecE maa NA {fy
Outgoar mr indu i decenioe o] A MNA (fir Sa [Depiti 0 g i1 Scaptss e NA ity
Hatt [ERBOw GOy B il -t g uei MNA 1)
Myl Haalih Ak Vil Insdiisanl  Comulitie Twcar  FISEmsm siganis parton in watnr-bemnng unit NA -}
TH Tagel R [y LB faiegens | T 1# PHi  Giunchesier 5H NA -}
R, Targe Wia |zfaes © cpimnngena| | EE Budagmddinm fnnsdemd Na
THE T rgin Pl Cucta |noo-Zarinagem fEl) o8- EHE
[Wadeiing Gpiices Tranapor! Parameters Of-site 1 Offane 2 Of-cne 1 OFsseZ  fnhe]
[ RHGA sar Tim J Laler i Ormsn tfmains Tommepmt | (st hgesge ool lapaneg O |
Chigioee @i scxabdannn sons Sarlpce § vussiiaoe moous o, L oisgting diapireiy HA A [ R 1)
ot wirish i winy e denrtins B Bhisge ) model oy Fraviyyev s dapar gy iu ey Ha i 1y
Sul Racking model WA o, Wizl i peinly [ Bl Wik, red 1)
Uw §0# RenafEn irosbel | BRI br machain? LY Laterod Liiaysess & T pas Hpb iz Ceiaca) Ay whge 0 1 Ehiteline S it
Bir @uutaish Ry Hi oy Trasvurne ginperyion noefMoient il i Wik Pl ()
R0y ety ik -2 heskon Fachir i 9; Wz ok g eqniticen [ o bk Hih ()
ADF  Mrdlipindon dacun [y Py [Ty i i
BaHice Wades Fatarmatary Of-nite 3 Fltiday
NOTE NA = MNolappicabe [ = Bty wee Mire @R B
W Wigth of GW plume al SW discharge NA (L]
B Trickness of GW plume a: SW discharge NA im
Urw  Groundwaler-to-suace water duumen laclo NA




Building 1
RBCA Too! Kit for Chemical Releases, Version 1 3a
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
CUTDOOR AIR EXPOSURE PATHWAYS B [CHECKED IF PATHWAY 15 ACTIVE)
SUBSURFACE 50ILS (6.4 - 6.4 ):
VAPCR INHALATION 1] Sowrce Medium 2) NAF Value (m g 3y Expesure Medium
Farsptar Oubdanr Ay POE Cont. {mgim=3) (1} 7421
T Cfaing 1 Off-gie 2 N o Dif-gite 1 Offeite 2
Soll Cong Ce-aite'(a ) -fr) (o) Cnta 16 1) (o fi) (G
{mg Mgl Froe i . J
Consiituents of Concern Residental hone Nons Rasidental MNone Nona
Benzene 0000 | 2BE1 NA | = : =
Toluene GAE-1 | NA | 2 e S _—
Ethylbenzene | 22E+0 | NA | 0| — =
Aylene (mixed isomers) 8.6E+0 NA ) —— ) ) .
Methyl -Butyl ether | 25E-3 . L R | I B
MNaphthalens 1.7E-1 MNA
|

| NOTE MWAF = Natwral attenuation fector  FGE = Point of exposura |
Site Name: SNK Andante Bid. 1 Oate Complated: 30-Aug-03
Site Location: 3992 San Pablo Ave. Emeryville Job 1D 8401205

Completed By: Dai Watkins
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1 3a

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

{OUTDOOR AIR EXPOSURE PATHWAYS | |

SUBSURFACE SOILS (6.4 - 6.4 ft):

VAPOR INHALATION {cont'd) 4] Exposurs Multipliar 5 Avetage Inkaiaton Exposure
[EFsEDWATEIES) qumiliess) Concentration jmegrd) 3] % o)
! OM-gita 1 OHt-gito 2 T ; CHi-site 1 Off-nite 2
Cin=sife {0 1) oy o Orisite [0 f) o1 i# i
Hesidantin ' Nona g dantigl Tt g
Constituents of Concarn agcarl feors i Rasident 1 Neng
Benzene S 4.1E-1 L .
Toluene 9.8E-1 R R -
Ethylbenzene _8BE1 | | - ) B
Aytene (mixed isomers) 9.6E-1 | Ll || I | —
Methyl t-Buty| ether | 98E1 R —— I
Naphthalene a.RE-1
| MOTE: AT = Avaraging time (daye) EF = Exposura frequency {daysfyr) ED = Exposure duration (yr) ]
Site Name SNK Andante Bld, 1

Date Completed: 30-Aug-03
Site Location: 3992 San Pablo Ave Emeryville Job ID. 9401, 205

Completed By. Dai Watkins
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Building 1
REBCA Toel Kit for Chemlcal Releases, Version 1 3a
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS W ([CHECKED IF PATHWAY 15 ACTIVE)

GROUNDWATER: VAPOR Exposwe Concentration

INHALATION 1) Scurce Medium 2) NAF Value (m"3/L) 3) Exposure Medium

Receplor Quideor Air POE Cone  (mg/m*®3) (1)1 (2)
. Off-site 1 Off-sile 2 . Off-sile 1 Off-site 2
Groundwater Snssitey(@) 0 ft) (0 ft) On-site (0 fi 1) (0 i)

Consthusnts of Concern Cone. (mei) Residential None None Residential None None
Benzene ” e 1.5E+0 1.3E+6 N 1.2E-6 | B

Toluene | T 24Ev0 | 13E+s = | 1sE6

Ethylbenzene | T3E 1BE+6 | | 48E7 |

Xylene (mixed isomers) 37E+0 15546 — | 25E%

Meti]){l_t-Bu’gylither N 1 L4E-2 1 9E+5_ — o L 3 9E-7 e =

Naphthalene 1.4E-1 2.0E+6 §5.9E-8 .

|

| NOTE MNAF = MNatural attenoation factor POE = Point of axposure _-l

Site Name SNK Andante Bid 1 Date Completed. 30-Aug-03
Site Location; 3992 San Pablo Ave Emeryville Job 1D: 9401 205
Completad By. Dai Watkins

Page 22 of 32



G O T EE N B T R A O S B B BN S D TE EE e
Building 1

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

QUTDOOR AIR EXPOSURE PATHWAYS I
GROUNDWATER VAPDR

INHALATION {cont'd) 4) Exposure Multiplier 5} Average Inhalalion Exposure
(EFXEDN¥(AT£385) (unitiess) Concentration {mg/m#a} (3) X (4)

On-site (0 ) Of{;g ' Or(fés'r:‘; 2 On-site (0 fy OT;;'; ! 0%52')3 2
Conatituents of Concern Rssidential None Noneg Residential None None
Benzene 4 1E-1 b = — ~4.8E-7 == -
Toluene  S.6E-1 S | 17E-68 |
Ethylbenzene a  9.6E-1 - — 4.4E-7 =
Xylene (mixed Isomers) 9.6E-1 o | 24E-8 | =
Methyl t-Butyl ether 9.6E-1 - - 3.7E-7 —
Naphthalene 9.6E-1 6.7E-8

NOTE: AT = Averaging ima [days] EF = Exposure frequency (daysiyr)

El = Expasure duratian (yr)

Site Name SNK Andante Bid 1

Site Location: 3882 San Pablo Ave Emeryvlille

Completed By Dai Watkins

DCate Completed: 30-Aug-03

Job (D: 9401 205
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1 3a

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
ECIUTDUGR AlR EXPOSURE PATHWAYS J
TOTAL PATHWAY EXPOSURE (ma/m*3)
(ST AWErape BEpIOSUre contcentrations
Frovn dodl 3 grovendwaer routas.|
e Off-gite 1 Off-site 2
Cheniam {0 ) fa )
» Consirsstion )
Constituents of Concern Risideniisl Warker Mane hone
Benzene == _ | 4BET | o
Tolueng — _V7EE | S ——— =
Ethylbenzene 4467 | ———
Xylene (mixed isomars) 24E-6 — -
Methy! 1-Butyl ether | 37E7 = —
Maphthalene §.7E-8
[ ]

Site Name: SNK Andante Bld 1
Site Location: 3692 San Pablo Ave
Completed By: Dai Watkins

Emaryville

Date Completed. 30-Aug-03

Job 1D 9403205
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Building 1

RECA Tool Kit for Chemical Releases, Version 1 3a

TIER 2 PATHWAY RISK CALCULATION

|DUTD-D-DR AlR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE) ]
CARCINOGENIC RISK
(1) EFA (2} Total Carcinagenic [3) Inhalation (4] Indlvidual TOC Rigk
Carginogenic Exposure jmyim*3) Linit Rigk {2y a3} 8 1000
Clasaification : Of-aite 1 Off-sitn 2 Factor 2 Oit-5ita 1 Cift-site 2
Cin-site (0 R} (i 0 1) [T Cn-sie {0 1) o n [
Constniction A 1 . Consimncion .
Constituents of Concern mREaie Wiariey hipn Pone Residential Workar Mone Hone
Benzene = A | 48E7 | 000 ] 0000 | B3E6 | 40E-9 i - _
Toivene | D S [N ] — = = ~
Ethylbenzene 2 - - = L ] .
Kylene (mixedisomers) | O | = = = S = = == = 5
Methyl t-Butylether | - PR | Sy— S| | [ —— E— -
Maphthalene o
Total Pathway Carcinogenic Risk= | 4.0E-8 | | | |
Site Name: SNK Andante Bld. 1 Completed By: Dai Watkins Job ID 9401 205
Site Location: 3992 San Fablo Ave Emeryville Date Completed: 30-Aug-03
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Building 1

RBCA Tool Klt for Chemical Releases, Version 1 3a

TIER 2 PATHWAY RISK CALCULATION
IﬂuTDCIGR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE) I
TOXI|C EFFECTS
(5) Total Toxicant (6) Inhalation (7) Individual COC
Expogure (mg/m*3) Reference Hazard Quotient (5)/ ()
Off-site 1 Qf-site 2 Caone (mg/m*3) Off-site 1 Off-sile 2
Cn-site (0 /) 0 ) © fy Cn-site (0 fl) (0 i} o)
Caonstitluants of Conicern Residential COS\"S;;L;::‘IDH MNone Mone Residenlial Cour’l\:’s;xgtrion None None
Benzene 11E6 0 === | 6O0E-3 | 18E4 | = _
Toluene 1.7E6 | ———— 4.0E-1 | 44E6 ===
Ethylbenzene | 44E7 | 1 1 10E+0 44E7 | I B
Xylene (mixed Isomers) 24E6 | _ . 70840 | 35E-7 | _ B
Methyl t-Butyl ether | 37E-7 ) - 30E+D C1z2e7 B
Naphthalene 6.7E-8 | 1.4E+0 4 8E-8
Total Pathway Hazard Index = | 1.9E-4 | i | |
Site Name. SNK Andante Bid. 1 Completed By: Dai Watkins Job ID 9401 205
Site Locatian: 3992 San Pablo Ave Emeryville Date Completed: 30-Aug-03
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Building 1

RECA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

1OF3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

LINDDUR AIR EXPOSURE PATHWAYS B (CHECHED IF PATHWAY IS ACTIVE) ]
SOILS (6.4 « 6.4 ft): VAPOR
INTRUSION (NTG ON-SITE BUILDINGS 1} Source Meadkum 2} NAF Value jm kg 3) Exposure Medium 4} Exprrsure Mulliplier &) dwarage Inhalaticn Exposuns

Redepior Indoo An POE Qonc, fmgiee 3] (1)1 L) |EFREDNAT IR dumbigsn| Cancaniraton dmaaee3) 3K id)]
Caonstituents of Concern Sall Canc (mghgh Commercial Commarciol Comnimancial Commercal
Benzene 2.8E41 _ NA [ S === ———=
Toluene | B4Ed | NA 0 ] - 88E1 — =
Ethylhenzene 2ZE+0 NA S - 6EE1 i
Xylene (mixed isomars] 9.6E+0 1 P& . g8+ ] B
Mathyl t-Butyl ethar N 2.56-3 1 W& N §.EE-1 —— =
Maphihalens 1.7E-1 & 6.8E-1
| MOTE AT = Averngng time (daya) EF = Exposure frequency [daysyr] ED = Expogung duration (yr) MAF = Nalural anenustion bEcioe POE = Point of sxposyure ]
Site Narme. SMK Andanie Bid. 1 Date Completed. 30-Aug-03
Site Location: 3992 San Pablo Ave Emeryville FUTTE (o T B |

Completed By Dai Walkins
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Building 1

RACA Teal Kit fot Shemical Releases, Varsion 1.3a

RBCA SITE ASSESSMENT

20F3

TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[INDOOR AlR EXPOSURE PATHWAYS

B (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR INTRUSION

Expasure Concentraiion

INTO ON-SITE BUILDINGS 1) Source Madium 21 NAF Valkue jmar) 3] Exposure Medium 4} Exppsura Muttiplisr 5) Average Inhalaton Exposure
Harnpits wdoce Aut POE Cone. (maim™31 (1)1 [T) (BEFSECVIATSI8E] urdicssl Goncentration (mg/m=3) (3) X {4)

Constituents of Concern Groundwater Conc. imgl Coummseas| Commercial Coamnmaecal Camrmgesal

Benzena - 1.5E+D 4.1E+4 J.EE-5 2 4E-1 B.9E-6

Toluens 24E40 | 47E+a 57E-5 i 68E-1 38E-5 _

Ethylbenzene 7.AEA 4 0Eeq 1.5E-5 —] 6.8E-1 _1.0E-5

Xylane (mixed isomers) — A7ER 4.7E+4 B B 8.0E-5 6.8E-1 ~ 54E5

Methyl t-Butyl ather 74E-2  50E+a 1.5E-6 I 6.8E-1 1,0E-6

Naphthalene 14E1 1.3E+5 1.1E-6 6.BE1 _T4E7 B

i NOTE AT = Avevaing fime (days) EF = Expogusrs fraguency (daysyr] ED = Exposure duration {(yr) MAF = MNatural atianuaton (acior POE = Poinl of exposure

Siie Mame ShiK Andante Bid. 1
Site Location 3992 San Pablo Ave Emenyvilie
Completed By Dai Watkins

Date Complatad- 30-Aug-03
JobiD 9401 205
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Building 1

RBCA Tool Kit for Chemical Releases, Version 1 3a

REBCA SITE ASSESSMENT

FOF3

TIER 2 EXPOSURE CONCENTRATION AND [NTAKE GALCULATION

INDOOR AIR EXPOSURE PATHWAYS

TOTAL PATHWAT EXPOSURE (mg/im=~J]

{Sum average expsosure coacentrations
P add wivef (oot oL

Consfituents of Concern Coimimiarisl

Benzens — e R - - oy B _
Toluene _— . _ SPES
Ethylbenzene M _MOES5 0
Aylens (mixed lsomers) _S4ES 000000
Malhy| Bty sthir — L
Naphihalsne 7T 4E-T

Site Name: SNK Andante Sig
Sile Location’ 3992 San Pablo Ave Emeryville
Completed By Dai Watkins

[Cgte Compladea 30-Aug-03
Job 1D 2401.205
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Building 1

RECA Tool Kit for Chemical Releases Version 1 3a

TIER 2 PATHWAY RISK CALCULATION

INDODOR AR EXPOSURE PATHWAYS

B (CHECKED IF PATHWAYS ARE ACTIVE)

CARCINOGENIC RIgH

[1) EP#& 2] Tofal Carcinbgenic (%) Inbalation (3} Individuat COC
Carcinogenic Exposure [mgmel) Lindt Figk Faalor Risk 2w ()= 1000
Constitvents of Cancarn Classifieation Commetgial {uim* a1 Commsrcial
Benzene e A BO9ES e TAE-B
Toluene - - t ==
Ethylbenzene i o :_ o C
Xylene (mixed isomers) === i o
Methyl t-Butyl ether I =—— —— —
MNaphthalens D - I =
Total Pathway Carcinogenic Risk = | 7.4E-8

Site Name SME Andanta Bid, 1

Site Location 3992 San Pabla Ave Emeryvilie

Completed By Dai Watkins

Date Compieted. 30-Aug-03

Job ID: 9401 205
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Building 1

RBCA Tool Kit for Chemlcal Reisases, Version 1 3a

TIER 2 PATHWAY RISK CALCULATION

[INDODR AIR EXPOSURE PATHWAYS

B (CHECHED iF PATHWAYS ARE ACTIVE)

TOMIC EFFECTS

18] Testal Tozicant [&} Insatation (T} Individusl COC

Expisura jmga i Aaference Concenirstion Harard Chuctimn ()8
Constituents of Concern Commercial |gim ey Comimaenciad
Benzene — 28BS | GoES 42E3
Toduena | 3.8E-5 4.0E1 8.7E-5
Ethybenzene | 1.0E-5 __ VLOE+D . 10ES
Xylere (mixed isomers) | 54E.5 __TO0EY TBES
Malhyl t-Butyl ether | 1DEE 30E«D 1| 2@ 34ETF
MNaphihaieng T4E-T | 14E+0 2. JE=7

Total Pathway Hazard index = | 4.3E-3 |

Site Rlmme: SME Andanbe B 1

Site Location 3992 San Pablo Ave Emeryviiie

Completed By Dai Watkins

Date Complated  30-Awg-03

Job ID. 9401 205
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Building 1
RBCA Tool Kit for Chemical Releases, Version 1.3a
RBCA SITE ASSESSMENT Baseline Risk Summary-All Pathways
Site Name. SNK Andanta Bid. 1 Complatad By: Dai Walkins
Site Location: 3992 San Pablo Ave. Emeryville Date Completed: 30-Aug-03 Tof1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Individual COC Risk Curmulative COC Risk Risk Hazard Quotient Hazard Index Toxicity
EXPOSURE Maximum Target Total Target Limit(s} Maximum | Applicable Total Applicable Limit(s}
PATHWAY Value Risk Value Risk Exceedoed? Value Limit Value Limit Exceeded?
OUTDOOR AIR EXPOSURE PATHWAYS
Complete: 4 0E-9 1.0E-6 4.0E-9 1.0E-6 O 19E-4 2.0E-1 1.9E-4 2.0E-1 O
INDOOR AIR EXPOSURE PATHWAYS
Complete: 7 AE-B 1.0E-6 7.4E-8 1.0E-6 O 4 2E-3 2.0E-1 4 3E-3 2.0E-1 O
SOIL EXPOSURE PATHWAYS
Complete: NA NA NA NA O NA NA NA NA O

GROUNDWATER EXPOSURE PATHWAYS
Complete: NA NA NA NA O NA NA, NA NA O

SURFACE WATER EXPOSURE PATHWAYS
Complete: NA, NA NA NA | | NA NA NA NA O

IC RITICAL EXPOSURE PATHWAY (Maximum Values From Complete Pathways)

74E-8 | 10E-6 7.4E-8 1.0E-6 O 4263 | 2061 4.3E-3 2.0E-1 a
Indoor Air Indoor Air Indoor Air Indoor Air
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Corrective Action Report: Andante Project, Emeryville, CA. Volume II: Health Risk Assessment

APPENDIX II-E

Health Risk Assessment Building 2-A

SJC



Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA Tool Kit for Chemical Releases
Version 1.3a © 2000

Main Screen
1. Project Information

Site Name: |SNK Andante Bld. 2A

Location: |3992 San Pablo Ave. Emearyville

Compl. By:|Dai Walkins

Date:|30-Aug-03 | Job ID:{9401.205
2. Which Type of RBCA Analysis?
© Tier1 © Tier 2
lll'\
C_;.Z‘:z,,:;.
xX —

Ganaric Values
On-Site
Exposura

Site-Spacific Values

On- or Off-Site Exposure

- 3. Calculation Options

Affects which input data are required
Baseline Risks (Forward mode)

L] RBCA Cleanup Standards (Backward mode )

~ 5. Commands and Optmns

| Print Sheet .

4. RBCA Evaluation Process

Prepare Input Data

Dals Gomeies? ¢ B-jjos. B 1o) Review Output

WL Exposure Pathways Exposure Flowchart

+

Constituents of COC Chem. Parameters

| Concern (COCs)
‘* i Input Data Summary
’ BC Transport Models
i ; User-Spec. COC Data...
mo Soil Parameters
Y Transient Bomanico Analysis
i &
o GW Parameters Baseline Risks...
+

e Air Parameters Cleanup Standards...

21

New Site | 5 Load Data...

Save Data As... f Quit

Set Units 7 Custom Chem. Data... |  Help
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Exposure Pathway ldentification
1. Groundwater Exposure '

: Groundwater Ingestion/
' A Surface Water Impact

@M Receptor | None E E ﬂ
:a Type: | Cn-site | | Off-site1 | | Off-sitad

Distance io GW receptors

0 , _ ()
. On-site : _-.'I1I-¢':I_~.' i 2

O

. .
[l

Enter AP Critena |

Direct Ingestion

and Dermal Contact
- No oif-siia

2. Surface Soil Exposure

Receptor MNohe
Type:

On-site FECRpinm

[

Date

Volatilization and Particulates

J0-Aug-03

3. Air Exposure

e ¥) to Qutdoor Air Inhalation
X A ~ Receptor ; Res. Tl | v v
E—— Type: | Off-site1 | | Off-site2

()

C gy

Consiruction worker
[+] Affected Solls—Valatilization to Ambient Outdoor Air
[4] Affected Groundwatar—Vnlatilization to Ambient Outdoor Alr
] Affected Surface Soils--Particulates to Ambient Outdoor Air

Volatilization to

¢ 4 Indoor Air Inhalation
—— T Receptor @™ ¥ No aif-site
Type: | On-site rECaptons

L

[+] Affected Soils--Volatilization to Enclosed Space
(4] Affected Groundwater--Volatilization to Enclosed Space

4. Commands and Options
Main Scrg@l Print Sheet || Set Units

%

_Help

Exposure Flowchart

B0 Exposure Factors & Target Risks

Page 2 of 31
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Building 2A
RBCA Tool Kit for Chemical Releases, Version 1.3a

Site Name K Andante Bid, 2A

Exposure Factors and Target Risk Limits
1. Exposure

vz, Emeryville

Parameters Residential Commercial JEEA

Age Adjustment? Adult  (Age 0-6) (Age 0-16) Chronic Cénsiiu |
Averaging ima, cartinogens (yr) 70 2. Risk Goal Calculation Dptions
Averaging tims, non-carcinogens (yr) 30 25 l [ 1 [ O Individual Constitiuent Risk Goals Only
Body weight (ko) 70 15 35 70 ' ® Individual and Cumulative Risk Goais
Exposura duration (yr) 30 G 16 25 1
Exposure frequancy (daysiyr) 350 250 180 I
Dermal exposure frequency (days/yr) 350 250 ||| 3. Target Health RlSki;ImItS =
Skin surface area, soil contact {cm 2) 5800 l | 2023 5800 | l 5800 I Individual  Cumulative
Soil dermal adherence factor (mg/cm?/day} 1 Target Risk (Class A/B carcins.) 1.0E-6 || 1.0E-6 |
Water ingestion rate (L/day) 2 [ 1 Target Risk (Class C carcinogens) 1.0E-6
Soil ingestion rate (mg/day) zlf 100 || 200 | 50 || 100 | | | Target Hazard Quotient 2.0E-1 |
Swimming exposure time (hrfavent) 3 . Target Hazard index I 2.0E-1
Swimming event frequency (eventsiyr) 12 1z [§ 12 [ . 4. Commands and Options
Swimming water ingestion rate (L) - ] 0.05 0.5 et | : R atumusum Pathways |
Skin surface area, swimming (cm”) [“]l 23000 ] B160 (‘) — —_— =l
Fish consumption rate (kg/day) 0.025 ﬁ | Use Default FrmtthL I
Contaminated fish fraction {unitless) 1 | Values ol

Help

Page 3 of 31



Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a
SNK Andante Bid, 24 NEHE ARG Commands and Dpﬁﬂnﬁ

Site Name

Location 2 San Pablo Ave. Emenyville Date: 30-Aug-03 BT . 5 :
I:r:-r:r-' IF!':J Dai '"1:|'?E. e = E;:—r : SCLEE I1 [ F.r"_“ Shgat ]( P J
Source Media Constituents of Concern (COCs) el
= aouit's
Selected COCs Representative COC Concentration - Law )

COC Sefect: | Sertlist  (7) Groundwater Source Zone Soll Source Zone Viie F

( Add/insert | 1[ Top | [ﬂ'fl_"p_;‘ | Enter Directly | [ mO Enter Site E‘-‘alaj [_ Enter Directiy ][l O Enter Site Data | ; _?

[ Delete | I Bottom | [ MoveDown | = = | e

= Eh " . note (ma'kg) nafe
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Transport MOdEIing Options Site Name: SNK Andante Bld. 24 Job 1D

Location: Date:
1. Vertical Transport, Surface Soil Column Compl, By: Dai Watkins
Outdoor Air Volatilization Factors '
(O Surface sofl volatilization model only :
@ Combination surface soil/lJohnson & EHtinger models m
Thickness of surface soil zone 1.66 |(f)
O User-specified VF from other model | Ener YF Valus
Indoor Air Volatilization Factors o
® Johnson & Ettinger model e
O User-specified VF from other model Emar WF Wialugs O
®
)
[a : — [ Editer Blscily |
=7 N S
O
Q Fntzr DAF Vajues
(2
N
O oteet  orece 4. Commands and Options =
O Ll LODE0I(D Main Screen Print Sheet Help
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics

Hydrogeology General Case Construction
Depth 1o water-bearing unit .68 {ft}
Capillary zone lhickness {ft}
Soil column thicknass {ft)

Affected Soil Zone
Depth to top of affecied soils 666 {1t}
Dapth to base of affected solls 6.66 {ft)
Affected soil area 2640 2640 |(fh2)
Length of affected sail paraiiel to 235 235 |}

assumed wind direction

Sail
Column

Water-
Bearing
Lirit

. Andante Bld

Pablo Avae. Emeryville

or Caloulate
Total porosity
Valumetric water contant
Volumetnc air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zona thickness

Partitioning Parameters
Fraction organic carbon
Soilfwater pH

3. Commands and Options

Job 1D
Ciate: 30

Vadose Zone  Capillary Fringe

L [
or
0.3412 {-)
0.275 0.3312|(-)
m h(‘)
1.7 {kg/L)
57E-7 (emis)
T1E-16 {(ft"2)
5.0E+0 {ft)
o
0.02 (-
6.8 (-

Main Screen

i Set Units |

Use Defaull
Values |

Print Sheet

HEE
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Building 2A
RBCA Tool Kit for Chemical Releases, Version 1.3a
" - g . aile Name;: SNK Andar id. 2A JobiD: 9401.205
Slte-SpeCIflc Alr ParamEters Locaton i 0 Ave. Emaryville Lale: 30-Aug-Ud
1. Outdoor Air PathWay = Compl. By: Dai Watkins
or
Air Source Zone
Air mixing zone height 6.56 (ft)
Ambient air velocity in mixing zone 10.56 (ft/s)
2. Indoor Air Pathway = m
Building Parameters Commarcial .
Building volumel/area ratio _ _ 10 {ft) W
Foundatlion area 2640 |(fi*2)
Foundation perimeter _ 212 |(R)
Buildirig air exchange rale _ || 1.4E-3 [(1/8)
Deapth to bottom of foundation:slab . 042 |(ft) e )
Convective air flow through cracks lnﬂ (ft"3ls) L :}_ggp'lman_ds aqd Op!iﬂ'ls
Foundallon thickness D42 (ft) :
Foundation crack fraction 0.001 () Main Screen Use Dafaull’ Print Sheet
Volumetric water content of cracks 012 \(-) _ _ - .,_,am;%
Volumetric air content of cracks 0.26 (- L Set Units | Help
_Indoor/Outdoor differential pressure 0.01 (psi) . -
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Building 2A

RBCA Tool Kit for Chemical Releaseas, Version 1.3a

Commands and Dptluns = Site Name: SNK Andante Bid. 2A Job ID: 9401.205

| 9 T e & Location: 3992 San Pablo Ave. Emeryville  Date: 30-Aug-D3
ri,_.ﬁpREturn, i “_ftint Shﬂﬂ‘t } _____ Compl. By: Dai Walkins
Groundwater Source Zone Concentration o
Calculator (| Paste | _ [ _s5%
| Defaults | Estimated | Mean Option )
Detection Mo.of No.of Distribution Max. Mean UCL on
Limt  Samples Detects of Data Cone. Co nc. Mean

| | [ (mgi) | (my I
1.5E+0 NA
24E+0) 2 NA

f-3E-1 . MNA

Benzene 5.0E-4
Toluena | 5.0E4
Ethylbenzene 5.0E-4
Xylene (mixed isomers) 1.0E-4
ethyl 1-Butyl ether 5.0E-4
Naphthalene 1.0E-2

3.7E+0 3.7E+0  NA
74E-2 TA4E-2  NA
14E-1  1.4E-1 NA
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Enter Analytical Data from

Groundwater Source Zone

(up to 50 Data Points) Analytical Data

1 2 3 4 5 =3 [ g 9 10 11 12 13
ID| 30S-40E | i

Date| 15-May-03 | | |

(mglt) (mgd) (mgh)  (mgl) I (mgt) (mgh) _(mgl) (mgh) (mgl) (mgl) (mgh) (mgl) (mgi)
1.50E+0

L | !
2.40E+0 ' ' -
7.30E-1 | ]
3.70E+0| .

7.40E-2 !
1.40E-1 |
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Enter Analytical Data from
Soil Source Zone

{up to 50 Data Points) Analytical Data
1 2 3 4 5 5] 7 8 ] 10 11 12 13
ID| 60S-0E | B0S-20E | 60S-40E | 60S-60E | BOS-OE | BOS-20E | BOS-40E | BOS-60E | 100S-OE | 100S-20E | 100S-40E | 100S-60E | 1155-60E
Date| 9-May-03 | 16-May-03 | 16-May-03| 13-May-03 | 19-May-03| 13-May-03 | 23-May-03 | 23-May-03| 5-May-03 | 19-May-03| 21-May-03 | 22-May-03 | 22-May-03
_(mg/kg) (mgkg) (mokg) (mokg) (mghkg) (mgrikg) (mghkg) (maikg) (mghkg) (moikg) (mgrkg) (mglkg) (mg/kg)
3.40E+0 ND 1.20E+1| ND | ND MO ND ND | ND ND | ND | ND ND
2.00E+1 ND 1.20E+1 ND ND ~ ND ND ND | ND ND ND ND ND
2.20E+1| ND [2.80E+1|8.00E+0| 6.80E-3 | 8.10E-1 | ND ND | ND |350E2 ND | ND |2.30E2
1.20E+2| ND [1.40E+2[3.70E+1| ND |240E+0| ND ND ND | 7.40E-3 ND ND | 3.40E-2
n/a nfa | nla nfa nfa nfa nfa n/a ND n/a nia n/a 4 ~nla
nla nia n/a na | nla nla n/a n/a n/a nia n/a n/a n/a
Page 11 of 31



Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Analytical Data
14 15 18 17 18 19 20 21 22 23 24 25 26
120S-0E | 120S-20E | 1205-40E | I { ' | |
5-May-03 | 15-May-03 | 16-May-03 [ . | | | |

(mg/g) fmﬁgg} i’mﬂggl _(mg/kg) I (ma'kg) (mg/kg) I (mg/kg) I (matkg) I (mokg) (mgkg) (makg) (mgkg)  (mgrkg)
| | | I

ND .
ND ND ND : | - |

ND ND |3.20E+0 : i

ND ND ND | o
ND n/a nfa | ,

ND nia n/a = B
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Building 2A
RBCA Tool Kit for Chemical Releases, Version 1.3a
E P th FI h rt Site Name K Andante Bid. 24 D: 9401.205
xposure Pathway Flowcha e e T e
| - j — — o 3 an Pablo Ave. Emenyville Date: 30-Aug-03
al Watkins
Source Media Transport Mechanisms Exposure Media Receptors
On-site Off-site1 Off-site2
Affected -
Surficial None NA NA
Soils
Atmospheric
Di sparslu" = Qutdoor Air:
Air Res./Constr. #VALUE! #VALUE!
'_""v latilizati = inhalation of Vapor ot
' IR — Enclosed and/or Particulates 0y
Space Commercial NA NA
Affectad pa
Subsurface Accumulation
s > None None None
-
Affected —
Groundwater
NA NA NA
-

( SOURCE |mEzmrmzrimp ( RECEPTOR |~ [CommandsandOptions

| Main Screen || Print Sheet || Help
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Building 2A

RBCA Tool Kit for Chemicat Releases, Version 1.3a

CHEMICAL DATA FOR SELECTED COCs Physical Property Data

Ditfuslon tog (Koc) or Yapar
Molecular Coefficlants lop{Kd) Henry's Law Constant Pressure Solubliity
Weight In alr In water @20-25¢) @20-25C) (@20-25¢) @20-25C)
CAS [g/mola) [em2ie) [em2s) log{LXxg} {aim-m3) L (mm Hg) {mgrL) neld Hase
o il Higimeiad true [ ol Dialy [ Disink Fiet pariition vl iatilthinaa | 4. o v [t ] D raf
Benzene 71-43-2 A 781 PS | BBOE0? PS | 9BOEDE PS | 177 Kot PS | B55E03 228601 PS | 952E401 PS5 | 1756403 PS . ] 3
Tolugne 108-88-3 A 924 5 | BSOE-DZ A | 940E06 A 213 Koc A | B30E0d  260ED1 A | 3.00E+01 4 | S515E+02 29 g . e
Ethylbenzene 100-41-4 A 1062 PS | 750ED2 PS | TEOE-0B PS5 | 256 Koc PS5 | 788E-03  d25E-01 PS | 100E+01  PS | 169E+02 PS - 2 = |
¥ylane (mixad isomers) 1330207 A 106 2 § | 720E02 A | B50E06 A 238 Ko A | 703E-03  290E01 A | TOOE¥O0 4 | 1888402 5 - = 5
Maftl 1-Badyl ether | 1634044 O B8 146 5 | 792E02 6 | S41E05 7 108 Koo A | 5T7E04  238E02 - | 24DE+02 . | 4BOE+04 A | 2 i
Maghihaiana 91.20-3  PAH 128 2 PS | 590E¢2 PS5 | 750E06  PS | aag Koc PS5 | 483E04  199E-02  PS | 230E01 PS | 310E+01 PS | - - 3
Sito Mame: SMNK Andands B 28 Compieted By. Dal Watkins Job ID; Be01.205
Site Locaion 3892 San Pablo Ave. Emaryvifle Date Completad. 30-Aug-03
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

CHEMICAL DATA FOR SELECTED COCs

Toxlcity Data

Halsrence Doss Rafarence Canc Siope Fuctors Undt Kisk Facior
Impigiday) gl ) g agranyy Agdma)
fmaykpiey) 1 mpfgrday) EPA Walght Is
Cral Darmal Inhaladion Cirnl D Ihalatian aof Canstttuent
G attnd RID:_ara raf R0 dermal RIC bl el 5F ol rel  SF_derras rel _ URF_inhai fiel Evidance Cwrci nkc T
|Banzene 3 0DE-03 R - - 5 95E-03 2 90E-02 PS 2.99E-D2 TX 8 29E-06 PS A TRUE
[Totuens 2D0E01 AR| 1B0E-01  TX | 400ED1 AR - =il 3 ' D | FALSE
Ethvibanzene 1.00E-01 PS 9 70E-02 TX 1.00E+00  PS - D FALSE
I—J(TImu {mixad isosrears) 200E+00 AR | 184E+00 TX | 7O0EHO A - - _ b | FALSE
Methy| t-Butyl athar 1 00E-02 31 8.00E-13 TX 3 DOE+D0 R - - - FALSE
|Maghthalena 400501 PS | 35BE-01  TxK | 140EX0 PS - D FALSE
|

Siln Narmw SNK Andamts Sid 2
Sita Location: 3882 San Pab
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Building 2A

RBCA Tool Kit for Chemical Releases, Varsion 1.3a

Tima-Walghted Aquatic Life Biocons
Maximum Avarags Workplace Prot. Critera saniration
Gontaminant Level Criterla Factor
Cansiitieni ML gLl mf TWA imgmnd) rul ACL pmgill el [Lewsthgfian
Benzens 5.00E-03 52 FR 25650 3 25E+D0 PS . . 1286
Tolueng | _1.00E+00 56 FR 3526 (30 Jan 91) 1.47E+02 ACGIH - . 70
Ethyibenzens T.0E-01 56 FR 3526 {30 Jan 51) 4 35E+02 Fs = - 1
Hylene (mixed isomers) 1 00E+01 56 FR 3526 (30 Jan 51} d.34E+02 ACGH - - 1 =
| Mtamd 1-Butyl-ather . - & 00E+01 NIOSH - - i
Maphihalene - . 5 Q0E+01 Ps . . 430

L -
Sin Mame: SMNK Andanks Bl 2
Site Location: 3392 San Pab

Page 16 of 31



Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

CHEMICAL DATA FOR SELECTED COCs

Miscellaneous Chemical Data I

Darrmul Wntar Darmal Parmanbllity Duis

Relativa Darmal Lag tima for Crilleal Relaitvwe Waler/Skin Datactian Limits Half Lite

Absorp. Parmeabllity Darmal Exposure Contr of Derm  Derm Adsorp Grounthwatar Soll {First-Order Decay}

Factor Coeff. Exposure Time Parm CoeH Factar {maiL} {mglkg) {days)
c i L fumiiiess) emim] fhry {Rrk fumitlnes] pomdavani) e il rd S iuarm e u Ll
Barzena a5 0021 ¢ 26 063 013 7 3E-2 D a 002 5 0.005 5 720 720 H
Touene 0s 0045 a3z 077 0054 1.6E-1 7} 0.002 S 0.005 s B 28 H |
Ethylbenzens 05 0074 [EL 13 014 27E1 C 0.002 B a.005 5 228 228 H |
| Xybang (misnd oo 05 008 039 14 016 2081 D 0005 s 0605 5 | 160 360 H
Metty! 1-Butyl ether 05 F : . - . E c . . 380 180 H |
Naphthalene D05 0 069 053 22 o2 2.7E-1 D 001 32 001 3 258 258 H

Hilm Mama: SN Andants Big. &
=48 Locabon: 3942 San Pab
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Building 2A

RBCA Too! Kit for Chemical Releases. Version 1 33

REBCA SITE ASSESSMENT

Input Parameter Summary

Sl Mame SRR Andanie B 28,

Caomplated By Dal Watking

Jan MY GEDY 205

Site Location 3962 San Pabio Ave. Emeryville Dale Compleied: 30-Aug-03 10OF 1
[ Exponars P Ansidanial Cammarzinithiuntial Burfagea Parsineinrs Canstruction ]
Ailul [iE =] pE- XU Capmniy Eanuitus - SOuTEN Pot dTee LR LAE+] | ]
AT, Avraging e kor CiTonOgER () 70 w Length of sespri-zon @iua garaiiel 10 wind 2 4E+2 Falsg i
AT, e e - Cisinngee |y a0 25 1 Wo  Length of sure-gone ams parsis) 1o GW Now NA | ™
Bw Bty weaigt (g} 0 i » 70 U Amblerl ai seitsidy i maming erine 11E+1 i
ED Exposisy Surstan () a0 L] in 25 1 By Air mixing S hisigin B RE+Q i*
1 Ayvmcaging e for wagar Aus [y 30 25 1 Py Areal pariouiae pmisin {ie NA e
EF E g baguanoy flayssn 350 250 140 La Thickness of Sfecssd serisoe sy 9 7E+D Ifia
EFn Expowirn Fequanty ine deresl sxposam aso 250
IR, mgmation rme of wandr (Liday] 2 1 Swrface 5ok Casamn m Vaius Jiniie) |
IR, Ingmelion ral ol S | gty 100 ] 50 108 Pow  Llplary foos Mioknaes 5 0E+0 1 (L]
SA Shin wurtnce omn posai | (el Lsoo ma £800 3800 h, WaSoed EnK ENCRh 1.7E+0 [ft)
L] Bzl b whin et e Py 1 Pa Bt ganmy 17E+D [gfenrd)
ETor 8 g 0 poduTE B | 4 a feo Frmction aigues sarati 2.0E-2 )
EVawm  Bwimmimeng sevees froquency [eenmuiy) 12 (1 L] a7 Sl hotul pormety 3.4E-1 )
Ry ¥l iegaston shits pwimeming {Lihg Q.05 LE Ko VS Nydri i aondeciviry 4.TE-¥ (emis)
Shpn B woriice s b mwimining (oee 23000 E00 k, VapO! permagtsEy 1.1E-15 ()
Foan  ingeeson mse of b Ry 0.025 Ly g m gussdwain 6.7E+0 (i
Flian Cirrtarmi it figh Braction [wertman) 1 ke Dttt o of afeciad a5l B.7E40 thy
Lm Dl s i of iflectedd ocels 5 TE+D | i)
[Compiete Expeaura Patimways and Recapdars Gneahie Ofi-ane 1 Of-ale 7 | Loww  Thipness of wiisciod nsts 0 0E+p ()
Groundwater: pH Soibgrmnamdwmies € BE+D [-)
Gmundwater ingestion Nane None None gapillury vadoge foundalion |
Sail Leaching to Groundwaler ingestion None Hone None By Wihurmeses wabes comdaiit 023312 0275 012 =)
& Viiueise st coAinn 001 0.0662 026 {-)
A Buikaca Walar E Routes
SanmeEmy MA #ﬂhﬂm Redbianiial  Cossesiclal 1 iy
Fan Conssspon NA 8 i g T A, b = ity
Agusiic L e Bminmnon A A, Frnd shios iy MA 2 HAE3 {2}
Kew  Fowmiaiion pie v NA, 2.12E+2 )
Son: ER Blulsing o extnangs rabe NA 1.40E-3 {i15)
Direct Ingestion and Dermat Contact Nene L Foundason dwsness NA 4.20E-1 (3]
Zea  Dagm g botom of keeedanon sian MA 4.208-1 (i)
- n Pojinessn o |racten MA 1Q0E-2 {-)
P atcsisies fom Sufaoe Soils None MNona HNone dP I ] P NA 1 Q0E-2 ipsij
Vil auhoaon frorm S Res./Constr HVALUE! HVALUE! < Caurenctive air fiow Heough sal NA 1.33E.7 L LT
Wiolairatess e Spnqwarer Residential w/aLUE! WALUE!
PO RS PRMTEa z Walun [l
Indoor All: T Guunommes mang rane depe [Ty m
Volablization from Subsurace Salls Commerciat A MNA I P griumiteenes ol e ry NA ]
Volatilizataon from Groundwaler Commarcial A MA U Gimundwater Daroy sesicily NA {cmij
Voo o Oiunshiater deemage veiocky MA yEnn|
[Fiscamoe Tvance em Souros Gaca Tf-ahn ~Ofahia 3 Tidnina] K, Sonemed b condueneiy NA Frmen)
Cetnuxiwsier récépior Bk HA i 1 Dol e it grad i NA L]
Sl mching 1 peosedeIng recgn A LT L1} Sy 'Wtin of grordialet Snuice mome NA [
Duddont pe inhamion |sospin 1Y Bk L] £ Depis of gmunitms sl D MA iy
Hat  EMpriien podFy in wmsnnapnog un NA e
3 fcan  PrEcion omyaniz conbon in sslss-hasng unl NA 1
ﬁn LWE [ciaas AAE CHIOnOgRa PHuy  Ciresbdwmes i NA | =)
™, Target Fish |clasy £ crcinogene ) Bicategrma b sor e T NA
THD Targedt Mataed Qutsen fon-caminogenn mi)
Trasapan P i THalia i Oaaed  Ofaln i Ofakad  finas
RECA - e Lier el Orossswier Transpon Bail Lassivng o OW |
Dlnns A wnlafiranos model Burface & woissurines et oy e el il i gtri by A A A HA 453
Ingioer e poiaiileatinn Fsdel dotescn L Bffingnr mindsd @y Trarviverse dmparsiviny A NA NA A ()
Sl maching Moo L] oz Wiilkal diaparaiy LT NA NA NA )
Lits sl sfmnumion el (3] faf machme? A Laeral Dhrichor Bl Transgar Bt ie Ssieor Ay infisk, hal;
e durion faoar Fil oy Trand vers e dsperiics ceafMiaem i Ha Pk (1Y ()
Orsnsadmies il irbon: w0 faool HA LF Wl dispersnn aoelicen NA MA NA NA iy
ADE b {neiny ] Mk s M i
il Waer Fearoemen [TE [
NOTE MA = Not applicable 1] A [T
s Width of GW plume at SW discharga L1 L}
Fm Thickness of GYW plume at SW discharge F (L]
i e T [T T TET i

|



Building 2A
RBCA Toeol Kit for Chemlcal Releases, Version 1.3a
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
10UTOO'DR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAY IS ACTIVE)
SUBSURFACE S0ILS (6.7 - 6.7 ft):
VAPOR INHALATION 1} Source Madium 2) NAF Valua jnv3mg) 3) Exposura Madiuim
Receptar Quidoer Air; POE Cone. (mgim™3} (1)1 {2}
Off-aite 1 Cif-gita 2 ' Cff-zite 1 Off-gite 2
Soil Cone. Snemiof) (o) (0 ) Greahe i () {0 i)
Conatitants af Cahcern (mehe) Fasidental FUALLIEI PYALUET Residantial WALUE] W ALLUE!
Benzene 2.2E-2 NA =
Toluene 2.8E-2 NA - -
Ethylbenzene 2.2E-1 MA o
Xylene (mixed isomers) 2.2E1 NA -
Methyl t-Bubyl ether 2.5E-3 MA
MNaphthalena 1.7E-1 NA
|
| NOTE NAF = Natwral attenuation factor  POE = Point of exposure |
Sile Name; SNK Andante Bld. 2a Date Complated: 30-Aug-03
Site Location: 3992 San Pable Ave. Emeryville Job 1D 9401.205

Completed By: Dai Watkins
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

|OUTDOOR AIR EXPOSURE PATHWAYS | |
SUBSURFACE SOILS (6.7 - 6.7 f1):

VAPOR INHALATION (cont'd) 4) Exposure Multiplier 5) Average Inhalation Exposure
{EFXEDN(ATx365) (unitiess) Concentralion (mg/m*3) (3) X (4}
On-site (0 f S N On-site (0 ) e b

Constituents of Concein Rasidential #VALLIE! #VALUE! Residential #VALUE! #VALUE!
Benzens 4.1E-1 -

Toluene 9.6E-1 ] B _ | N

Ethylbenzene 9.6E-1 -

Xylene {mixed isomers) 1 96E1 | | [ |
Methyl t-Buty! ether 9.6E-1 B N

Naphthalene 9.6E-1 '

|

[ NOTE Al = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration [yr) ]
Site Name: SNK Andante Bld. 2A Dats Complated: 30-Aug-03

Site Location: 3992 San Pablo Ave. Emeryville Jab ID: 9401 205

Completed By: Dai Watkins

Page 20 of 31



Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
[OUTDOOR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAY IS ACTIVE) |
GROUNDWATER: VAPDR Exposiurs Concantrallon
INHALATION 1} Source Medium 2) NAF Valug (m*an) 3) Exposure Medum
Recapios Clurdoo: A, POE Conc, {mgirmed) (1304
f Off-site 1 Off-mits 2 3 Oft-gite 1 Off-sie 2
Groundwater S-m il fy 0 #) (o i) On‘alie (B ) o {0 #t
Constituents of Concern Eone. i) Hesidential #FVALLIE #ALUE! Residential #FVALLIEI WVALUE!
Benzene 15E+0 | 1.3E+6 1.2E-6
Toluene 24E+D 1.3E+6 1.8E-8 |
Ethylbenzene T.3E-1 1.6E+6 | 4.6E-7 L [
Aylene (mixed isomers) 3.7E+D 1.5E+6 2.5E-6 |
Methyl t-Butyl ether 7.4E-2 2.0E+5 | 3.7E-7
Naphthalena 1.4E-1 21E+6 6.7E-8
|
| NOTE MNAF = Natural attenuabton factor  POE = Point of axposura |
Site Name: SNK Andante Bld. 2A Date Completed: 30-Aug-03
Site Location® 3892 San Pablo Ave. Emaryvilla Job 1D 9401.205

Complated By: Dat Watkins
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Building 2A
RBCA Toal Kit for Chemical Releases, Version 1.3a
TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[OUTDOOR AIR EXPOSURE PATHWAYS | ]
GROUNOWATER: VAPOR

INHALATION (coni'd) 4} Exposure Multipliar §) Average Inhalation Exposure

(EFXEDMATRIES) {unifiess) Concentration (maim ) (3) X (&)
; Oiffsite 1 O -gjte 2 ) Dif-sita 1 Off-site 2
Orveis (0 10 (0 ) o n-eiie 08 oy {0

Constushts of Concarn Resideniial #ALUE EVALLE! Rasidential PVALLIE] #YALUE
|Benzene 4.1E-1 il 4.8E-7 -

Tolugne 8.6E-1 1.7E-6

[Ethylbenzene 9.6E-1 4.4E-7 R

Aylena (mixed Isomers) 9.6E-1 _ 24E-8 ~
Methyl -Butyl ether §.6E-1 3.5E-7 i

Naphthalena 8.6E-1 B.5E-8

|

[ WNOTE: AT = Averaging time (days) EF = Exposume frequency (days/yr) ED = Exposure duralion (yr) |
Site Name: SNK Andante Bid. 24 Date Completed: 30-Aug-03

Site Location: 3892 San Pablo Ave. Emeryville Job ID: 5401.205

Caompleted By: Dai Watkins

Page 22 of 31
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Building 2A

RBCA Toaol Kit for Chemical Releases, Version 1.3a

TIER2 EXPOSURE CONCENTRATION AND iNTAKE CALCLLATION

|OUTDOOR AIR EXPOSURE PATHWAYS

TOTAL PATHWAY EXPOSURE {mg/m*3)

(5w avorage axpaosure concertrations
from sofl and growndwalar routes. )

Cin-sitn (0 1) m::lfdnr? } C‘T;:: #
Constituents of Concern Residential mﬁfﬂﬁm FVALLIE) #VALLIE|
Benzena 4.8E-7 |
Toluens 1.7E-6 | C
Ethylbenzene 44E-7 |
Xylene [mixed isomers) 24E-8 |
Methy| t-Butyl ether 3.5E-7
MNaphthalens G6.5E-8

[

Site Name! SNK Andante Bid. 2A
Slte Locatlon: 3992 San Pablo Ave. Emeryville
Compleled By: Dai Watkins

Date Completed; 30-Aug-03
Job ID: 9401.205
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER 2 PATHWAY RISK CALCULATION
[DI.ITDQBR-MR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE) |
CARCINOGENIC RISK
(1) EPA {2} Total Carcinoganic {3} Inhalation {4} Individual COC Risk
Carcinogenic Exposura (mgm*3) Unit Risk (21 x (3h% 1000
Classification Offesite 1 Off-sita 2 Factor . Off-site 1 Cift-gites 2
Onsita (o) (0 ) o) (agmap-1 im0 to i) ©m
e S Gk Ftesidential C",m’;:'”“ #VALUE! AVALUE! Residantial C”ﬁ::g‘“"‘ #UALUEI #VALUE!
Benzene A 4.8E-7 | B3E-8 | 4.0E-3 =
Toluene D | . —
Ethylbenzene D |
Xylene (mixed isomers) D
Methyl t-Butyl ether - . |
MNaphthalene ]
Total Pathway Carcinogenic Risk= | 4.0E-9 | | | |

Site Name: SNK Andante Bld. 2A Completed By Dai Watkins Job ID: 9401205
Slte Location: 3962 San Pablo Ave. Emeryville Date Completed: 30-Aug-03
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER 2 PATHWAY RISK CALCULATION

|DUTBDDR AR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE) [

TOXIC EFFECTS

(5) Total Taxicant {6} Inhalation ({7) Individual COC
Exposure (mgim*3) Refarence Hazard Cluotient (5)/ (8)
On-site (0 #) Of{;"g)e ! Of{asg‘)* 2 |Conc.  {mgim3) On-site (0 i Of{ﬁ:‘; ! Of{as:? z

Constituants of Concern Residential C"&f;:;:‘“" #VALUE! #VALLE! Residential Cﬂﬁ;‘;ﬂm #VALUE! #VALLE!
Benzene 1.1E-68 | 6.0E-3 1.9E-4 I
Toluene 1.7E-6 | 4.0E-1 4.3E-6 B -
Ethylbenzene 4.4E-7 1.0E+0 4 4E-7 B
Xylene (mixed isomers) 24E-6 7.0E+0 3.5E-7 o
Methyl t-Butyl ether 3.5E-7 3.0E+0 1.2E-7 -
Naphthalene 6.5E-8 1.4E+0 4 6E-8

Total Pathway Hazard Index= | 1.9E-4

Site Name; SNK Andante Bld. 2A

Site Location: 3892 San Pablo Ave. Emeryville

Completed By: Dai Watkins
Date Completed: 30-Aug-03

Job ID: 9401 205
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

TOF3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
|INDOOR AIR EXPOSURE PATHWAYS B [CHECKED IF PATHWAY IS ACTIVE}
SOILS (87 - 6.7 H} VAFOR
INTRUSION INTO ON-SITE BUILDINGS 1) Source Madium 2) NAF Valise tmmang) 3} Exposurs Madium 4) Expasura Mutiplisr 5} Average Inhalation Exposurs
Recepior Inadco Aur: POE Cone (mgim*3y (117 @) (EFEOATEINS) (nsigsa) Contantration (mgim*3) (3] 5 (8)
Conathusnts of Concern Sod Cone. (mghkg) Cormmarsial Commearcial Commarncal Commarsial
|Benzene 22E.2 NA 24E-1
Toluensa 2.8E-2 MNA 6.8E-1 -
Ethylhenzens 2.2E-1 NA 8.8E-1 ——
Hylang (mixed isomers) 2.2E41 A G.8E-1 e
Mathyl t-Butyl ather 2.5E-3 MA 6.8E-1
Maphthalana 1.7E-1 M 6.8E-1
| NGTE AT = Averaging ime (dsys) _ EF = Exposurs irequency {daystyrj  ED = Expofiume durstion (yr) NAF = hatural atanustion factor FOE = Poind of exposure 1
Sisa Namo: SNK Andante Bid. 24 [rale Complated: 30-Aug-03
Site Location: 3892 San Pablo Ave, Emeryville Job ID: 9401 205

Completed By: Dal Watkins

Page 26 of 31



Building 2A

RBCA Tool Kit for Chem|cal Releases, Version 1.3a

RBCA SITE ASSESSMENT

20FF
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
[DIDGER AIR EXPOSURE PATHWAYS L [CHECKED IF PATHWAY IS ACTIVE}
GROUNDWATER: VARGR INTRUSION Expoaure Concadnkralian
INTO OM-SITE BUSLDINGS 1} Source Mediem 2) NAF Vahue [me L) 3) Exposurs Mediwn 4) Expodure Mulliplisr &) Average inhalation Expodurs
Rascegtor Indoor &ir PCE Cone. fmgm* ) (1)1 13 (EFEDWATLIEN) (adiesa) Concentraton mgmed) ) X (4
Constitveents of Concern Grmoundwater Cong mgiL) Commercal Coammansal Commercin Commeansial
Benzene 1.8E40 J.5E+4 4.3E-5 24E1 1.1E-5
Toluens 24E+0 3.5E+4 6.8E-5 6.8E-1 o e 2
Ethylbenzans T3E-1 4.1E+4 _ 18ES = B.8E-1 __1.2E-5
Xylena (mixed isomers) 3.TE+HD 3.9E+4 9.5E-5 B.8E-1  B.5E-S
Mathyl 1-Butyl ather TA4E-2 4.2E+4 1.8E-B 6.8E-1 ‘I.?E-_E_ B
Maphthalens 1.4E-1 1.1E+5 1.3E-8 6.8E-1 8.7E-7

[ NOTE AT = Averaging Gme (doys) EF = Exposurn fraquency (daysir) ED = Expasure duration (yr] NAF = haiural attsruation facior POE = Point of axposurs
SHe Name: SNK Andante Bid. 24 Diater Completad: 30-Auwg-03
Sita Location: 3892 San Pablo Ave Emaryviile Jaby ID; 9401 205
Completed By, Dal Watking
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Building 2A

RBCA Tool Kit for Chemical Releases, Version 1.33

RECA SITE ASSESSMENT

JOF3
TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IINDODE AR EXPOSURE PATHWAYS I

TOTAL PATHWAY EXPOSURE {mp/m*3}

(EinT) avaraje axpiosure concantrations
Fravm gail and grou deanir rootae, |

Constituents of Concern Commarcial

Benzene =00 1.1E-5 _
Toluere |  46E-S5

Ethylbenzens 1 1.2E-5 -
Xylene (mixed isomers) 6.5E-5 -
Methyl 1-Butyl ether —=—— 1.2E-6

Maphthalene 8.JE-7

I |
Site Name; SNK Andante Bld. 24 Data Compated; 30-Aug03

Site Location: 3902 San Pablo Ave. Emeryville  Job iy, 9401205
Completed By: Da Walkins
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Building 2A

RBCA Tool Kit for Chemical Releases. Version 1.3a

TIER 2 PATHWAY RISK CALCULATION

[NDOOR AR EXPOSURE PATHWAYS

B (CHECKED IF PATHWAYS ARE ACTIVE)

CARCINDGENIC RISK

(1) EPA 12) Totsd Carsnoganic {3) Inhalation () Indllviatuinl COC
Carcinogenic Expomiirn {mgm* Unit Risk Factor Fisk (2] x (35 1000
Constituents of Concern Classlfication Commanial (ug/md)n-1 Cammarcial
Benzene A 1.1E-5 8.3E-6 8.8E-8
Toluene —— D
Ethylbenzene D -
Xylene (mixed isomers) D ) —
{Mathvl t-Butyl ether - = (= -
{Naphthalane D =
Total Pathway Carcinogenic Risk = | 8.8E-8 |

Sita Name: SHK Andanta Bld. 24
Site Locatlor:: 3992 San Pablo Ave Emeryville
Completad By: Dai Watkins

Date Carmpletes: 30-Aug-03

Job I0: 240, 205

Page 29 of 31



Building 2A

RBCA Tool Kit for Chemical Releasas, Varsion 1.3a

L
i ]

TIER 2 PATHWAY RISK CALCULATION
[INDOOR AR EXPOSURE PATHWAYS B (CHECKED iF PATHWAYS ARE ACTIVE] |
TOXIC EFFECTS
({5) Tatal Tosicant (5} Inhalation (7) Individual COG
ESpOnLIre () Reference Concentration Hazard Quotient (5)/ (&)
Constiluents of Concermn Commerciat fma/m*3y Commerclal
Benzene 3.0E-5 6.0E-3 5.0E-3
Toluene 4 6E-5 : 4.0E-1 1.2E-4
Ethylbenzens 1.2E-5 ] 1.0E+0 1.2E-5 -
Xylene (mixed isomears) 6.5E-5 7.0E+0 9.3E-6
Methyl t-Butyl ether 1.2E-6 3.0E+D 4 DE-7
Naphthalene 8.7E-7 1.4E+0 5.2E-7
Total Pathway Hazard Index = | 5.1E-3 ]
Site Name;: SNK Andante Bld. 24 Ciate Complated: 30-Aug-03
Slie Location: 3992 San Pablo Ave. Emeryville Job 10 8401.205

Completed By: Dai Watkins
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Building 2A

RBCA Tocl Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT Baseline Risk Summary-All Pathways
Site Name: SNK Andante Bid, 24 Completed By: Dai Walkins
Site Location: 3992 San Pablo Ave. Emeryville Date Completed: 30-Aug-03 tof 1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINDGENIC RISK BASELINE TOXIC EFFECTS
Individual COC Risk Cumulative COC Risk Risk Hazard Quotient Hazard Index Toxicity

EXPOSURE Maximum Target Total Target Limit(s) Maximum | Applicable Total Applicable Limit(s)
PATHWAY Value Risk Value Risk Exceeded? Value Limit Value Limit Exceeded?
OUTDOOR AIR EXPOSURE PATHWAYS

Complete: 4.0E-9 1 0E-6 4 0E-9 1.0E-6 a 1.9E-4 2 OE-1 1.9E-4 2 OE-1 a
{INDOOR AIR EXPOSURE PATHWAYS

Complete: 8 BE-8 1.0E-6 8 8E-8 1.0E-6 O 5.0E-3 2.0E-1 5 1E-3 2.0E-1 a
SOIL EXPOSURE PATHWAYS

Complete: NA NA NA NA (| NA NA NA NA |
GROUNDWATER EXPOSURE PATHWAYS

Complete: NA NA NA NA O NA NA NA NA O

SURFACE WATER EXPOSURE PATHWAYS

Complete: NA NA NA NA O NA NA NA NA 0

ICRITICAL EXPOSURE PATHWAY (Maximum Values From Complete Pathways)
T
8.8E-8 l 1.0E-6 88E-8 | 1.0E-6 O 5.0E-3 2.0E-1 5.1E-3 2.0E-1 d
indoor Air Indoor Air Indoor Air Indoor Air

Page 31 of 31




Corrective Action Report: Andante Project, Emeryville, CA. Volume II: Health Risk Assessment

APPENDIX II-F

Health Risk Assessment Building 3-A
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Building 3A
RBCA Tool Kit for Chemical Releases, Version 1.3a
. RBCA Tool Kit for Chemical Releases ; S
Main Screen Version 1.3a © 2000 ; 4. RBCA Evaluation Process
" 1. Project Information
Site Name:[SNK Andante Bid. 3A s SRS Input Dt Review Output
Location:[3992 San Pablo Ave. Emeryvilte
Compl. By:|Dal Watkins m0 Exposure Pathways Exposure Flowchart
Date:|30-Aug-03 | Job ID:|9401.205 i
2. Which Type of RBCA Analysis? ? 4.  Constituents of COC Chem. Parameters
- Concern (COCs)
. - Input Data Summary
O ® +
Tler 1 Tler 2 Bl Transport Models
\ ' User-Spec. COC Data...
="__ i _1:“““:3“_‘;; LT Soil Parameters
—— Transient Domenico Analyuis,
— W F"Ir
(] t . :
Generic Values Site-Specific Values G fmme i Baseline Risks...
On-Site ) g
Exposure e DjisSile EXposive O Air Parameters Cleanup Standards.
3. Calculation Options 5. Commands and Options
Affects which input data are required & . == s e — e
Baseline Risks (Forward mode) | Cesedisnndl Boesiinoni® Save Data As... Quit
| RBCA Cleanup Standards (Backward mode ) | | Print Sheet || SetUnits | | Custom Chem Data;Ji . Help

Page 1 of 30



Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Exposure Pathway ldentification

1. Groundwater Exposure D
e Groundwater Ingestion!

-t ; Surface Water Impact

——

Job |D; 9401.205 Date: 30-Aug-03

3. Air Exposure Volatilization and Particulates

= ) to Outdoor Air Inhalation

= Receptor Res. | None W | None W .
Type: | On-site | | Off-sita1 | | Off-site2

Receplor None % | None W None W

53, . Type: | On-site | | Off-site] | | Off-siin2

Distance to GW recepltors {ft)
L] . LI i \ift) Construchion worker *
On-sile | Qff-site1 . Ofl-sita2 E| Affected Soils—Valatllization to Ambient Qutdoor Air
] _ (ft) [<] Affected Groundwater—Volatilization to Ambiant Outdoor Air
[ ] Affected Surface Solls—-Particulates to Ambient Outdoor Air
= = Volatilization to
] Rt Indoor Air Inhalation
] —€T=TTS—— Receptor hes. W No off-site
O] Type: | On-sile recaptons
i 3 _ [+] Affected Soils—-Volatilization to Enclosed Space
‘2. Surface Soil Exposure Direct Ingestion - [<] Affected Groundwater—Volatilization to Enclosed Space
' and Dermal Contact 4. Commands and Options |
A TR None % h = | i " o] i [
et bio o o o-stie | Main Screen || Print Sheet || Set Units Help |
Type: | On-she | | FECeplors — el : |
] L WO Exposure Factors & Target Risks ||  Exposure Flowchart |

Page 2 of 30
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Building 3A

RBCA Tooi Kit for Chemical Releases, Version 1.3a

Exposure Factors and Target Risk Limits
1. Exposure e

Parameters Residential Commercial
Age Adjusiment? Adull  (Age 0-6) (Age 0-16) Chronic Comstis

Averaging time, carcinogens (yr) 70 2. Risk Goal Calculation Dptions
Averaging time, nor-Garcinogens (yr) 30 25 | ] 1 (O Individual Constitiuent Risk Goals Only
Body weight (kg) 70 15 a5 | 70 || @ Individual and Cumulative Risk Goals
Exposure duration {yr) 30 G 16 25 1 |
Exposure frequency (days/yr} 350 250 180 [
Dermal exposure frequency (days/yr) 350 = 250 ' 3. Target Health Risk Limits_
Skin surface area, soil contact (cm?) 5800 | | 2023| |s800] | 5800 individual - Cumulative
Soil dermal adherence factor (mg/cm®/day) 1 ) Target Risk (Class A/B carcins.} 1.0E-6 I 1.0E-6 |
Water ingestion rate (Liday) 2 | 1 Target Risk (Class C carcinogens} 1.0E-6
Soil ingestion rate (mg/day) 0l 100 [ 200 | 50 | | 100 Target Hazard Quotient 2.0E-1
Swimming exposure time (hr/event) 3 Target Hazard Index . 2.0E-1
Swimming event frequency {(events/yr) 12 12 [ 12 [ f ¢ _4 Cqmmands apgl_gp!l_ans |
Swimming water ingestion rate (L) 2] 0.05 | | 05 | Return to Exposure Pat_hw_ays
Skin surface area, swimming (cm®) (][ 23000 ] 8100 U _ — = —_—
Fish consumption rate (kg/day) 0.025 ﬁ | Use Default I Print Sheet
Contaminated fish fraction (unitless) 1 | Values .! Help —

Page 3 of 30



Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Site Name: SNK Andanie Bld, 34 LRGN Commands and Dptlﬂns

Location: 3982 San Pablo Ave, Emenyville Date: 30-Aug-03 u’! Main Screen ,[— Print Sheet "i:[ Help J
Compl. By: Dai Watkins - SrEo o T e T

Source Media Constituents of Concern (COCs) oleol
oul
Selected COCs _ Representative COC Concentration @ Law ()
COG Sefect: | Sertlist (7)) Groundwater Source Zone Soil Source Zone ‘

(Add/insert) {(_ Top ) MoveUp )

(Enter Directly ) ( o Enter Site Data | ( Enter Directly | (@O Enter Site Data )
[ Delate ] [:_Bnrtmn] { MoveDown )

note ; note

| Page 4 of 30
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Building 3A
RBCA Tool Kit for Chemical Releases, Version 1.3a

94

Transport MOde"ng options ar .ﬂ.r.l:jaﬁt-::: Bid. 3A Job 1D
1. Vertical Transport, Surface Soil Column

Date: 30-Aug-03

Outdoor Air Volatilization Factors m
() Surface soil volatilization model only
@ Combination surface soillJohnson & Ettinger models
Thickness of surface soil zone 1 2.31 [rl'u
O User-specified VF from other model

Indoor Air Volatilization Factors

@ Johnson & Ettinger modal O
Q User-specified VF from other model O =ntel Decay Rates
O Entzr Sz Daa
@
1) =ty [ Enter Directly
[ ] Enter Decay i | .
":‘} ‘: il t b ;|
f:} R
(?)
O 4. Commands and Options T
A

00E NE ‘Main Screen Print Sheet

Page 5 of 30



Building 3A

RBCA Tool Kit for Chemical Releases. Version 1.3a

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics

Hydrogeology
Depth lo waler-baaring uni
Capillary zone thickness
Soil column thickness
Affected Soil Zone
Depth to top of affected solls
Depth 1o base of affected soils

Affected soill ares
Length of affected soll parallel to

assumed wind dirgction

7.31

7.31

705

705

235

235

General Case Construction
731

()
()
()

ifi)
fft)
(2
(i)

ol
Column

Water-
Bearing
Linit

Vadose Zone CaD-IIaerrmge
> ~

er ( Calculate or
Total porosity 0.3412 {-)
Volumetric water content 0.275 0.3312 () [
Valumatric air confent {-)
Dry bulk density 1.7 {kag/L)
Vertical hydraulic conductivity 5. 7E-7 (cmis)
Vapor permaability 1.1E-16 (ftr2)
Capiliary zone thicknass 5.0E+0 (f)

ar

Partitioning Parameters "
Fraction organic carbon 0.02 {-)
Soilfwater pH 6.8 {-)

3. Commands and Options

/—“. . ur 1. 2 i
Main Screen | Use Default . Print Sheet

b
; Set Units ] | b o | L Help J

Page 6 of 30



Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Air Parameters

1. Outdoor Air Pathway

Air Source Zone
Air mixing zone height
Ambient air velocity in mixing zone

2. Indoor Air Pathway
Building Parameters
Bullding volume/area ratio
Foundation area
Foundation perimeter
Building air exchange rate
Depth to bottom of foundation slab

Convactive air flow through cracks
Foundation thickness

Foundation crack fraction
Volumetric water content of cracks
Volumetric air content of cracks
Indoor/Outdoor differential pressure

£
6.56 (ft)
10.56 (ftis)
Resdanta
85 r)
705 |(ft72)
126 \(f)
5.6E-4 \(11s)
042 || |(f)
m (ft*3!s)
0.42 {ft)
0.001 -
0.12 -
0.26 ()
0.01 {psi)

' 3. Commands and Options

I

/ﬁm

Job 1D: 9401205

Date: 30-Aut

o

5

Main Screen

Set Units j

Use Daefault

Values

A

~ Print Sheet

_Help

Page 7 of 30




Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Eommands antf ptians

Sita

ocatiom: -

MName:

[ Print sheet J[_Help ]

T T ! [

o Compl. By:

Groundwater Source Znne Concentration

SNK Andante Bld. 3A

Job 1D

Date:

401,205

30-Aug-03

ucL
_ Percantile
Calculator [ Paste | 85%
Defaults Estimated | Mean Option |
Detection No.of No of Distribution Max. Mean UCL on
Limit  Samples Detects of Data Conc. Conc. Mean
fmgd) |

Maphihalane

{mag/L)
1.5E+0
24E+0
T.3E-1

3.7TE+D
7T.4E-2
1.4E-1

Page 8 of 30



Building 3A

RBCA Tool Kit for Chemica! Releases, Version 1.3a

Enter Analytical Data from
Groundwater Source Zone
(up to 50 Data Points) Analytical Data
“ 2 3 4 5 5] i 8 g 10 11 12 13
Ib| 30S-40E | | |
Date| 16-May-03 | |

(mgl) _(mgh) _(mgh) (mgh) _(mgh) (mgh) (mgh) (mgh) (mgh) (mgh) (mgl) _(mgl) _(mgh)
1.50E+0Q |
2.40E+0
7.30E-1
3.70E+0
7.40E-2
1.40E-1 |

Page 9 of 30
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Cnmmands and Dpﬁons Site Name: SNK Anday

i .,T"‘mi'{.'

Ludﬂlml 39582 San Pablo Ave. Emeryville Date

kel WAy -j Comgl. By: Dai Watkins

ucL
Sml Source Zone Concentratmn Calculator s
| Paste ‘ — [ e5%
Defaulls Estimatad {_ Mean Option |
Detection No.of Mo, of Distribution Max. Mean UCL on
Constituent Limit _ Samples- Detects  ofData Conc. Conc.  Mean

Logriarmal

(mgkg) | (mgkg) | (mgk
1.6E+0 4 .

[ == L ]

MNormal 0.0E+D 5E-3

2.
BBE+HD 1.1E-2

1

5

i
[ =
ot

Isomers)
Methyl t-Butyl ether
MNaphthalene

Lr..n:]nn.]rr:'.-ril

3.TE+

1E-2
0.0E+0 2.5E-3

Marmal 3
0.0E+D 1.7E-1 1.7E-1

Morma|

Page 10 of 30



Building 3A
RBCA Tocl Kit for Chemical Releases, Version 1.3a
Enter Analytical Data from
Soil'Source Zone
{up to 50 Data Paints) Analytical Data
1 2 2 4 5 =] T B g 10 11 12 13

1D| 60S-60E | 60S5-BOE EﬂS-1DﬂE]BﬂS-120E BOS-60E | BOS-BOE | 80S-100E | 80S-120E | 1005-8B0E | 100S-100E
Data| 13-May-03 | 27-May-03 | 20-May-03 | 20-May-03 | 23-May-03 | 27-May-03 | 13-May-03 | 15-May-03 | 22-May-03 | 5135/2003 |

(mghkg) _(mg/kg) (mgkg) (mokg) (mghkg) (mghko) (mghkg) (mgkg) (mghkg) (mghkg) (mgkg) (makg) (mgkg)
ND ND ND ND ND ND ND ND

1.60E+0 8.70E-2 L
ND ND ND ND ND ND ND ND ND ND
B.OOE+0| ND ND ND ND 1.70E-2 | 8.BOE+0| 3.30E+0 ND 9.10E-2
3.70E+1 ND ND ND ND 7.90E-3 | 2.B0E+1| 2.B0E+0 ND 5.20E-2
nfa na | nia nfa nia nia nla | nia n/a ni/a
nla nfa | nla n/a nia n/a na | nla nla nla

Page 11 of 30



Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Exposure Pathway Flowchart

Source Media

Affected
Surficial
Soils

Affected
Subsurface
Soils

Affected
Groundwater

Transport Mechanisms

L

. ]

— it -
—a= Volatilization
.

Atmospheric
Dispersion

Enclosed
Space
Accumulation

I

[ source |mEmTTZTIE)p ( RECEPTOR |

Inhalation of Vapor
and/or Particulates

¢ Andante Bid, 3A

lo Ave. Emaryville

Exposure Media

On-site

None

Outdoor Air:

Air Res./Constr.

Indoor Air:
Residential

None

MNA

Commands and Options
, SR

_ Main Screen || Print Sheet ||

Receptors

Off-site1 Off-site2

NA NA
None Norne

NA NA

None None

MA MA
Help
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1 3a

CHEMICAL DATA FOR SELECTED COCs

N e EE B N BN BT BY My e BE BE O a R P EE DS B

Physical Property Data

Ditfusion log (Kac) or Vapor
Molecular Coeflicients log(Kd) Henry's Law Constant Pressure Solubility
Walght In alr In water ({@20-250) (@20.-25C) {@20-25C) @ 20+ 26C)
CAE (@/male) {em2/s) {em2/s) logil/kg) {atm-m3) {mm Hg) {mgi.) meid hnge
Consifuend P By el T il Dmir el Ao ref mal fun|thend) el il pislh EKU =]
Henzene 71-43-2 A 781 PS5 | BB0E-02 9 80E-06 177 Koc  PS | 5.55E.08  229E-01  PS | 052E+0 1756403 FS - .
Toluene 108-88-3 A az4 5 | B50E-02 9 40E-06 213 Koc A | B30E03  260E-G1 A | 300E+01 515E+02 29 -
Ethylbenzens 100414 A 106.2 PS | 7.50E-02 7.BOE-08 256 Koc PS5 | 788EL3  325E01 PS5 | 1 00E+01 169E+Dz PS . s
Kylene (mixed isomers) 1330-20-7 A 106 2 5 | T.20E-D2 8.50E-06 238 Koc A | 703E-03 28001 A | 700E+00 1986402 5 v .
Methyl t-Butyl ether 1634044 O 88 146 5 | 792602 9 41E-05 108 Koc A | 577E04  23BE02 - | 249E+02 4B0E+D4 A | - . =]
Haphthalena 91-20-3 A 1282 PS | 590E02 7 S0E-06 330 Koc PS | 483E04  19DE-02 PS5 | 230EM 310E+01  PS . .

Sita Name: SNK Andante Bld. 3A
Site Location: 3892 San Pablo Ave Emaeryville

Completed By: Dal Watkins
Dats Completed: 30-Aug-03

Job D 9401 205

Page 13 of 30
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Building 34,

RBCA Tao! Kit for Chemicat Releases, Version 1 3a

CHEMICAL DATA FOR SELECTED COCs Toxicity Data I

Ralerenca Dose Ralarencs Cong. Slopa Factors LInit Risk Factor
{mg/kg/day) (mg/m3} mglkg/day) 1(pg/m3}
{mg/hgiday} 1{mg/kgiday) EPA Wemight Is

Qral Dermal Inhalatlon Oral Carmal Inhalation of Constliuant
Comsiituen) RO _oral R darmsl el RAC_indial raf BF sl i SF dermad i URF inhad il Ewitience Carcimoganic 7
|Benzane 3 00E-03 R = - § 85E-03 R 2 90E-02 P3 293E-02 TX 8 29E-06 PS5 A TRUE
|Talvons 200E-0H AR| 180E-09 TX 400EC1 AR - - - . - - D FALSE
Ethylbanzene 1.00E-1 PS5 | 970E02 TX | 100E+00 PS - - - - . . D FALSE
Xylane {mixed isomers) 200E+00 AR | 1B4EHOD  TX [ 7 OOE+Q0 A . - . - - . o FALSE
\Methy] t-Butyl athar 1 Q0E-02 EL BO0E-03 TX | 3I0ODEHIO R . = - - - - - ] FA;LS_E__
Naghthslang 4 GOE-01 PS 3.56E-01 TX 14DE+00 PS & G . . . . [n} FALSE

Site Name: SMK Andante Bid, 3 _"
Site Location: 3992 San Pab

Page 14 of 30



Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

Miscellaneous Chemical Data

Tims-Waslghted Aquatic Life Biocon-
Maximum Avarage Workplace Prot. Criteria cantrallon

Contamninant Lavel Criteria Faciar
Cona il MCL {mgi) el TWA [mpiml) v AQL(mph) ol  [L-wabhgfsh)
Banzens 5.ODE-03 52 FR 25690 3.25E+00 PS - - 126
Tolueng 1.00E+30 56 FR 3526 {30 Jan 91) 1.47E+02 ACGIH 70
Eswihanzena 7 00E-01 56 FR 3526 (30 Jan 91) 4 35EHI2 PS - 1
Xylane [mixed isomars} 1.00E+01 56 FR 3526 (30 Jan 81) 4 34E+Q2 ACGIH 1
Rty 1-Butyl ether F x 8.00E+01 NIOSH = F— 4
Maphinalans 5 QOE+401 PS 430

Sile Mama: SNK Andants Blid, T
Eie Location; 3992 San Fab

HE T N I B B TE Bl E S T A N T B B S e W
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1 3a

CHEMICAL DATA FOR SELECTED COCs Miscellaneous Chemical Data

Dermal Watar Dormal Parmeatility Data

Relative Dermal Lag ttme tor Criflcal Ralallve Water/Skin Detsction Limits Half Lite

Absorp. Parmeablity Dermal Exposura Contr of Dsrm  Derm Adsorp Groundwater Sall {Firsi-Order Decay}

Faclor Cosl, Exposurs Time Parm Goeft Factar [mgrL} {mgrkg) {days)
Conuditient {uniilinss) miidili] ey L1y} {unldassi {erninvaid) il ind ol 5 4  Untaburaind el
Benzena Q.8 0.021 326 063 0013 7.3E-2 D D.002 s 0 05 5 720 T20 H
Taluane 0.5 0.045 Q32 077 0.054 1.6E-1 D 0.002 5 0005 S 28 28 H
Emylbenzene 05 0.074 039 13 0.14 27E-1 D 0002 5 0005 5 228 228 H
{Xylens (mixad isomers) 0% 008 029 14 016 29E-1 D 0.005 s 0005 5 360 B0 H
Mty t-Butyl ether 05 = - - - - - - - - - 360 18¢ H
\Maghthalena Qg8 & 069 053 22 0.2 2 7E-1 D 0.01 32 0.01 az 258 258 H

|

e Namo: SHK Andame Bid. 3
Site Location: 3592 San Pab

Page 16 of 30
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RBCA Tooi KH for Chamical Releases. Varslon 1.9a

Building 3A

RECA SITE ASSESSMENT Input Parameter Summary |
Siiz Mare SR, Andanis Bid. 48, Comginted By, Dial Wala Jeh 1D GAET 28
Site Location 3992 San Pabla Ave, Emeryville Date Complated 30-Aug-03 10F 1
[Erpasum Farmaten Rasigenian [ I Barlacs Pararertes Ganar Fini]
Adun JeE) [IETE fiugnis Eanuiys, a [T T1E2 TR (]
AT, Awwilig g v i caremageng ¥ 70 w Lt oof selaremona ared parslel 1o wind 24E42 ]
ATn - i e s DS 17 30 25 1 Wou  Lmngih of soorre-zoma ama paralle] to G flow Na | L)
BW Body wesgte fkgh 70 8 k-] T0 Wur Amiard s welosy in mining mee 1.1E+1 (LI}
ED Expasijin Swtmiinn () 30 B 18 28 1 Sur A g Enna kaighi & BE+D (L1
T Amraging e b vapor ti {y) 30 25 1 Py A e et e TR e NA ipler i)
EF Eupoaur irogunscy {daysy) 350 250 180 Las Thicanasa of afecsd surtam s 2 3E+0 | iy
EFp Expaauns eguansy fof dential fepiios 350 280
Wy iegestion s of waisr {Lidey) 2 1 [Buries S Criuwn Faassiors Valin i
Ry sguaiinen s of sl (mgiHay) o0 00 50 100 Toee  Capilary moi Suichneks A0Es0 | [C]]
8A Sidn murtace ansa [dwmal) jomt T 5860 M 5800 5800 h, Wpdnes pose ey 2.38+0 (L]
M S0kt phin inemncs (R 1 [N Sl Bl i oty 3TE4O (15 ]
ETpun - Siwbryming exposes fme, fhbever)| 3 fo Frisection oogimic: carbon 2082 i-h
EVwin  Biimyming et froguescy [wesinqyr] 12 F i ] Br Eeasl byt vty 34E-1 I=}
Rawn  Wimer nrstion whiie swimeing L] Qs [} Ka  Wedics hydrio oood oty 5.7E.7 el
SApum - Gl wui{dee Bris e pmimming fome) 23009 Mo [ ! RS iRy 1.1E-16 gy
1R Ingtics e of Eal Dap ) 0.025 L oo I Qi s T3EH (]
F Cutirtarvntad gl Maclice (o= 1 § L Cezpin i top of offecte wodm TIEH LH
Loasw  Doigth o et iif Wfecied mods T.3E+D [L1]
[Campite Exmasars Falhsiys ind Recamen Tnans  Ofama ] Oasal | Luce  Timniss of seecsed oy orE+0 i
Druwnrteniee: pH Bl hutabmaien g B.8E+D [E]
Gmnriwgied lagesion st B L] capillary wagoas foundatisn
ol Lsarneg o Grouniice e igeans L Pazinan Rarael Bu Wk yrmenos wueer poenani £.3312 0275 Q12 i
Y Wi @ fomieTd 0.01 0.0682 026 [
haail Hurlias Wi Enp ey
Swimming ok, Buliding Panimaters Resideniml  C Ainiieh
Fish Cansumption HA Ty Buskling walimevarea rans WAGEAD [ . m
Aquatic Life Protecton N Ay Frrusistion arda T.O5E+Z NA n'2)
Kew LTS Py P T 128E+2 NA ()
Lre) ER  Bubdisg i eschangd rate 5E0E< NA (trs)
Crpct ingéstion and D Contact hang L Fousdaiion ke 420E-1 A ()
T [Demth i Behnm ol fnundation slieb 4.2GE-1 NA {H)
Dsmmesr d n Fousdminn cosck irsctaon 1.00E-3 NA {)
Particulates from Surfface Soils Mone Mone None dr Emionrpuidon! tfemnlial pressues 1.00E-2 NA [FE 11}
Volatillzaten from Sails Res.Constr None None ) Comsmctive wit fivs hmoph elab 6 62E-8 N (L]
Voletilization from Groundwaler Residential None Mong
[ Gereanheaner 7 Vahia
Wear Ak T Groundesinr miing 2008 Seem A
Vastfizson om futmweiacs Sode Rraataeist Ml Pl I el roufwnr RS N 1 NA
\otmiigwinn b Gmundwiler Rpssitntiai KA hia, Vgw  Girrcbwsler Dty weincsy NA
Viw G B I S0 Oy NA
[Fircammar Diatimca Fom Bonics Weca Ciahn. OfaBa | Ofcass ¥ i) L pa—— NA |
Gtiitilm fiee Ikbeportisr NA NA NA 3] i B P T ] NA
Sl Imdich g 10 pRentwwies ceptor NA NA NA {Fi) Su N O ITUnSheBlr SCUHE Son NA
R fir ihaimEn (s 1] NA NA () Hy Dapih of rourdwalar sterce 0N A,
L Efpcties porsty b wisizs-besrmg und NA
Fﬁ__ﬁ [ fooan  Fraoiin omanin cartes i wmee-bassng unk HA
BL™ Targer Fice (v AAD carsnogesa) TUE-8 - PHy  Demetwimind pH A
TR, Target Risk {clawi © carcwagnsd) 1066 Biintmgrdpten considan HA
THC  Tanget Hezard Quotiem jnas-carminagenic dsk) 2 0E-1 2 DE-1
ioaaing Dplicat Tramwiiar P 3 Offehe | CWlaimd  Ofamei  OWa#ed  fnin |
BEET Ters Lt sl s eatet Trampont raaniwied igmgiies Hul Laacsing bs 0N
Canigner i el W Burface & svtmarlacs mosteis oy Loagrastined Sagarary NA (7 NA WA ift)
Ietngr i solaliestion model Johnean & Esager mossl ay Tradwasss diperivity NA NA NA NA ini
Sindl laoting ool A g Vergal dpemay Na HA NA NA L]
Ui 828 imenudiinn maien | SAM) fr inachaty? LT Latwral Ciabiais i Trampodt Bl b Chtimae e |nibl, | 00 Cruinieme e frviisd
Al dikan temoe ik =y Transverss Qapsrii S| cent LL LTS Fid HA | [LiY]
S muntwstes lution-sienusios Lo ik e Wiitical dugnmion coofcsnt L] ki LY hisy K
&0F Kb e T A M h) kA I}
Hurlans waier Aarpeate [ TF] Tini=y
NOTE NA = Not appieable i wies [ |F"Tmj
W, Wk of GV plem i 5% ansnagn KA el
L9 Thicinass 57 QW phume =@ 39 dischangs | B, (1]
Ubpe it mer(0oe wier Fhonn i | WA .
=
L



Building 3A
RBCA Tool Kit for Chemical Releases, Verslan 1.3a
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDODOR AlR EXPOSURE PATHWAYS L [CHECKED IF PATHWAY IS ACTIVE)
SUBSURFACE SOILS (7.3 - T3 fi):
VAPOR INHALATION 1} Sourea Medium 2) NAF Value (meamg) 3) Exposure Medium
Recaptor Cutdoor Alr. POE Cong. [mgdm*3} (1)/ {21
Off-site 1 Off-site 2 . Oit-slia 1 Oft-siba 2
Sail Cone: On-sita (D) © ) o On-sita (01 o f) (0 #)
Constiluents of Cancern el Fasidenlial hana Mone Regidantial Mosne MNorne
\Benzene 1.3E-2 NA =
Toluene 2.5E-3 MNA
Ethylbenzene 5.9E-2 NA
Xylene (mixed isomers) 8.8E-2 MNA
Methyl t-Butyl ether 2.5E-3 NA —
MNaphthalens 1.7E-1 MNA
|
L NOTE: MNAF = Natural attenuation factor  POE = Paint of expasure |
Site Name: SNK Andante Bld. 34 Date Completed: 30-Aug-03
Site Location: 3992 San Pablo Ave. Emeryville Job ID: 9401.205

Completed By: Dal Watkins
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[oUTDOOR AIR EXPOSURE PATHWAYS | |
SUBSURFACE SOLS (7.3 -T.3

VAPOR INHALATION (cont'd) 4} Exposure Multiplisr 5) Average Inhalaton Exposure

(EFREDWATEIES) (unitiess) Caoncentration (maim3) {3) X 14)
Off-site 1 Oft-site 2 : Ciff-gite 1 Off-sites 2
On-sife (0 0) (o #) on Cn-gita (0 1) {0 ) o

Constitusnts of Concamn Reskdential Nana Mors Residantial Mo Mare
Benzens 4.1E-1

Toluane 8.6E-1

Ethylbenzene 9.6E-1

| Xylene (mixed isomers) 9.6E-1

Methyl (-Butyl ather 9.6E-1 B
Naphthalene 9.6E-1

|

| NOTE: AT = Averaging time [doys) EF = Exposure frequency (dayaiyr) ED = Exposure duration (yr) |
Sita Mame: SNK Andante Bid, 3A Diate Completed: 30-Aug-03

Site Location: 3982 San Pablo Ave. Emeryville Job 1D: 8401.205

Completed By: Dai Watkins
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Build

ing 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

B (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR Exposura Concentration
INHALATION 1) Source Medium Z) NAF Valua [m~3L) 3) Exposure Medium
Recapior Cuatdoor A POE Conc. [mgim*3) (1)442)
= Off-site 1 Off-zite 2 ; OHff-alie 1 Off-gita 2

Groundwater | OmsiE (0N o o m e ol ©n o
Conatituents of Concern Gonc. imgt) Residantial Maone Nars Residartial Nana hona
Benzene 1.5E+0 1.3E+6 1.2E-6
Toluene 24AE+D 1.3E+6 1.BE-6
Ethylbenzene 7.3E-1 1.6E+6 4 .6E-T7
Xylene (mixed lsomers) 3.7E+0 1.5E+6 2.5E-B ]
Methyl t-Bulyl ether T.4E-2 2.3E45 3.3E-7 -
MNaphthalene 1.4E-1 2.2E+6 6.2E-8

|

| NOTE: NAF = Natural attenualion faclor  POE = Point of axposura ]

Site Name: SNK Andante Bid. 34

Site Location: 3992 San Pabla Ave. Emeryville

Completed By: Dai Watkins

Dats Complsted: 30-Aug-03
Job ID: 9401.205
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS |
GROUNDWATER: VAPOR

INHALATION {(cont'd) 4} Exposure Multiplier §) Average Inhafalion Exposure
(EFRECHIATIES) (unisiess) Concentration {mgmr'd) (3] % (4)

Or-site (0 1) O'E:f A G'E‘;ﬂ‘;‘ : Ori-site {0 ) m:; 1'.:; 3 Q’:;:T =
Constiuants of Concam Resantial Mo Mone Rasidantial MNore Mone
Benzene 4.1E-1 4.TE-7 il
Tolugne 9.6E-1 1.7E-6
Ethylbanzene 8.6E-1 4 4E-7
Xylene (mixed isomers) 8.6E-1 24E-6 B
Methyl |-Butyl ather 8.8E-1 31ET7 |
Naphthalens 9.6E-1 6.0E-B

NOTE: AT = Averaging fime (days) EF = Exposure frequency {daysfyr) ED_=Exp|:|5ur3 duration (yr) |
Site Name: SNK Andante Bld. 34 Date Completad: 30-Aug-03
Site Location: 3992 3an Pabto Ave. Emaryville Job {D: 9401.205
Campleted By: Dal Watkins
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
|OUTD'DDR AIR EXPOSURE PATHWAYS |
TOTAL PATHWAY EXPOSURE {mg/m*3}
[Sum avirage axpsosure concentrations
from soll and proundwarar rodnes;)
r Cft-slte 1 Oifi-site 2
Cin-sita (0 fi) on 10 B}
i Construction
Constituents of Concern il Wiorker Nana e
Benzene 4.7E-T -
Toluene 1.7E-6
Ethylbenzene 4 4E-7
Xylene (mixed isomears) 24E-6
Methyl t-Butyl ether 3JE-7 |
Naphthalena 6.0E-8
| |
Site Name: SMNK Andanta Bid. 34 Date Completed: 30-Aug-03
Site Location: 3992 San Pablo Ave. Emeryville Job ID: 9401.205

Completed By: Dal Watkins
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1.3a

TIER 2 PATHWAY RISK CALCULATION
|I:IUTDOGH AlIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE) ]
CARCINGGENIC RISK
(1) EPA {2) Total Carcinegenic {3) Inhatation {4} Individual COC Risk
Carcinogenlc Exposure (ingim*3} Linit Risk () ® (3} x 1000
Classification Off-gite 1 Oit-silm 2 Factor Off-site 1 Cift-site 2
Eir-sita (0 1) o 1) o fighm*33n1 Ow-slte (0 M) (@) (i #y
Constit & 6l Condstn Regapantial C’O:LB;;T‘W None MNang Rasidantial Eulrr:sﬂﬁ:mn None MHone
Benzene A 4.TE-T B.3E-6 3.9E-9 ) B
Toluene D | -
Ethylbenzene ) D B
Xylene (mixed isomers) D N I B
Methyl t-Butyl ether - |
Naphthalene 2] '
Total Pathway Carcinogenic Risk= | 3.9E-9 | | | |
Site Name: SNK Andante Bld. 3A Coempiletad By: Dai Watkins Job ID: 9401.205
Site Location: 3992 San Pablo Ave. Emaryville Date Complated: 30-Aug-03
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Building 3A
RBCA Tool Kit for Chamical Releases, Version 1.3a
TIER 2 PATHWAY RISK CALCULATION
|0U‘l‘tl00ﬁ AlR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE)
TOXIC EFFECTS
(5} Total Toxicant (6) Inhalatlen (7) Individueal COC
Exposure (mg/m"3) Refarence Hazard Quotient (57 (8)
Off-site 1 Off-gite 2 Conc. (mg/m"3) Off-sile 1 Off-site 2
On-site (0 ft) (0 f) 0 1) On-site (O ft) © ) O )
; , Construction _— Construction
Constituants of Concam Residential Warker None None Residential Worker Nane None
Benzene 1.1E-6 - 60E-3 | 184 | - ]
Toluene 1.7E-6 4.0E-1 4 3E-6 - I
Ethylbenzene 44E7 | _ 1.0E+D 4.4E-7
Xylene {mixed isomers) 24E-B - 7.0E+0 3.4E-7 -
Methy! t-Butyl ether . 3.1E-7 1 3.0E+0 [ 1.0E-7 M - ]
Naphthalene 6.0E-8 | 1.4E+0 4.3E-8
Total Pathway Hazard Index= | 1.9E4 | | | |
Site Name: SNK Andante Bid. 3A Complated By: Dat Watkins Job 10: 9401.205
Site Location: 3992 San Pablo Ave. Emeryville Date Completed: 30-Aug-03
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Building 3A

RBCA Taol Kit for Chemical Releases, Verskan 1.3a

REBCA SITE ASSESSMENT

1OF3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
IHDDOR AR EXPOSURE PATHWAYS B [CHECKED IF PATHWAY IS ACTIVE)
SOILS |7.3-7.3 h): VAPOR
INTRUSION INTD QH-SITE BUILDINGS 1) Sourca Madum 2} MAF Valug mexg) A} Exposure Mediem 4) Exposure Multipflar B) Average inhalation Expoaure
Recapior ingoer Alr. POE Cone. [mgimm3) (1)1 EFEOATENE] funitiess] Caneantrafion imgm*a) (3} X ¢4)
Constituents of Concern Soit Cone. mghgh Fasidantial Resigantial Residanial Residantal
Benzene 1.3E-2 A 4.1E-1
Toluena 2.5E-3 MA 8.6E-1
Ethylbenzens 5.9E-2 A, 8.8E-1
Xylene (mixed [somers) B.8E-2 hiA, 9.66-1 -
Methy| 1-Butyl ether 2.5E-3 M8 9.6E-1
Naphthalens 1.7TE-1 A 9.8E41

| NOTE AT = Avaraging time (days) EF = Exposure freguency (daysiyr) ED = Exposure durstion [yr) MAF = Natural aiienuston facior POE = Poind of exposure
Slte Name: SHIK Andante Bld 34 Digte Completed: 30-Aug-03

Site Location: 3992 San Pablo Ave. Emaryville Job D 9401.205

Completad By: Dai Watkins
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Building 3A

RBCA Tool Kit for Chemical Releaszes, Version 1 3a

RBCA SITE ASSESSMENT

20F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
[INDOOR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAY IS ACTIVE)
QROUNDWATER: VAPOR INTRUSION Exposws Concaniration
INTO ON-SITE BUILDINGS 1) Sowce Madium Z) MAF Valie prrals 3) Exposune Medium 4] Exposure Multiplier 5) Avarage Inhalation Exposune
Recaplor Indioat A POE Conc. imgm®3) 13/ 12 (EFAEDINATR3ES) {imilinesi Cencantration pmgm*1) i3) X 14
Constituents of Concern Groundwater Cong. (mgl) Rt b el Rasidantial Fiesigantial Residantal
Benzane 1.5E+40 1.2E+4 1.3E-4 4.1E-1 5.2E-5
Toluena 2A4E+0 1.2E+4 20E-4 8.6E-1 1,96-4 i
Ethylbenzans 7.3E-1 1.4E+4 5.2E-5 8.6E-1 5.0E-5
|Xylene {mixed isomers) 3.7EHD 1.3E+4 28E-4 9.6E1 2.7E-4
Methyl i-Butyl ether TAE-2 1.4E+4 5.1E-6 9.8E-1 49E-6
Naphthalens 1 4E-1 3.0E+4 3.6E-6 8.6E-1 A.5E-6
| HOTE. AT = Avernging fime {days]  EF = Exposurs frsquency (daysir ED= Exposura dusation {yr} MAF » Matural anenuation facto PLOE = Point of axposure

Slia Mamea: SNK Andanta Bid, 34,

Site Locatlon. 3992 San Pablo Ave. Emeryville

Completed By: Dai Watkins

Date Compleled: 30-4ug-003
Job I00 B401.205
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Building 3A

RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

J0F3

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[INDOOR AR EXPOSURE PATHWAYS ]
TETAL BATHWAY EXPOSURE (my/m*3j
{Sum avarage erpsosure concentratians

Tran so¥ &l prowicweber rootes. |

Constituents of Cancern Residantia|

Benzene 5.2E-5

Toluane 1.8E-4

Ethylbenzane 5.0E-5

Kylene {mixed Isomers) 27E-4

Mathyl t-Butyl ether 4.0E-6

Maphthalens 3.5E-B

Sits Nome. SNK Andante Bid. 34,
Site Location: 3992 San Pabio Ave Emeryville
Compleied By: Dai Watking

Date Completad: 30-Aug-03
Jabi ID: 8401208

R S R B N IR G5 bE T T Ul N R Oy T B B e e
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Building 3A

RBCA Taol Kit for Chemical Releases, Version 1 3a

S ————— e ——

TIER 2 PATHWAY RISK CALCULATION

INDOORM EXPOSURE PATHWAYS

B (CHECKED IF PATHWAYS ARE ACTIVE)

CARCINOGEMIC RISK

{1} EPA (2) Total Carcinogenic {3) inhalatign {4) Individual COC
Garclnogenic Exposure (mg/m3) Unit Risk Factor Risk 2 x (3) x 1000
Constituents of Concemn Classification Residential (g/m*ay-1 Residartal
Benzene A 5.2E-5 8.3E-6 4.3E-7
Toluene D
Ethylbenzens [N
Xylene {mixed isomars) o]
hathyl t-Butvi ether -
|Naphthalene D
Total Pathway Carclnogenic Risk = | 4.3E-7

Site Name: SNK Andante Bid, 34

Sile Location: 3992 San Pablo Ave Emeryville

GCompleted By: Dai Watkins

Date Complaled: 30-Aug-03

Job ID- 9401 205
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Building 3A

RBCA Tool Kit for Chemical Releases, Varslon 1 3a

TIER 2 PATHWAY RISK CALCULATION
[INDODR AlR EXPOSURE PATHWAYS B {(CHECKED IF PATHWAYS ARE ACTIVE] |
TOXN: EFFECTS
{5} Tota| Tomkant {6) Inhatation {T) Indfivicuad COC
Expasura (mgm*3) Referance Concantration Hazard Quotiant (5} / 461
Consiftvants of Concern Fhisicdantial {mgim*3| Rasidental
Benzaena 1.2E-4 6.0E-3 2.0E-2
Toluensa 1.9E4 4,0E-1 4 7E-4
Ethyibenzens 5.0E-5 1.0E+0 5.0E-5
Xylene (mixed isomers) 2.TE-4 7.0E+0 J.BE-5
Methyl -Butyl sther 4.8E5 3.0E+D 1.6E-6
{Naphthatens 3.5E-6 1.4E+0 2.5E-6
Total Pathway Hazard index = | 2.1E-2 |
Site Namea: ENK Andante Bid. 34 Date Completed: 30-Aug-03
Site Location, 3992 San Pablo Ave. Emeryville Job 1D 8401.205

Compfated By. Dai Watkins
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Building 3A

Site Naime: SNK Andante Bid. 3A

RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

Baseline Risk Summary-All Pathways

Completed By: Dal Watkins

Site Location: 3992 San Pablo Ave. Emeryville Date Completed: 30-Aug-03 Tof 1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Individual COC Risk Cumulative COC Risk Risk Hazard Quotient Hazard Index Toxicity
EXPQSURE Maximum Target Total Target Limit{s) Maximum | Applicable Total Applicable Limit(s)
PATHWAY Value Risk Value Risk Exceeded? Value Limit Value Limit Exceeded?
QUTDOCOR AIR EXPOSURE PATHWAYS
Complete: 3.9E-9 1.0E-6 3 8E-9 1.0E-6 O 1.9E-4 2 OE-1 1.9E-4 2 0E-1 O
INDOOR AIR EXPOSURE PATHWAYS
Complete: 43E-7 1.0E-6 4 3E-7 1.0E-6 O 2 0E-2 2.0E-1 21E-2 2.0E-1 (]
SOIL EXPOSURE PATHWAYS
Complete: NA NA NA NA O NA NA NA NA d
GROUNDWATER EXPOSURE PATHWAYS
Complete: NA NA NA NA O NA NA NA NA O
SURFACE WATER EXPOSURE PATHWAYS
Complete: NA NA NA NA O NA NA NA NA O
CRITICAL EXPOSURE PATHWAY (Maximum Values From Complete Pathways)
4.3E-7 1.0E-6 437 | 1.0E6 ] 2.0E-2 2.0E-1 2.1E-2 2.0E-1 O
Indoor Air Indoor Air Indoor Air Indoor Air
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Corrective Action Report: Andante Praject, Emeryville, CA. Volume II: Health Risk Assessment

APPENDIX II-G

Health Risk Assessment Building 6
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1.3a

Main Screen
1. Project Information

Version 1.3a © 2000

REBCA Tool Kit for Chemical Releases

Prepare Input Data

Site Name: |SNK Andante Bid 6 (North}) Data Compiets? { B=yee, B no)
Location:| 3992 San Pablo Ave. Emeryville ——
Compl. By:|Dal Watkins B0 Exposure Pathways
Date:|30-Aug-03 | Job ID:{9401.205 ) +

" 2. Which Type of RBCA Analysis?

©

Tier 1

\"'.
‘ &l _ e

xr—"

Generic Values
On-Site
Exposure

Site-Specific Values

On- or Off-Site Exposure

3. Calculation Options
| Affects which input data are required
' [2] Baseline Risks (Forward mode)

[] RBCA Cleanup Standards (Backward mode )

Constituents of
Concern (COCs)

—

) _ ¥ -
m  Transport Models
.
+
ED Soil Parameters
* o
mO GW Parameters
¥
mo Air Parameters

» |5, Commands and Options

New Site

I —
| Print Sheat

b

Set Units |

| Loa&iData... ]

4. RBCA Evaluation Process

Review Output

Exposure Flowchart

COC Chem. Parameters |

Input Data Summary '

‘

U;r-spec. COC Data...

Transient Domenco Analysis
i : ;
| Baseline Risks...

Clganup Standards...

Save Data As... ) | Quit

| Custom Chem. Data... | Help |
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Building 6 {(North)

RBCA Tool Kit for Chemical Releases, Version 1.0

Exposure Pathway ldentification
1. Groundwater Exposure =

— = Groundwater Ingestion/
— T Surface Water Impact
T Receptor None E None E Nene E
v Type: | On-site | | Off-site | | Off-site?
Distance to GW receptors
] i
On-site | | Off-site? | | Off-site?

C]

L]

[

Direct Ingestion 7
and Dermal Contact

2. Surface Soil Exposure

- Receptor None ¥ No off-sile
Type: | On-slte receplars
]

job 1D 9401 205 Date: 30-Aug-03
3. Air Exposure Volatilization and Particulates
Rt P4 to Outdoor Air Inhalation

Recaplor Res.
Type: | On-sila

| None | Nope W

ned

Off-siig1 Off-5
(f

Construction worker -
Affected Soils—Valatilization to Ambient Qutdoor Air
Affected Groundwatar--Volatilization to Ambient Qutdoor Air
E] Affected Surface Soils—Parliculates to Ambient Outdoor Air

T T~

: Volatilization to

Indoor Air Inhalation
Com, W

S RS RSO W |
R
R

No off-site
receptars

Receptor
Type:

Affected Sails--Volatilization to Enclosed Space

Affected Groundwater--Volatilization to Enclosed Space

4. Commands and Options
Print Sheet

On~sjt§3J

Set Units Help

Main Screen

B0 Exposure Factors & Target Risks Exposure Flowcharl
p —— — — —
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1.3a

Exposure Factors and Target Risk Limits
1. Exposure

Parameters Residential Commercial JER[eaREOERl Date: 30-Aug-03
Age Adjustment? Adult  {Age 0-6} (Aga 0-16) Chronlc Construc

Averaging tima, carcinogans (yr) 70 ' 2. Risk Goal Calculation Options
Averaging life, non-carcinbgens (yr) 30 25 I I 1 (O Individual Constitiuent Risk Goals Only
Body waight (kg) 7o 15 35 70 | ® |Individual and Cumulative Risk Goals
Exposure duration (yr) 30 & 16 25 1
Exposure frequaency (daysalyr) 350 250 180 { = - .
Dermal exposure frequency (dayslyr) 350 250 3. Target Health Risk Limits
Skin surface area, soil contact {cm”) 5800 i ] 2023| | 5800 I 5800 Individual | Cumulative
Soll dermal adherence factor (mgicm iday) 1 Target Risk (Class A/B carcins.} | 1.0E-6 | 1.0E-6 ]
Watear ingesbon rate (Liday) 2 ] 1 Target Risk {Class C carcinogens) 1.0E-B
Soil ingestion rate (mg/day) Il 100 [ 200 | 50 || 100 | | | Target Hazard Quotient 2.0E-1
Swimming exposure lime (hrievant) 3 | Target Hazard Index R
Swimming event frequency (eventslyr) 12 112 ] 12 e i. 4 Commands and Optinns |
Swimming water ingestion rate (L'hr) [ 0.05 0.5 | Return to Exposure Pathways J
Skin surface area, swimming {cm”) (]| 23000 [ 8100 (_} : = —————— : =
Fish consumption rate (kg/day) 0.025 m ] { Use Defauit N Print Sheet _/] :
Contaminated fish fraction (unitless) 1 i \ ) { - Help ]

‘ Values
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1.3a
ICEEIGIEDE Commands and {thmns

Site Name: SNK Andante Bld & (North}

Location: 3992 San F‘ab!n me Emﬂr‘ywllf, Date: ..JD -Aug-03 Main Screen F'rmt Sheet | Help E ,

Compl. By: Dai Watkins —
Source Media Constituents of Concern (COCs) — Aol
= ! Raoult's
Selected COCs Representative COC Concentration Law 5

COC Seiact: Sorttist: (7)) Groundwater Source Zone Soil Source Zone

I ! : — il = S =

'_-_Add”nsen (_Toe ) MoveUp | | "Enter Directly | [ @m0 Enter Site Data || |[ Enter Directly ) (@D Enter Site Data

(" Detete ) (Bott m ; T it ' T - -
[ I i ;[ o om), oveDown ) {mo/L) note [ fmakg) note

Benzene .
Toluene 24E+) ; B

Ethylbenzene ,3E- o -
Xylene (mixed Isomers) ; - —
Methy! t-Butyl ether % -
ll Naphthalene B -
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1,3a

Transport Modeling Options g e
1. Vertical Transport, Surface Soil Column Compl. By: Dai Watkins

Outdoor Air Volatilization Factors

O Surface soll volatilization model only
@ Combination surface sail/Johnson & Ettinger models
Thickness of surface soll zone 5.87 ](ﬂ)
O User-specified VF from other model | EE—us Saltas
Indoor Air Volatilization Factors

® Johnson & Ettinger model @
O User-specified VF from other model | Esper WF Y L
O Sy St Dina
L}

[ -

|j snter Dosay K
Q:j Enr S

Q Stk DAF Values

O Off-shte 2 4. Commands and Options
= . e _ ton i el
b (8] 4 |

il - I'_u‘iéuin Screen Print Sheet

Help
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Building 6 (North)

RBCA Tood Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics

Hydrogeology
Depth to water-bearing unit
Capillary zone thickness
Sofll column thickness
Affected Soil Zone
Dapth fo top of affected soils
Depth to base of affected soils
Affecled soll area
Langth of affected soil parallel o
assumad wind direction

General Case Construction

5.87

(ft)
(ft)
()

5.87

()

5.87

(")

9720

a720

("2}

235

235

(17,

Soil
Column

Water
Baaring
Lirit

alte Name

Location

or Calculata
Total porosity

Volumetric water contert
Volumetnic air conten

Dry bulk density

Vertical hydraulic conductivity
Vapor permeability

Capillary zane thickness

MNA
Partitioning Parameters
Fraction organic carbon

Soilfwater pH

3. Commands and Options

Main Screen Use Default
; Values
Set Units

Vadose Zone Caplllaﬁnnge
N

ar
0.3412 {-)
0.275 0.3312|(-)
-

1.7 (kgiL)
5.7E-7 {crm/s)
TIE-18 (ftr2)
5.0E+D (f%)

or
0.02 {-)

6.8 )

Print Sheet ._ .

Help
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Versiocn 1.3a

Site-Specific Air Parameters

1. Outdoor Air Pathway

Air Source Zone
Air mixing zone height
Ambient air velocity in mixing zone

2. Indoor Air Pathway

Building Parameters
Building volume/area ratio
Foundation area
Foundation perimeler
Building air exchange rate
Depth to bottom of foundation slab
Convective air fliow through cracks
Foundatian thickness
Foundation crack fraction
Volumetric water content of cracks
Volumetric air content of cracks
Indoor/Outdoor differential pressure

or
6.56 (ft)
10.56 (fiis)
e
Commerclal
8|
|| 8720 |(”*2)
[ a0z |m
T4E-3 |(1/s)
0.42 |(f)
(ft*3ls)
0.42 (ft)
0.001 (-)
0.12 {-)
0.26 ()
“0.07 (psi)

Site Name: SNK Andante Bld 6 (MNorth)
Location; 39892 San Fablo Ave. Emeryville

m
I I

Job ID: 9401.205

Date: 30-Aug

e

3. Commands and Options

Main Screen

Values

Set Units

Use Default

Print Sheet

Help
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Building 6 (North)
RBCA Tool Kit for Chemical Releases, Version 1.3a

Commands and Options ~  EE e rnees Job ID: 9401.205
~ ~ ] —yi— Location; 3982 San Pablo Ave. EE‘IE.'r‘_;-"'.'illr: Date: SG—IiﬂEE_H
i | Sttt ettt oy i e A A I e

i&t_urn_ ) Prtr'_l_t_E!:'IEEt S A HE-. P_J Compl. By: Dai Watkins

Groundwater Source Zone Concentration Per”cz;”e
R
Calculator Uaste ] [ es% |
Defaults Estirnated Mean Cption
| Detection  No of  No of  Distribution Max. Mean UCLon
Constituent Limit  Samples Detscts  of Data Conc. Conc. Mean
| [ (mgi} | | frmgvl) {mgvL} (mod)

Benzene 5.0E-4 1.5E+0 1.5E+0  NA
Toluene 5.0E-4 24E+0  24E+0
Ethylbenzene 5.0E-4 _T3E1 7.3E41

Aylene (mixed isomers) 1.0E-4 3.7E+0  3.7E+D

Methy! t-Butyl ether 5.0E-4
| MNaphthalene 1.0E-2

74E2 _74E2
1.4E-1 1.4E-1
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Building 6 (North)

Enter Analytical Data from
Groundwater Source Zone
{up to 50 Data Points)

1 2 3

RBCA Tool Kit for Chemical Releases, Version 1.3a

Analytical Data
7 2 9 10 11 12 13

ID| 1.00E+0 I

Date ‘:'ﬁ-jund}_l’-—!“

(mo) _(mgl) _(mgl)

(mgt)

(mgt) (mgd) _(mgl) (mgl) (mgh) (mgl) (mgl) {mgl) (mgi)

1,50E+0

2.40E+0
7.30E-1

3.70E+40

7.40E-2

1.40E-1

Page 9 of 29



Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1.3a

‘pqmmeﬁds and Options

I Site Name: SNK Andante Bld 6 (North)

Job ID: 9401.205

\ e e BTl Location: 3992 San P_ah!u Ave. Emer’«;uulle Da!e 30- -Aug-03
| I mdibnieple
|_Return Frmt_St_‘EEt_ HEP— Compl. E'-,r Dai Watkins
UcL
Soil Source Zone Concentration Calculator Borcentil
Paste 1 eE%
.DE[EIE% Estimatad Mean Option |
Detectien No of  No of  Distribution Max. Mean UCL on
Constituent Limit  Samples Detects  of Data Conc. Conc. Mean
| (maikg) | ’ ' | (makg) | (mghkg) | (mofkg) |

Benzene
Toluene
| Ethylbenzene

Xylene (mixed isomers)
Methyl t-Butyl ether
| Naphthalene

Normal

__Lognormal
Nomal
Normmal

Lognormal

Lognormal

_TBE+0

0.0E+D
3.8E+1

8.7E+1
_0.0E40
0.0E+D

6.1E-3

_ 2.5E3
7.6E-2

2.0E-2
1.5E-2

2.5E-3

1.7E-1

1.6E-2
3_553

54E-2

2563

1.7E-1
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1.3a

Enter Analytical Data from
Soil Source Zone
{up to 50 Data Points}

1 2

-
¥

3 4 5 B 8 2]

Analytical Data

10 11 12 13

ID] 0S-140E | 0S-180E | 0S-200E | 0S-220E | 20S-140E | 20S-160E | 20S-180E | 20S-200E | 20S-220E | 355-200E | 40S-740E | 405-160E | 205-%80E
Date| 14-May-03 | 12-May-03 ' 6-May-03 | 6-May-03 |27-May-03| 13-May-03 | 27-May-03| 7-May-03 | 9-May-03 | 9-May-03 21-May-03 21-May-03 5-May-03
(mglkg) (mg/kg) (makg) (mgkg) (mgkg) (mgika)  (mghka)  (mgikg)  (markg)  (maikg) {mg/kg)  (mokg)  (mglka)
ND ND | 3.60E-2 | 2.10E-1|7.80E+0] ND ND ND | ND [ ND | ND  ND ND

ND  ND | ND | ND | ND | ND ND | ND | ND | ND | ND _ ND | ND
2.30E+0 | 1.60E+0 | 1.30E-1 6.80E-1 3805+1[ ND | ND | ND = ND | ND ND |970E-3 ND
1.10E+0|140E+0| ND  5.80E-2 [870E+1]| ND | 200E2] ND | ND | ND ND | 1.80E-2 ND
na  nla ND | ND | nia na | nfa | ND | n/a na | nfa | nla  ND

n/a n/a n/a n/a n/a na | n/a n/a n/a nla | nla n/a n/a

Page 11 of 29



Building 6 (North)

RECA Tool Kit for Chemical Releases, Version 1.3a

Analytical Data
14 15 16 17 18 1 20 21 22 23 24 25 26
|4_c_:5-2nuE | 50S-180E | 60S-140E | 70S-135E | . | i ' | |
| 7-May-03 | 6-May-03 | 6-May-03 | 6-May.03 | | |

(mgkg) (makg) (makg) (markg) (mghkg) (mghkg) (mgikg) (markg) (makg) (mghkg) (mgrka) | (mg/kg)  (mokg)

| _ND | ND ND | ND | | B : B | L
“ND | ND ND ND 1= - | i

| ND | ND | ND [1.20E-2 - | il ] | i )
| ND | ND ND | ND _ _ B B B N S—
| ND  ND [ na | ma | | | ) - 1 [
nla | na | nia | nla | ! | |

Page 12 of 29



Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1.3a

Job D 5401.205

Exposure Pathway Flowchart

Date: 30-Aug-03
Source Media Transport Mechanisms Exposure Media Receptors
On-site Off-site1 Off-site2
Affected -
Surficial None NA NA
Soils | — ——
Atmospheric )
Dispersion . QOutdoor Air:
: . ir Res./Constr. None None
— Volatilization | Inhalation of Vapor Indoor Air
A Enclosed andfor Particulates :
e N 5 Commercial NA NA
Affected pace
Subsurface — | Accumulation
Soils
=t None None None
- — =
Affected - —
Groundwater —
MA NA NA

[ source ]{ RECEPTOR | Commands and Options =

[ Main Screen || Print Sheet || Help

Page 13 of 29
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1 3a

CHEMICAL DATA FOR SELECTED COCs Physical Property Data —l

Diffusion log (Koc) er Vapor
Malecular Coefficlents log(Kd) Henry's Law Constant Pressure Solubility
Weilghi In air in watar {@20-25C) (@20-25C) (@ 2c -25C} @20-250)
CAS {gimole) {cm2is) {cmafs) log(Likg) {arm-m3) {mm Hg) (mgily
Camstitusni P S Wi L0 D il Chanid il pardifion i gl [urlasu) il el e
Benzene B 71432 A 781 PS | 8B0E-02 PS | S80F06  PS 177 Koc  PS | 555E-03  220E-01 PS | 952E+01 PS | 175E+03  PS
Toluene 109-88-3 A 924 5 | 850E-02 A | 9S40E-06 A 213 Koc A | B30E-03  2B0E-D1 A | 3QDE+0) 4 | 515E+02 29
Ethylbenzane 100414 A 106 2 PS | 7SO0E02 PS | TROEOG PS | 256 Koc P3| 788E-D3  325E-01 PS5 | 100E+01 PS | 169E+02  PS |
“ylene (mixed isomers) 1330207 A 106 2 5 | 720E02 A | 850E-08 A 238 Koc A | TO3E-D3  290E-01 A | TOOE+D0 4 | 198E+02 5
Melhyl t-Butyl ether 1634044 O BE 146 5 | 792E0Z B | 9a1E05 7 | 108 Koc A | 577E-04  23BE-DZ - | 240F+02 - | 4BOE+04 A
[Naphthalena 91203 PAH | 1262 PS5 | 590E-02  Ps | 750E-08  PS | 330 Koc PS5 | 483E-04  168E-02 PS | 230E01 PS5 | 310E+01  PS
Site Name. SNK Andante Bid 6 (North) Completed By Dal Watkins Job 1B 9401 205
She Logabon: 3952 San Pablo Ave Emaenyilie Date Complaied 30-Aug-03
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Building 6 (North}

RBCA T Kil for Chemical Releases, Verslon 1.3a

CHEMICAL DATA FOR SELECTED COCs Toxicity Data

Hafarencs Dosws Melprence Cone Slope Faclors Lnit Risk Factor
{mg/kpiday) {mg/m3) 1/{mg/kg/day) 1/{pgimay
{ma/kg/day} img/kgiday} EPA Waight Is
Orat Cermal Inhalation Qral Dermal Inhalatian of Constituent

C o ifTus i RID_arl fal__ RID dermad e HC inhml wef 5F _omi ul SF oprmal sl URF il ral Evicence Carginog 7
Benzene | 300E-03 R - 5 95E-03 R 290E-02 PSS 299E-02  TX | 820E-08 PS A TRUE
Toluene 200E-01 AR | 160E-01 > 4 00E-01 AR : — - - | o} FALSE
Ethylbenzana | 100E-01  Ps | @70E02  TX | 100E00  PS : P : ] ) FALSE
Xylene (mxed somers) | 200E+00 AR | 184E+00 TX | 70OE+00 A - = . - |- - D FALSE
Methyl t-Butyi ether 100E-D2 31 | BODE02  TX | 300E+00 R | - : - z : FALSE |
Machthalens 4DDE-DT  PS | 356E-01  TX | 140E+G_ PS == F : T : D ~ FALSE

‘Site Name: SNK Andante Bid 6
Site Location; 3992 San Pab

Page 15 of 29




Building 6 (North}

RECA Tool Ki for Chamical Releases, Veesion 1.3a

Miscellaneous Chemical Data

Time-Walghtad Aqualic Life Biocon-
Mazimum Average Workplace Prat. Griteria centrmtion
Contaminant Level Crilefia Factor
Consiue WL frgel ) el TWA rsgimay el AQL jml) el L -wakhgediang
Benang 5.O0E02 52 FR 15890 JISEHID P& - - 126
Tolugne | 100E+00 56 FR 3526 (30 Jan BY) | 1.ATE<DR ACGIH 3 T
Etybenzens 700EL1  S6FRI526(30dmnd1) | 435E.02 PS 1
Kylann {mixed someis) 1O0E+D1  SEFR3S3E 0.ang1) | adaEenz ACTHH - e
Memp Bty amer | - . [ eeteen  wiosi —1
haptihalene - - 5.00E+01 A

'Stte Name: SNK Andanle BId 6
Site Location: 3992 San Pab
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Building 6 (North)

RBCA Tool Kit for Chemical Releases. Version 1.3a

CHEMICAL DATA FOR SELECTED COCs Miscellaneous Chemical Data

Darmat ‘Watsr Dasmnal Parmaolility Qals

Reialive Darmal Lag time for Critical Relative WateriSkin Deteclion Limits Half Lite

Abgom, Permeabitlity Dermal Exposure Contir ot Derm  Darm Adsorp Groundwaler Soil {Firsi-Order Decay)

Factor Coetf. Exposure Tirme Perm Caeff Faclor {mgiL} {mg/hg) {days)
i i [ k i jemutag fhry ey fuanitlens] Pt il el (14 Serlia i el Limsaburaind med
Benzens o 05 Q021 028 083 a¢3 T 3E-2 D 0 002 3 0005 S 720 720 H
Toluene 105 0045 032 o7 0054 1 6E-1 o | ooz s 0005 S| 2 Tz H
{Ethyibanzens = 05 0074 039 13 014 27E- o aoo0z S| ooos s |z 228 H
Xylens (inixed lsomers) 05 008 Q.39 14 a16 2 5E-1 =] 0005 5 _boos 5 360 360 H
|Methy -Butyl ether 05 - ——— : - = - : 360 180 H
rMmphthasans 005 0088 G 53 22 02 2 7E-1 D 0ot 3z 001 32 258 258 H

Site Location: 3292 San Pab
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Building 6 (North)

ABCK Too K dor Chisnice Ressing, varoh 138

BCA SITE ASSESSMENT

Input Parameter Summary

Sime Name:  ENK Anaarie Bid & (o)

Compered By, Tini VWi

4Bl 1D 07 20S

Ure  Droondegiesib-purlaes wisd Sason by

Sile Location: 3852 San Pabio Ave Emenpville Date Compleled 30-Aug-03 10F 1
Expnsure # ' [= it Swrlace Paramessrs [ £ fUniie)
Adult {1-8vrm) 1-16 yrs) Chronic LOnsgsyE "A Source zone area 9T7E+3 87E+3 |
AT, ARERGATYG RITW I ERPCOGENE [7] 70 w Loy of Bodmod- vl aTi paraETed to wind 2 4E+2 7 4E42 {h
ATy g ng T OV OT-CRTIOgETE () an 5 1 Woo  Leng® of sunce- e grea parmitel o GW Row NA, {f)
aw Bady mogiit (k| 70 15 a5 0 U At @i valittily i\ sy fose 11E+1 {frs)
ED Enpomes durmtion [ 30 B 15 25 L Sur e wdgingg e Raght 6 GE+0 (f
1 Espening At for vispar flox |y 30 ™ 1 F. Ammal partisuise sineion e NA {arem*2is)
EF Enpais ety (dimiipth 350 -] 180 = Thaz s £ SHGCE SuH BEw #ils 5 9E+0 iy
EFgp Esposrs ety AW denral exposure 350 250
IR, IngEanoe rae o e, (L0 | 2 i Surfecs Soll Calumn ©araswies Virlug T
IR, b imataes ram ! e | vty | 100 and 50 100 N Cajiiary znnm Mickness, [ £33 i
SA Bl aufface Gras jcacthall (arr e b 5800 2023 5800 S h, W AT e | e i TE:] it
M Sazal o mlhn mINANENCE (0N 1 P Gl buls dawaly 1.0 Wiy
ETpen  Swewsnng mspomirs tere {finsvenil 3 fee Fractibn segais o bon I 0EF (5
BV Daskrrioeng fennl inspusncy (evanisiyl 12 12 12 By Sl i p 3af-i 1
1R cims WaREr npEmat i Fe Erniag | L ao5 05 Ko Wil Bt i mtvhushyily ETE-T fimas
Shpan B airnon aimd ke mermming |emeT 23000 8100 k, Y aguiT Ty ViEas eh
IR, ingEion rade o dsh [egeyn] 0025 [ Dot iy Gt w2 iy B.8E*Q (i.1]
L= Comanmenaen Fam Facsim {uniless] 1 Ly Diepitia oo if ecind soh BHESD ]
Lomee  Dhiggih i sl of Sfuctadl gols Apl=0 i
Compieta E F and A On-site Tilf-fim 1 Tn-ane 2 Late  Tricknss uf aflsciog s DTE L]
il pH Sadigmnpaiwilen BBEHD I=}
(i m e WRADON None None None Ehgiiary T i Ain
Sail Luneheg N Omuniamar ngagkon None None Nane €, WAL s LT 03313 anr n1z [k
t WOkinea: B¢ o meni B o 06N 0% =i
Appicadis Surface Walsr Enpclurc Macrue =
Swirnrming NA Blascierrg Farimatin Bpgldantal  Cosmenadainl Muna}
Fish Censumptien NA [™ Elnang vetavmignen i T3 W ODE [ [LF]
Aguatic Lite Pralection NA Ay Finindaton el M& UWTIE+] =2}
A Foundscn permeks N& SETEHE 1]
Seil | ER Bty sf fushiigs rald HE | e ET
Direct ingeston and Demmal Conlad None - Faunsemnn fech il i i POE-A (L]
Iy Depi i bonom of insnsencs san M (F-- i
Ouldaor Arr: 0 Fliindatan crecs Isn ik | -3 ]
Pariiculates [rom Surface Soiis None None HNone e Indogrmuritoor e e Wi | BOE3 |
Volalilizatien from Soils ResConsir Mone Hone s Convreohiee as Tow (hmups sis ik I EEE-T il
‘volatlizalion fram Groundwater Resiential Hone None
[ Pi & Valus [
Inooor Air: Sgw Creonsimaini Mising 5200 Sesth A (n
olatilization from Subsurface Soks Commercial WA NA ] Ml promriwpier lamwiain mie NA (Cmiyr)
‘Wolatilization from Groundwater Commercial NA MA U o wriss Dy vekooiy WA {ems)
Voo Detandeisd seenags snincy Na {ermis)
Faapror Distanas Trom Seurcs Badls [ Dialin 1 Ciased  [owisl | Ky Bawerset meirulc condusiviy NA {envs)
Gl A Pech frice HA A Pk L] ' vl 0 1 0ET N O]
Soil leaching w grounawater receplor i A T3 () Su Wwalin of Urisndeiser S0Unie e NA (h)
Dl o ol J PR ] L iy [.]] Sy Depin of Qo s SiHne somes MNA il
Har Efecin poropty 0 watw-basieg Unt NA [}
1n'ulrlfmTh Fisk Valusa [T fsa  Fractiin prgaies Garbon m maiere-braeg unn A (-)
THa Taigel Fowk [csigd ALN Citmegeni] 1 0B-0 PHu  Croonswmis pH NA )
TR, Taigel P | omes O o0 S| 1 OEE Wit gt n o st NA
THE Tirped Pexsmed O rolewd (3an-GTH@Ene ik B oE
Wamshing Ciptast Tranapon Favameine Ofia Tfams ¥ LBahn 1 CHia=r ¢ Miniap
REGA | Trd Lkt Oitins dbornior Tt unet remgnate) ingeaup $oi Lmaaiing 0 O |
DS gt sOIUELLSON FO0W | Bungue & cobiarisod rhudiih oy (R0 IT BF UL T RA NA, NA NA if
innT ds aiaiomon mosel Jahmenn & Ennges mode u, Trandunise thipenalifs NA NA MA NA "1
Sesl nmstung imodul | oA My 4 reral B iy MNA MNA, N MA (i}
Lize a1 anemuiniion model (EAM o1 iescrane ® | b Latersd Clisbaicast A o mmn et Builin Dubnpr s inpel | LA i Cbpe A inhp,
Ay gl Tt | nan oy Trasta dinparsinn camiciem L L1 A Fid 1R
Qv iandmser driston- FREn s e | WA a, WA Seapanin cousae W& Pk Wik LT iy
ROF  # Mmpniesin Lashir [ Wk WA ik [
SurThca Wakid P O g F
NOTE WA = Notapplicable U Surzce wam Merwrali D) |
Wy Width of GW plume &t SW discharge BT
i Thickness of GW plume at §W sischarge Bis

|




Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1 3a

TIERZ EXPOSURE CONCENTRATION AND INTAKE CALCULATION

CUTDOOR AlR EXPOSURE PATHWAYS

B (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR

Esposurm Concentration

INHALATION 1) Source Medium 2} NAF Value (m~3/L) 3) Exposure Medium
Receplor Quidoor Airr POE Canc (mg/m*3) {1)/{2}
Off-sile 1 Off-site 2 Off-sie 1 Off-zile 2
Groundwater On-site (0 f) oty (0 /) On-site (C i) o) o1
Cansthuents o Concsrn Cone. (mglL) Residential None Nong Residential Nane None
Benzene N - 15E+0 | 1.3E+6 ) B 1.2E-6
Toluene B 24E+0  1.3E+46 ~ 1.8E-B |
Ethvlbenzene 7.3E-1  1.6E+6 | _ 47E-7 |
Xylene (mixed isomers) 3.7E+0 1.4E+6 | Z6E-B
Methyl t-Butyl ether 74E-2 1.7E+5 | 44E7 -
Maphthalene 1.4E-1 1.9E+6 7.5E-8

[ NOTE:

NAF = Matural attenuation facior

POE = Point of exposure

Sife Nama: SNK Andants Bld 6 (North)
Site Location; 3992 San Pablo Ave Emeryville
Completed By’ Dai Watkins

Date Completed: 30-Aug-03
Jab ID- 9401.205
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Building 6 (North)

RBCA Toal Kit for Chemical Releases, Version 1 3a

TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

|OUTDOOR AIR EXPOSURE PATHWAYS | |
GROUNDWATER: VAPOR

INHALATION (cont'd} 4) Exposure Multiplier 5) Average Inhalation Exposurs
[EFzEDW(ATHIEE) (unitlesk) Concentration (matm*3) (3) X (4)
Off-sile 1 CHf-gite 2 Oifegile 1 OH-sitn 2
Cin-gia (T 1) 0 h) © On-sita {0 1) ©n 1o
Constituants of Cancemn Residential Nane Mone Residential Mone Mane
Benzene 4 1E-1 = - 496y |
Teduene 9.6E-1 | 1.BE-6 E
Ethylbenzene =— _9.8E-1 — 4587 | 0000 1
Xylene (mixedisomers) | 9.6E-1 | 25E6 -
Methyl t-Butyl ether 9.6E-1 4287 | 0
Naphihalena 9.6E-1 7.2E-8
|
[ NOTE. AT = Averaging lime (days) EF = Exposure frequency (days/yr] ED = Exposurs duration {yr) |
Site Mame: SHK Andanta Bid & {North) Date Complated: 30-Aug-03
Site Location: 38982 San Pablo Ave. Emearyvilie Job ID. 9401 205

Completad By Dal Watkins
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Building 6 (North)

RBCA Toal Kit for Chemical Releases, Version 1. 3a

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
IOUTDGDR AR EXPOSURE PATHWAYS I
TOTAL PATHWAY EXPOSURE (mg/m*3)
IEH‘TJ AVITAQE ANDSTEINY concentrations
frovm sodl amd groundwaler routed. )
OH-zito 1 Off-gite 2
On-site {0 fi) 0 H? 0 H"]’
: Construction \
Constituents of Concem Fsideot) Worker Nana None
Benzene | A4BE-T |
Toluene 18E-8 = -
Ethylbenzene 4567 | :
Xylene (mixed [somers) __25E6 | =
Methyl t-Butyl ether 426y | 0000 ] @ e
Maphthaiene 7.2E-8B
I |
Site Name: SNK Andante Bld 6 {North) Date Completed: 30-Aug-03
Site Location: 3902 San Pablo Ave. Emeryville Job ID: 9401.205

Completed By: Dai Watkins
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Building 6 (North)

RBCA Taal Kit for Chemical Releases, Versian 1 3a

TIER 2 PATHWAY RISK CALCULATION
!ﬂuTDﬁﬂR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE)
CARCINOGENIC RISK
{11 EPA (2) Talal Carcinoganic (3) Inhatation {4} Individual COC Risk
Carcinogenic Exposure (mgim3) Unit Risk [2)x £3) % 1000
Ciassification Ozt 1 Off-gite 2 Feclor Off-zie -1 Ciff-gitg 2
Om-stte (0 ) s izas il Clh-sha {0 &) -:UEH.T i o
Construction Consiruction :
Constituents of Concarmn Fishiarind Wiarker *ono Nane Repiianiat Warkr None Pans
Benzene A 4.9E-7 _|| 8.3E-6 4.0E-8 | |
Toluene D Il
Ethylbenzens D - . —
Xylene (mixed isomers) D |
Methyl t-Butyl ether - = 1 | I R
Maphthalene D |
Total Pathway Carcinogenic Risk= | 4.0E-8 | | | |
Site Name: SNK Andante Bld 6 (Narth) Completed By: Dai Watkins Job 10 9401205
Site Location: 3992 San Pablo Ave. Emeryville Date Completed: 30-Aug-03
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Varsion 1 3a

TIER 2 PATHWAY RISK CALCULATION
|ﬂ-i.ITDDL'!R AlR EXPOSURE PATHWAYS B [CHECKED IF PATHWAYS ARE ACTIVE) I
TOXIC EFFECTS
(5) Total Toxicant (5} Inhatation {7} Individual COC
Exposura {mgim=3} Rafarance Hazard Quatiant (5)/ i8]
Off-sie 1 Otf-site 2 Cang (mgm*3] Qe 1 Off-sile 2
On-gite (0 ) o o m Qin=sita (0 0) o ) o
’ Consirection ' Conatruction
Constituents of Concern Residental Worksr hone None Fesidential Wirher Hone Mans
Benzene — 1.1E-6 6.0E-3 1.8E-4
Toluene 1.8E-6 [ 40BN | 44E6 —_— ==
Ethylbenzene 4.5E-7 | S e . _ 1.0E+0 4.5€-7 -
Xylene (mixed isomers) 2.5E-6 i | TOE+0 | 35E7 } — SEELTaes
Methyl t-Butyl ether 4.2E-7 = | 30E+0 | 14E7 |
MWaphthalens T.2E-8 | 1.4E+0 5.1E-8 |
Total Pathway Hazard Index= | 2.0E-4 | | | |
Site Name: SNK Andante Bld 6 {North) Completed By: Dal Watkins Job | 9401 205
Site Locatlon: 3992 San Pablo Ave, Emeryville Date Completed: 30-Aug-03
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Building 6 (North)

RBCA Tool Kil for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

1GF3

TIER 2

EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[INDIOOR AlR EXPOSURE PATHWAYS

B (CHECKED IF PATHWAY IS ACTIVE)

SOILS (5.9 - 5.9 H): VAPOR

INTRUSION INTD ON-SITE BUILDINGS 1) Source Madium 2V NAF Valug (méasgi 4] Exposure Mediom 4} Exposure Muttiplier 3) Average Inhalation Exposure
Recepeor mdgor Ax- POE Cond, [rgim®3) (1) 62 {EFeEDMTATRIBS] [wnitiesa Cancentration (ma/m#3) (3) X (4)

Constituents of Concern Sofl Gonag. jmegiiogh Commarcial Cammmenzial Commaernial Coemmenoeni

Benzene 1.6E-2 _NA 2.4E-1 _
Tofuens 2.5E-3 WA E _EE—:I_ o
[Ethylbenzena T.EE-2 MA 6.8E-1 = ——————1|
Xytensg (muoed isomers) 54E-2 - hA 2 = _ 6.BE1

Methyd -Butyl ether 2.5E-3 N.ﬂ- 6.8E-1 o -
Naphthalens 1.7E1 MA §.BE-1
| NTE AT = Averggng ume {days}  EF = Exposure frequency {(daysiyr)

ED = Exposue duration (yr]

NAF = Nalural anenuation fackor

FOE = Point of exposure

Site Name: SHK Andants Bld & (North)

Slte Location: 3992 San Pablo Ave. Emaryvile

Completed By Dai Watking

Cate Complaiad: 30-Aug-03

Job 1D

9401 206
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

20F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
||HDDCIIR AlR EXPOSURE PATHWAYS B (CHECHED IF PATHWAY 15 ACTIVE)
GHOUNDWATER: VAR INTRLESION Expaiadire Concantratian
INTE OH-SITE BLELDNNGEE 1) Saurce Madium 2) MAF Valus tmeang 3} Exposure Megiurm 4} Exposure Multiplfer 5] Average inhalstion Exposure
Haceptor Indoor A POE Conc fmgitt ) (04 (2 (EFEDMWATESEA  |uhiese) Congantration g4 (2} X (4)
Constl ts of Concern Croundwaner Conc. jmgL Commerncad Commarcal Cormmarcial Commstcial
Benzene _1.5E+0 27E+4 55685 1 0 24E 1.3E-5
Toluena 1 2A4E+D 2 BE+4 B.6E-5 6.8E-1 i S9E-5
Ethyibanzamna T.3E-1 i _2.2E-5 6.8E-1 — 1.5E-5
Aylene {mixed isomers) 3.7E+0 gl [ 3.1E+4 1.2E4 : 6.8E1 — 8.2E-5
Methiyl t-Bulyl elher T.4E-2 3.3E+4 2.3E-6 G.8E-1 1.5E-B
Maphthalane 1.4E-1 B.A4E+4 1.7E-6 6.8E-1 1.1E-8
[ MOTE: AT = Averaging fime (days})  EF = Exponure frequancy (daysyr)  ED = Expogure durstion (yr) NAF = Natural sfianugton facior POE = Poirt of exposure
Site Mame: SMK Andants B4 8 (Morth) Date Complated. 30-Aug-03
Site Locatlon: 3992 San Pabio Ave. Emeryville Job ID: 9401,205

Completed By: Dai Watkins
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Building 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

I0F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

INDOOR AR EXPOSLRE PATHWAYS i

TOTAL PATHWAY EXFOESURE {mpém* 3}

[SEMT FVRraQe D0 O COMERATRIMANG
froem gail and grown dwater routes. |

Constiivents of Concern Corrsmedcl

Benzene 1.3E-5

Toluene ) 5.0E-5

Ethylbenzens 1.5E-5 4
Xylane (mixed isomers) _ B2ES

Methyl 1-Butyl ather o 1.5E-8

MNaphthalene 1.1E-6
I

Sie Mama: SHE Andante Bid & {Marth) Date Complated, 30-Aug-ks

Sits Location: 3092 San Pablo Ave, Emeryvile  Job D S401,205
Copmpleieg By Clai Wathins
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Building 6 (North)

RBCA Toal Kit for Chemical Releases, Version 1.3a

TIER 2 PATHWAY RISK CALCULATION

IINDQOR AR EXPOSURE PATHWAYS

B (CHECKED IF PATHWAYS ARE ACTIVE)

CARCINOGENIC RESK

{11 EFA [2) Totsl Carcinogenic {3) Inkatabaon {4 ) Inftvichaal GO
Cancshaganic Exposuda [mgim*3) Unit Risk Facior Rk s 3 1000
Constivents of Concern flesgflcation Coemamgrcral tpgrmrt ¥4 Cemmercial
|ﬁ;er_1_z@g T — 1 a 1.3E-5 R 1.1E-7
Toluene Db B o
Ethylbanzena D -
Xylene (mixed Eomes) D F—— _
Methyl 1-Butyl ether == B e
|Maphthalene D
Tofal Pathway Carcinogenic Risk = | 1.1E-7

Site Mama ENK Andams Bid 8 (Moh)
Site Location' 3592 San Pablo Ave Emearyville
Completed By Cai Watkins

Dl Complatad: 30-Aug-03

Job |0 8401 205
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Building 6 (North)

RBCA Tool Kil for Chemical Releases, Verslon 1.3a

TIER 2 PATHWAY RISK CALCULATION
|INDO'DR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAYS ARE ACTIVE) I
TOHIC EFFECTS
%) Total Tosican (8) Inhatation (T Indwidisal COC
Enpaiauie {imgm =3 Reference Concentration Hazrard Cutdiand 4 m
Constituents of Concam Commaergial {mgém*3) Commarcal
Benzene — 3.8E-5 BOE3 | B33 ]
Toluene S 8E-5 4.0E-1 : 1.5E-4
Ethyibenzena ! 1.5E-5 _ 1DEsD | @ V5ES5
Xylene mixed isomers) : 8.2E-5 7.0E+0 i 1265
Meihy! 1-Buty! ather | 15ESH 3.0E+0 ___S51E7
Maphthalene 1.1E-8 1.4E+0 B2E-T
Tatal Pathway Hazard Index = | 6.5E-1 |
Sle hames; SNK Andamts Bld 6 (Manh) DCiate Comphad 30-ALg-003
Site Location: 3982 San Pablo Ave Emaeryvliie Job 1D B401. 205

Completed By Dai Watking
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Building 6 (North)

Site Mame: SNIK Andante Bld 6 (North)

RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

Baseline Risk Summary-All Pathways

Completed By: Dai Watkins

Site Location: 3992 San Pablo Ave. Emeryville Date Completed: 30-Aug-03 1of1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Individual COC Risk Cumnulative COC Risk Risk Hazard Quotient Hazard Index Toxicity
EXPOSURE Maximum Target Total Target Limit{s) Maximum | Applicable Total Applicable Limit({s)
PATHWAY Value Risk Value Risk Exceeded? Value Lirnit Value Limit Exceeded?
OUTDOOR AIR EXPOSURE PATHWAYS
Complete: 4.0E-9 1.0E-6 4 0E-9 1.0E-6 O 19E-4 2.0E-1 2 DE-4 2 DE-1 O
INDOOR AIR EXPOSURE PATHWAYS
Complete: 11E-7 1.0E-6 11E-7 1.0E-8 O 6 3E-3 2 0E-1 6 6E-3 2 0E-1 |
SOIL EXPOSURE PATHWAYS
Complete: NA NA NA NA O NA NA NA NA O
GROUNDWATER EXPOSURE PATHWAYS
Comptlete: NA NA NA NA O NA NA NA NA O
SURFACE WATER EXPOSURE PATHWAYS
Complete: NA NA NA NA O NA NA NA NA O
CRITICAL EXPOSURE PATHWAY (Maximum Values From Complete Pathways)
1167 | 10E6 | 1167 | 1.0E- O 6.3E-3 | 2061 | 6.5E-3 | 2061 O
Indoor Air Indoor Air indoor Air Indoor Air

Page 29 of 29




